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A Seven-Day Journal 


**The Last of the Biplanes”’ 


In the very early days of British aeronautics 
there was a strong tendency towards the mono- 
plane system of construction. A few accidents 
to machines of this type, involving the deaths 
of some Service officers, led to the appointment 
of a Government Committee of Inquiry, which 
eventually reported strongly against the mono- 
plane as being of necessity less strong struc- 
turally than the biplane. Thereafter, British 
builders concentrated on biplanes, and as a 
result the war of 1914-18 was fought almost 
entirely, so far as this country was concerned, 
with machines of this type. The development 
of metal construction, which began just before 
the end of the last war, opened up new possi- 
bilities in monoplane construction, and with 
the cantilever wing without external bracing 
resulting in both increased strength and 
enhanced aerodynamic efficiency, the mono- 
plane came back into favour. At the beginning 
of the present war British military aircraft 
were predominantly of monoplane construction. 
A few biplane types still linger on, but, as in 
the case of the Vickers *‘ Walrus’’ and the 
de Havilland biplanes, they are employed prin- 
cipally on training work. One only, the Fairey 
** Swordfish,’ as used by the Fleet Air Arm, 
remains to-day in operational service. Its days, 
however, are numbered. It was announced 
this week that its construction is now being 
tapered off in favour of its monoplane successor, 
the Fairey ‘ Barracuda.’ The “‘ Swordfish ” 
has been on more than one occasion rescued 
frorn obsolescence by adapting it for new duties 
and fitting it with new weapons. It was thought 
to be obsolescent long before 1939, but, despite 
the fact that its speed is only one-quarter of 
that of our fastest present-day fighters, it has 
survived to perform many notable services. 
Although of the Fairey Company’s design, its 
construction since 1940 has been in the hands 
of Blackburn Aircraft, Ltd., and of a number of 
firms grouped with it. 


. Cable and Wireless, Ltd. 


In his chairman’s statement at the annual 
general meeting of Cable and Wireless, Ltd., on 
Thursday, June 29th, Sir Edward Wilshaw 
reported an increase in the company’s receipts, 
making a new'record total. He said that it was 
unfortunate that the misconception should exist 
that the two means of communication, by wire- 
less and by cable, were rivals, one of which 
tended to replace the other. Nothing, he said, 
was further from the truth. The whole of the 
company’s experience since the amalgamation 
into one system of all British wireless and cable 
services had led to a growing realisation of the 
extent to which they were complementary to 
each other, giving under unified control a 
strength and flexibility which was invaluable 
in the handling of peak loads, and urgent traffic 
over a worldwide system. Wireless and cable 
systems had diverse uses, but in many directions 
overlapping territories of scientific research. It 
was in the best interests of Empire communica- 
tions that not only these two forms of com- 
munications, but all’ forms of telecommunica- 
tions, should be under unified control and should 
be conducted by one undertaking. In the 
conduct and operation of such a complicated 
worldwide undertaking, it was not possible to 
plan or to carry out a policy of long-term 
development unless there was some stability of 
structure on which the industry might be 
assumed to rest and on which its future course 
could proceed. The development of the com- 
pany’s system, for which financial provision 
had been made, and the further reduction of 





rates which the company was anxious to effect, 
had to carry the qualifying reservation that 
they were dependent upon the continuance of 
Empire support for an Empire policy in com- 
munications. Such a policy was a part of the 
responsibility imposed on a company which 
carried the main burden of the maintenance 
and operation of an Empire system of com- 
munications, since on it depended the future 
of such a system. The company was, in turn, 
dependent upon continued support for the 
Empire policy which it existed to implement, 
and if that support was withdrawn and the 
financial resources upon which it relied were 
diverted into other hands, then not only 
Empire communications as a whole, but in 
time many other European interests, must 
suffer disastrously. 


Open-Cast Coal Mining 


THE Sixth Report of the Select Committee on 
National Expenditure reviews the results 
achieved by various firms in the production of 
open-cast coal. In December, 1942, it will be 
recalled, the responsibility for open-cast coal- 
mining operations was transferred from the 
Ministry of Fuel and Power to the Ministry of 
Works, but the Ministry of Fuel and Power 
remained responsible for sales and_ policy. 
Approximately 90 per cent. of the sites opened 
have proved worth while. Up to the beginning 
of 1944, the report says, 128 sites had been 
worked out, restored, and handed back to their 
owners. Of the 119 now in operation, 93 are 
producing coal and 26 have not reached that 
stage. A further 120 sites have been approved 
for exploitation. The coal won by the Ministry 
of Fuel and Power from the spring of 1942 until 
the November of that year was 1,112,000 tons, 
and the amounts which have been obtained by 
the Ministry of Works are as follows :—Decem- 
ber Ist, 1942, to March 31st, 1943, 653,000 tons ; 
April Ist, 1943, to October 31st, 1943, 3,187,000 
tons ; November Ist, 1943, to April 30th, 1944, 
2,600,000 tons. Should American machinery 
arrive, a reasonable forecast for 1944-45 is 
six to seven million tons. The Committee recom- 
mends that the Ministry of Works should 
endeavour to secure the acceptance of a revised 
contract by the contractors, which will offer a 
direct incentive to low cost production, with a 
consequent increase in reward for highly effi- 
cient mining. The report further emphasises 
the need for adequate rail and road.transport 
facilities in order to remove and distribute the 
coal which is already won. Considerable quan- 
tities, it is stated, are already accumulating in 
dumps. This means, it is pointed out, increased 
cost and some deterioration of the quality of 
the coal if it is long exposed to weather. At 
present some 2,000,000 tons of mined coal, it is 
stated, await transport. 


Machinery for Open-Cast Coal Mining 


Ir can now be stated that civil engineering 
machinery, such as British bulldozers, scrapers, 
and excavators, as well as American Lease-Léend 
machinery, much of which was formerly engaged 
on the building of aerodromes, is now being 
usefully employed on various open-cast coal 
mining sites in England and Scotland. In Scot- 
land such work is now going on in Fifeshire, 
Dumfriesshire, Lanarkshire, and Clackmannan- 
shire, and the coal so won is proving a valuable 
addition to the normal supplies. The usual 
procedure adopted is to skin off the top layer 
of earth, which may vary from 16ft. to 40ft., 
in order to expose the outcrop coal seams. These 
vary in depth from 6ft. to 10ft. The coal is 
then lifted by mechanical excavators, and is 





screened before dispatch. When the coal has 
been removed the overburden is replaced, and 
the ground restored for agricultural purposes. 
At one Scottish site, which is now yielding some- 
thing like 1500 tons of coal each week, it is 
expected to grow crops of corn next season. 
With the new machinery now available, the 
cost of winning outcrop coal, it is stated, is not 
more than for mining coal by ordinary methods, 
but in America, where open-cast coal mining is 
freely used, the cost is stated to be about half 
that for underground mining. Not only is more 
machinery required for open-cast mining opera- 
tions, but there is a shortage of men for the 
maintaining and repairing of such plant. The 
Ministry of Labour is seeking to help in this 
matter by training men of over twenty-one 
years of age who are being dereserved in the 
building and civil engineering industries for 
servicing and maintaining civil engineering 
plant, particularly such plant as is being 
employed in the production of outcrop coal. 
Not only are men urgently needed for the repair 
and maintenance of such plant, but also for 
ordinary plant employed in the building and 
civil engineering industries. 


The Control of Planning Schemes 


On behalf of the Minister of Town and 
Country Planning, the Stationery Office has 
published the draft of a new Order which defines 
and regulates the powers of control of develop- 
ments which are to be exercised by local 
authorities during the period between a resolu- 
tion authorising a planning scheme and the 
coming into operation of that scheme. Taking 
into account the abnormality of wartime con- 
ditions, it is proposed that the new Order shall 
remain in force for the duration of hostilities, 
only at the end of which time a further Order 
shall be made. Five categories of development 
which are ordinarily to be permitted are :— 
(1) Development carried out by a body exer- 
cising statutory powers on land specifically 
designated by Parliament (e.g., the construc- 
tion of a new waterworks). This class is limited 
to development authorised by statute before the 
date of the new Order. In the case of future 
statutes, the Minister proposes to secure any 
necessary planning control during the passage 
of the enactment. (2) Development by a local 
authority or by a statutory undertaker which has 
been sanctioned by a Government Department 
before the coming into effect of the Order. (3) 
The restoration of war-damaged property, 
except in cases where it involves an increase in 
size or a material alteration of the exterior of 
buildings. (4) Alterations to, and the mainten- 
ance of, existing buildings, provided the altera- 
tions do not affect the exterior and are not con- 
nected with a change of use. (5) Certain 
specified categories of development carried out 
by statutory undertakers, mining undertakers, 
and certain other authorities. These are set 
out in detail in the schedule to the draft Order 
and include a variety of constructional and 
other work by railway companies and by under- 
takers responsible for docks, harbours, canals, 
electricity, gas and water supplies, mining, land 
drainage, sewerage, and lighthouses. The Order 
also introduces special machinery for dealing 
with development by a local authority or 
statutory undertaker, where sanction by a 
Government Department is required, and with 
development required for war purposes, so as 
to secure that in the most important and diffi- 
cult cases the application for planning permis- 
sion can be decided by the Minister of Town and 
Country Planning in consultation with the 
Department responsible for the sanctioning of 
the scheme. 
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Some Submarine Problems 





N? warship has ever been built which could 
not have been aptly named ‘‘ Compro- 
mise ”’—by “ Essentials’ out of “ Ideals,” 
as they say in the bloodstock world. It 
would be beyond the laws of Nature to pro- 
duce a warship which would fill all the require- 
ments laid down on paper by the idealists. 
The latter, in the case of the production of a 
warship type, are not dreamers. They may 
be idealists, but they are also realists and 
men who have studied the hard lessons of war 
against the elements and the King’s enemies. 
Such study leads them to the conclusion that 
the ship in contemplation should have certain 
fighting qualities, certain speed, endurance, 
and sea-keeping qualities, and a certain 
standard of ability to withstand punishment, 
while all manner of “gadgets”? must be 
incorporated. This produces a paper specifi- 
cation, which is known by the more dignified 
term as “staff requirements.” But there 
never has been and never will be a designer 
or shipbuilder who could produce a ship 
embodying all the “ staff requirements,” for 
these form a standard of would-be perfection 
which is physically impossible of attain- 
ment. Therefore there must be compromise, 
and the best compromise will be the best ship. 

The above is true of every type of warship, 
but there is one type of which it is more true 
than of any other. That is the submarine. 
That this should be so is inevitable, for no 
other class of warship demands such special 
requirements or such specialised design and 
construction. 

The first and most obvious requirement of 
the submarine is that it shall be able to with- 
stand the sea in a dimension which other 
types of ship can ignore. The sea is its first 
and most powerful enemy. That is an obvious 
truth arising from an adaptation of the law 
that Nature abhors a vacuum. 

Few people fully realise the strength of the 
sea and the pressure which it exerts at depths. 
The first chemical sounding tubes used for 
marine surveying in deep water were enclosed 
in metal containers, and when they were 
drawn up to the surface the containers were 
crushed flat and the sounding tubes nothing 
but a little powdered glass. Fish brought up 
from great depths burst as soon as their 
bodies are released from the pressure for which 
they were designed and to which they have 
become accustomed. Even at periscope 
depth—that is, when the top of the periscope 
is still above the surface of the water—the 
hull of a submarine is subjected to a pressure 
equal to one atmosphere. At a depth of 
300ft. the pressure on a submarine’s hull is 
over 120 Ib. to the square inch, and there are 
a great many square inches in the surface 
area of a submarine’s hull. 

In combating the sea’s jealousy of the sub- 
marine which displaces water in its heart 
there are three basic principles—strength, 
shape, and size. 

The first is obvious, but it is not easy of 
attainment in design and construction. It 
is not merely a matter of stouter plating or 
closer framing, although these, of course, are 
essentials. Submarine design entails careful 
attention to all sorts of details, all of which 
are essential to the strength of the hull and 
its ability to withstand the sea pressure when 
diving deep. There are certain distortions 
of the hull which are inevitable, but which 
must be allowed for. The inexperienced sub- 
marine rating, for instance, is sometimes 


to tighten them up in order to remove what 
appears to him an obvious danger. If he 
does there will be trouble when the sub- 
marine comes to the surface, for it will be 
quite impossible to undo those clips. The 
trouble will probably be enhanced by the fact 
that an attempt will not be made to open 
the hatch until the submarine is back in 
harbour and officers and men are looking for- 
ward to “ the blessings of the land,” since the 
submarine will have to put to sea again and 
dive deep before the hatch clips can be 
moved. 

Another case of distortion of the hull of a 
submarine when diving was provided by the 
“@” class boats built during the last war. 
These vessels were given to more distortion 
when under big sea pressures than the 
ordinary run of submarines, and there was 
more than one case of a boat of this class 
having to come up to a lesser depth before 
the door of the “‘ head ’—lavatory, in shore- 
going parlance—could be opened to release 
the inmate ! 

From the engineering point of view this 
inevitable distortion of a submarine’s hull 
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raises all manner of problems. A stern gland, 
for instance, may be quite satisfactory on the 
surface or at shallow depths, but leak like a 
sieve when diving deep. On the other hand, 
it may be perfect at depth, but heat up or 
even seize when the submarine is on the 
surface. Naturally, there is also the question 
of alignment of shafts, which has to be most 
carefully considered. Here, however, another 
peculiar requirement of the submarine tends 
to reduce the problem. It needs two sets 
of motive power—one for use on the surface 
and one for use submerged—and arrange- 
ments must also be made for the former 
to drive the latter as electric generators with- 
out at the same time driving the submarine 
through the water. This arrangement, and 
the necessity for it, will be discussed more 
fully later. Its effect upon the problems 
arising from hull distortion under pressure is 
that clutches have to be inserted in the shaft- 
ing, so that in a submarine there is no long 
length of main propelling shafting, and the 
effects of hull distortion on the shafting is 
therefore greatly reduced. 

The essential requirements of a submarine 
make it necessary to have a great many 
apertures in the main or “ pressure ”’ hull. 
Some of these, such as the torpedo tubes and 
the hatches, are large. At least one of the 
hatches has to be big enough to allow tor- 
pedoes to be embarked, while there must be 
a hatch over the engine-room large enough 
for fairly bulky parts of the machinery to be 


some extent overcome by incorporating an 
“ engine-room cover plate” in the design, 
This is merely a detachable section of the 
pressure hull over the engine-room, which 
can be removed in the dockyard during re‘it, 
and which allows really big sections of the 
main machinery to be removed. 

There have to be many smaller apertures 
in the pressure hull of a submarine, such as 
those through which pass the electric leads 
for the bridge controls, for the compressed air 
for the whistle, for the discharge from the 
“heads,” for shafting operating the steering 
gear and the hydroplanes, for horizontal 
rudders both fore and aft, for the ingress and 
egress of water for trimming the submarine, 
for embarking fresh water, for the ventilation 
of the electric batteries, and for many other 
purposes. 

It is axiomatic that every hole made in the 
pressure hull tends to weaken the hull, even 
if strong glands are fitted. One of the 
inevitable problems of submarine design is 
therefore the continual battle between a 
desire for more apertures and the need to 
keep the number of them down to an absolute 
minimum. 

“Shape” naturally has a considerable 
effect upon the strength of a submarine’s hull, 
and here again compromise has to be effected 
between the requirements of the vessel and 
the ideal shape to give the maximum strength. 
The ideal shape to withstand the sea pressure 
is, of course, a perfect sphere, but a sub- 
marine built on such lines would not be much 
good as a seagoing unit of the Navy, despite 
the fact that the first conception of the useful- 
ness of submarines was as “‘ mobile mines.”’ 
By its submersible nature a submarine has to 
force its way against a greater proportion of 
water resistance than any other type of ship 
of the same size. In order to do this with any 
pretence of efficiency, streamlines are required 
in the design of the hull. Here is the first 
conflict, for the perfect sphere can hardly be 
called streamlined, and a streamlined form 
is not the best pressure-resisting form. 

The best compromise here is the cylindrical 
form with pointed ends—what we may term 
the “ cigar’ form of hull. This is the basic 
form upon which all submarines are designed. 
Other requirements, however, have made it 
necessary to compromise even with this form. 
The central section remains cylindrical, and 
tapering towards the ends of the vessel, but 
here the adherence to the pure “ cigar ”’ farm 
ceases, as of necessity it must if the sub- 
marine is to fulfil its functions as a vessel of 
war. 

In the bows, for instance, there has to be 
a “nest” of torpedo tubes. These torpedo 
tubes, usually four or six in number, would 
give the bows of a submarine a square or 
oblong section—the long axis of the oblong 
being, of course, vertical—were it not for the 
fairing produced by a central stem bar ahead 
of the tubes and the plating leading to it. 
There is, however, a limit to the amount of 
fairing, and hence the streamlines, which can 
thus be produced. In many of the earlier 
submarines the mouths of the torpedo tubes 
were closed, not only by the water-tight bow 
caps, but were covered by bow shutters, 
which preserved the streamlines when closed, 
but opened with the bow caps of the torpedo 
tubes, to which they were attached by a 
system of interlocks. These bow shutters, 
however, proved a prevalent source of 
trouble, since they could not be made strong 
enough to stand up to the sea. The result 
was the submarine disease known as 
“ shutteritis,’’ which caused the loss of a 
great many torpedoes and the acquisition of 
a great many grey hairs by all who had any- 
thing to do with bow shutters. The result 








surprised and not a little horrified to find the 
clips of a hatch loose when diving, and is apt 


hoisted in or out, although the latter is to 


has been an abandonment of the shutters, 
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despite the fact that this entails a loss of 
streamline. 

While the hull section of a submarine 
alters towards the bow from the circular to 
the elliptical with the long axis of the ellipse 
vertical, it alters towards the stern to an 
ellipse with the long axis horizontal. This is, 
pasically, in order to accommodate the 
shafts for driving the twin screws. If a sub- 
marine had only one screw, or if its twin 
screws were on the same shaft as in the case 
of a torpedo, the hull towards the stern could, 
of course, adhere to the true “ cigar” shape 
section. 

Many forms of sterns have been fitted to 
submarines. At one time the most popular 
was that which was as pointed as possible 
ending in vertical and horizontal fins carrying 
the rudder and after hydroplanes, very much 
after the style of a torpedo, but in British 
practice this form has almost entirely given 
place to a modified form of ‘‘ duck tail,” with 
screws and rudder mounted underneath it. 
This is much better when the submarine is 
on the surface, for it tends to prevent the 
screws from coming out of the water in a sea- 
way and racing. Moreover, it cuts down 
wake—a matter of great importance for a 
submarine, where invisibility is the most 
desirable of all qualities. When submerged, 
however, this type of tail is not, theoretically, 
the ideal. 

The design of the stern of any vessel will 
have an important effect upon her perform- 
ance, but this is more true of the submarine 
than of any other type of craft. One must 
remember that every surface will be acted 
upon by the water and will, except in truly 
vertical surfaces, have a horizontal as well as 
a vertical component of force. In a sub- 
marine this horizontal component will have 
an important effect upon the trim of the 
vessel, and therefore upon its underwater 
performance. 

The stern design of submarines also has 
queer effects upon the surface performance. 
For instance, in the old ‘‘ H ”’ class, in which 
the tail was of the vertical and horizontal fin 
type, a most unusual effect was apparent 
when turning on the surface. If the sub: 
marine had way on and it was desired to 
accelerate the rate of turning and reduce the 
turning circle, it was necessary to go astern 
on the outside and not the inside screw. To 
go astern on the inside screw in the normal 
way was to check the swing of the ship. That, 
in itself, was curious, but even more curious 
was the fact that there came a moment, when 
the speed of the submarine dropped to a 
certain degree, when the process had to be 
reversed. It then became necessary to revert 
to the normal procedure and go ahead on the 
outside screw and astern on the inside screw. 
Any misjudgment of the exact moment at 
which to reverse the directions of the screws 
from the abnormal to the normal would again 


- result in checking the swing of the ship. 


Another curious case was provided by the 
submarines of the “ L.50 ” class. These were 
developments of the “L” class, which had 
proved themselves highly successful under 
most gruelling conditions. The “1.50” 
class were substantially the same as regards 
hull design, but they carried, as first designed, 
two 4in. guns at bridge level instead of one, 
and they were among the first British sub- 
marines to be built with “ duck tails.” The 
“duck tail” was successful in the case of 
many types of submarines, but it was cer- 
tainly not a success in the case of the “ L.50 ” 
class. These were capable of little more than 
half the surface speed of thé original ‘“L” 
class from which they had been developed, 
and one had only to glance over the stern to 
see why. Their wake showed that a consider- 


able proportion of the power of their engines 





was being consumed in throwing the water up 
against the flat under surface of the “ duck 
tail,’’ whence it fanned out into a most pro- 
nounced and undesirably conspicuous wake. 
Having noted the high performance of the 
British submarines of the “L” class, the 
Yugo-Slav naval authorities bought four 
submarines of the new and allegedly improved 
“'L.50 ” class. When they found them to be 
slow and cumbersome on the surface, the 
Yugo-Slavs designed new sterns for them, 
which approximated to the “ vertical and 
horizontal fin” type sterns of the original 
“L” class. The result was highly successful, 
and the Yugo-Slav submarines of the “ L.50 ” 
class had a performance on the surface which 
put their British counterparts to shame by 
several knots. 

Another factor which militates against the 
adherence of submarine designers to the pure 
“ cigar ” shape of hull is the necessity of pro- 
viding main ballast tanks for diving purposes. 
The essence of submarine design lies in the 
fact that the submarine is a vessel with 
positive buoyancy, which can be destroyed in 
the minimum of time. In the old days freak 
designs attempted to provide for destruction 
of this buoyancy by reducing the total 
volume of the hull, somewhat on the con- 
certina principle, but we may take it that the 
accepted and only practicable method is by 
flooding tanks. These tanks are the main 
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to the sea while diving meant that ‘the 
pressure of the sea was also within the tank ; 
that is, it was inside the pressure hull of the 
submarine and acting upon the tank tops. It 
was clearly out of the question to make the 
tank tops as strong as the pressure hull, even 
if the strength of shape could be preserved in 
these tank tops. Therefore the diving 
strength of the submarine became not the 
strength of the pressure hull, but the strength 
of the tank tops, unless the undesirable pro- 
cedure of closing the main ballast tanks to 
the sea were adopted—a procedure which 
meant that the ballast tanks were not in 
instant readiness for giving the submarine 
buoyancy. 

Submarine development, and the develop- 
ment of anti-submarine measures, made 
these limitations inacceptable. It must be 
remembered that the depth charge and all 
other anti-submarine measures aim to exploit 
and add to the sea pressure to which the sub- 
marine’s hull is subjected when diving. 

The result was the adoption of a design 
which enabled the main ballast tanks to be 
carried outside the pressure hull. First there 
came the “ saddle tank ” design, and then the 
“ double-hull”’ design, which is the most 
widely used to-day. In both these designs 
the main ballast tanks were built of light 
plating outside the pressure hull of the sub- 
marine. Thus the pressure hull remained the 
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tanks and are known in submarine practice 
as “ main ballast tanks.” 

The main ballast tanks must be capable 
not only of destroying buoyancy quickly, but 
also of giving rapid buoyancy to the sub- 
marine. To incur delay in either of these 
operations would be to court disaster. There 
is no time for the opening or closing of a 
number of pressure-tight screw-down valves. 
From this requirement and limitation of the 
submarine there has grown up the system 
which one may describe as “riding on the 
vents.”” This means that, with a submarine 


in instant readiness for diving, the screw-|sary 


down valves—known as Kingston valves—in 
the bottoms of the main ballast tanks are 
open, but they are prevented from flooding 
by the air locked above the water in the 
tanks. This air is locked into the tanks by 
valves at the tank tops, known as “ main 
vents.” In practice one often finds that there 
is one vent to a pair of main ballast tanks, 
one on each side of the vessel. These “ main 
vents’ are quick operating and are usually 
worked by telemotor power from a single 
control panel in the control room—the 
“nerve centre” of the submarine when 
submerged. ‘ 

In order to preserve the streamlines and 
conform as closely as possible to the true 
“ cigar ” shape of hull; the main ballast tanks 
in many of the earlier classes of submarines 
were housed within the pressure hull. These 
were what is known as “ single-hull” sub- 
marines. From the point of view of hull 
shape this arrangement was ideal, but the 
need for keeping the main ballast tanks open 





main shell of the submarine, within which 
there was no tank top subjected to sea 
pressure. The main ballast tanks, being open 
to the sea at the bottom while the submarine 
is diving, need to be of only light plating 
capable of withstanding the pressure built up 
in the tanks while blowing the water out of 
them in order to gain buoyancy, for the 
pressure inside and outside the tanks would 
automatically be equalised under normal con- 
ditions at the sea pressure. 

The “saddle-tank.’ type violated the 
streamlines of the submarine to an unneces- 
degree. That was why the “ double- 
hull” design came into being. Within 
certain limits it can be said that the “ double- 
hull ” design is the ideal, in that it preserves 
the pressure hull inviolate and at the same 
time preserves the streamlines of the general © 
hull design. 

The question of excrescences naturally 
looms large in considering those aspects of 
submarine design concerned with the general 
shape of the vessel. Some excrescences there 
must be in order that the submarine shall 
fulfil its function as a vessel of war. There 
must, for instance, be a conning tower, 
topped by a bridge structure. There must be 
a hatch through which torpedoes can be 
embarked, and in order to keep this hatch 
small it has to be built up and open at an 
angle to the axis of the hull so that the 
torpedoes can be embarked nose first. In 
most submarines there must be a gun, and in 
many cases it is desirable to mount this gun 
as high as practicable above the top of the 
pressure hull so that it can be fought in heavy 
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weather. There must be a deck casing, 
which will not only provide some sort of 
deck, but a housing for the anchor and cable 
gear and for the wires and ropes necessary for 
securing the submarine alongside its depot 
ship. This “ casing,” of course, takes on an 
exaggerated form in minelaying submarines, 
which carry their mines on rails within this 
upper deck casing. 

All these excrescences are “ free flooding,” 
except the conning tower, and, of course, the 
torpedo embarking hatch. By “ free flood- 
ing” is meant that they are open to the sea 
and flood automatically as the submarine 
dives and drain automatically when the sub- 
marine comes to the surface. 

The conning tower of a submarine is not 
part of the pressure hull. It is made largely 
of brass or bronze in order to reduce as far as 
possible interference with the compasses. It 
is a heavy and pressure-tight structure, but 
it is essentially a separate structure, bolted 
on to the pressure hull with bolts which are 
weaker than the pressure hull itself. The 
idea of this is that if the conning tower of a 
submarine is rammed—and it is the most 
likely part of a submarine to be rammed 
when the submarine is submerged, since it is 
nearer to the surface than the pressure hull— 
it can be broken off by the impact without 
tearing open the pressure hull and leading 
to the total loss of the submarine. In the 
1920s there was a case in which a submarine 
of the ‘““H”’ class, operating off Gibraltar, 
was ramamed by a destroyer and was saved in 
this way. 

The design of the conning tower and bridge 
of a submarine has to be far more carefully 
considered than the design of the super- 
structure of-a surface ship. Not only has 
top weight and buoyancy to be considered, 
but the effect of the water resistance on the 
superstructure when the submarine is pro- 
ceeding submerged has to be taken into 
account. The conning tower and bridge are 
above the axis of thrust of the propellers. 
Thus the water resistance against them pro- 
duces a turning moment in the vertical plane. 
Every submarine, for this reason, tends to 
come up by the bow when speeded up sub- 
merged, for the act of speeding up increases 
the water resistance upon the superstructure 
and therefore the turning moment in the 
vertical plane. 

In some cases queer performances when 
diving have resulted from unusual or exag- 
gerated forms of superstructure. A notable 
instance of this was the ill-fated submarine 
‘“* M.2,” which was lost with all hands in West 
Bay, off Portland. “M.2” was one of the 
three submarine monitors mounting a 12in. 
gun. Then the big gun was taken out and 
she became the first—and only—submarine 
seaplane carrier in the British Navy. The 
normal method of controlling a submarine 
submerged is for the depth to be controlled 
. by the forward hydroplanes and the angle on 
the submarine to be controlled by the after 
hydroplanes. That is what may be termed a 
rule of under-water conduct for the average 
submarine, although both forward and after 
hydroplanes must work in harmony and not 
he concerned each with its own responsi- 
bility. In ‘‘M.2,” when she was fitted with 
the 12in. gun, the normal method of under- 
water control found the submarine docile and 
easy to handle. When the 12in. gun had been 
taken out and in its stead there had been 
fitted a water-tight seaplane -hangar just 
before the conning tower and presenting to 
the water resistance forward an enormous 
flat expanse of hangar door, the character- 
istics of the submarine altered completely, 
and it was found that the only method of eon- 
trolling her easily when submerged was to 


of papers presented by the Institute of 
Marine Engineers. We now give the replies 
of the authors. 


suggestion to send a questionnaire to all the 
authors and get their proposals on exactly 
the same basis was a good idea, and would 
add to the value of the Symposium. Mr. 
Calderwood asked what was the boiler effi- 
ciency. He himself, in making the table of 
fuel consumptions, had taken 84-85 per cent., 
compared with 87 per cent. adopted by Mr. 
Cook, a difference of 24 per cent. The vacuum 
he assumed was 28in., whereas Mr. Cook 
assumed 28+4in. 
cent. 
eonsumptions with Mr. Cook’s consumptions 
it was necessary to reduce them by 5} per 
cent. Mr. Calderwood’s remarks about the 
future development of the high-pressure, 
triple-expansion engine were very interesting. 


coal would continue to be of great importance 
as a marine fuel. Ships which could burn oil 


hydroplanes respectively. In other words, 
the forward hydroplanes became responsible 
for the fore and aft angle on the submarine, 
while the after hydroplanes became respon- 
sible for the depth shown on the diving 
gauges. Theorists found many reasons for 
this, but none which satisfied those who 
had to handle the submarine. ‘‘M.2” had 
another curious characteristic after she had 
been fitted with the seaplane hangar and 
catapult. She developed a tendency to 
sluggishness in answering to her hydroplanes 
when submerged. If it was necessary to kee 
close to one’s depth line, in fact, one h 
virtually to anticipate her movements instead 
of waiting for them to develop before apply- 
ing the correction. It must be emphasised 
that neither of these traits in “M.2” as 
reconstructed were in any way contributory 
to her loss. 

In considering the question of shape in sub- 
marine design one other thing must be borne 
in mind. That is, that it is bad submarine 
practice to indulge in flat surfaces. This does 
not only apply to the pressure hull, where the 
avoidance of flat surfaces is necessary in 
order to preserve the strength of the struc- 
ture, but also in superstructures and casings. 
This is because any flat surface will, as soon 
as it is tilted, have a hydroplane effect when 
it is propelled or dragged through the water. 
Vertical flat surfaces do not matter so much 
in submarine design, but horizontal or nearly 
horizontal flat surfaces are anathema. Some 
flat surfaces are, of course, unavoidable. One 
must have something in the nature of a deck 
and gun platform, but they should always be 
kept as small as possible and as narrow as 
possible in order that their hydroplane effect 
shall be minimised. A submarine with a big 
wide deck will be difficult to control under 
water and be exceedingly unpopular with 
those unfortunate enough to serve in her. 

At first sight it is difficult to appreciate the 
important part which size plays in the 
strength of a submarine. One would think 
that the size would not affect the strength, 
provided the strength of the frames and 
plates bore due relationship to the size of the 
vessel, but this is not so in the case of a sub- 


marine. The reason lies in the combination 
of sea pressure and the angle which the sub. 
marine may take up. In a small submarine 
angle is not important from the point of view 
of the stresses to which the structure is sub. 
jected, but in a large submarine it is very 
important indeed. In a large submarine 
even a small fore-and-aft angle will have a 
very great effect upon the depth of the ends 
of the submarine, even with the control room 
depth gauges amidships showing a perfectly 
normal depth. ; 

A case occurred in this war which demon- 
strated this fact. The very large submarine 
“Clyde” had attacked the “ Scharnhorst ” 
in northern waters, and while taking avoiding 
action subsequent to the attack, she took on 
a noticeable angle down by the stern. Ina 
small submarine this would not have 
mattered, but in the case of the ‘“‘ Clyde ”’ the 
angle took the stern down to a dangerous 
depth, although the ’midships section of the 
submarine was at a perfectly normal depth. 
The “Clyde” had a “duck” stern with 
surfaces which approximated to the flat, but 
internal stiffening was provided in the form 
of a steel pillar some 8in. in diameter. Those 
in the “Clyde” could see the stern of the 
ship being visibly squeezed in by the sea 
pressure, and they watched that heavy steel 
stiffening pillar bending under the strain. 
Had the angle increased, the ‘‘ Clyde ” must 
inevitably have been lost through the crush- 
ing in of her stern by the sea pressure. 

Submarine design provides interesting 
problems in stability which are not met with 
in any other type of ship. In a surface ship 
the centre of buoyancy is below the centre of 
gravity. Exactly the same applies to a sub- 
marine when on the surface, for then the 
submarine is a surface vessel. But when the 
submarine is submerged the centre of 
buoyancy is above the centre of gravity. 
Thus, while the submarine is diving or 
surfacing—that is, when she is changing her 
characteristics of stability from those of a 
surface ship to those of a submerged sub. 
marine or vice versd—there is a moment when 
she has no metacentric height at all, and 
therefore no stability. 











N our issue of June 30th we concluded our 
report of the discussion on the Symposium 


Mr. P. L. Jones thought Mr. Calderwood’s 


That accounted for 3 per 
So that to compare the Bauer-Wach 


With regard to Dr. Dorey, he agreed that 





reverse the duties of the forward and after 


or coal, as desired, would be a great advan- 
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tage, as the prices of oil and coal would be 
very different at bunkering stations for some 
years to come after the war. Dr. Dorey had 
expressed his sorrow that so many proposals 
owed their origin to foreign inventors, and he 
no doubt included Bauer-Wach in that 
number, but Dr. Bauer had himself said his 
idea, like many brilliant ideas, had been first 
conceived by Sir Charles Parsons. 

Mr. W. H. Purdie said it was quite impos- 
sible to give any reasonable present-day price 
which was worth anything. The figure of 
£7500 for the two diesel generators *and 
£9500 for the three diesel generators and 
small oil-fired boilers were meant to give 
superintendents a rough idea what the addi- 
tional cost might be. But that was not the 
whole story. There would be deck hydraulic 
and electric winches and windlasses, &c., and 
those all had to be added to get a real picture 
of the difference in cost. 

The type of ship being built now except for 
a few refinements was precisely the type of 
ship that was being built before the war broke 
out, and it would be in quite a good position 
to compete with others for quite a number of 
years to come. 
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Mr. E. W. Cranston said Dr. Dorey had 
stated that the first cost, reliability of opera- 
tion, and running costs, were the factors. of 
chief importance in the machinery in cargo 
vessels, and weight and space were matters of 
lesser importance. The direct-drive diesel 
engine showed up well in these respects. 
Although the first cost might be higher in 
some installations, it was equally as reliable 
as any other type of machinery. On most 
routes it scored heavily in the cost of fuel, as 
a consumption of 0-35 Ib. per H.P.-hour for 
all purposes connected with propelling 
machinery could not be equalled by any other 
form of prime mover discussed, except by the 
highly supercharged engine with exhaust gas 
turbine. Moreover, the fuel consumption 
ran fairly constant over a wide range of 
powers. Although the paper stated that salt 
water cooling could be used, it was not recom- 
mended by the makers, and the fact should 
be stressed that fresh water cooling was 
advantageous. 

Mr. Paxman had given interesting figures 
for the high-speed engine for main propelling 
purposes. The ratings proposed were much 
higher than those used for engines in cargo 
vessels up to the present time, and it had 
yet to be proved whether they would stand 
up to long continued running. 

Mr. Purdie referred to auxiliary engines 
run at fairly high ratings, which had not 
proved satisfactory in marine services. No 
doubt most owners would call for a conserva- 
tive rating at first, until more confidence was 
gained about high-speed engine design. The 
cost per horsepower of the engines them- 
selves was much less than direct-coupled 
diesel, but that was offset by the cost of 
electrical equipment, chiefly the switchgear, 
which was rather complicated for such a 
relatively large number of small engines. 
The chief disadvantages of the system seemed 
to be the relatively high fuel consumption of 
the small engines, coupled with the losses in 
electrical transmission, which were relatively 
high for small units. 

Mr. Warne asked whether the b.m.e.p.s 
were those for normal full power at sea. The 
figures in the Sulzer paper of about 72 lb. 
per square inch were conservative, as over- 
loads of 25 per cent. or even 33 per cent. 
could easily be carried without signs of 
trouble. The mechanical efficiency was about 
84-85 per cent. 

Mr. 8. 8. Cook associated himself with what 
had been said in admiration of the masterly 
summing-up of the papers by Mr. Calderwood, 
and the impartial manner in which it had 
been done. All the same, there was one 
point he would like to take up. Mr.Calderwood 
had stated that he found very little to choose 
between the steam proposals as regards 
economy. He had apparently made the same 
mistake as other speakers, in spite of the 
warning in the paper, and had confused 
LH.P. with S.H.P. The I.H.P. for a recipro- 
cating engine was 10 per cent. greater than 
the §.H.P., so that consumptions expressed 
in terms of lb. per I.H.P. had a very different 
meaning from those expressed as Ib. per 
S.H.P. One of the figures was 0-65 lb. of 
oil per S.H.P. If that had been expressed in 
terms of I.H.P. the figure would have been 
about 0-56 Ib. or 0-57 lb. 

Mr. Grange considered that the weights 
could be reduced, particully by the use of 
fabrication for the gear case. The weight of 
the turbines and gearing was 85 tons, and 
while that 85 tons could no doubt be appre- 
ciably reduced by such means, it would not 
shake very much the figure of 440 tons, which 
covered everything in the way of machinery 
and was based on a 12,000-ton ship, 400ft. 
long. It would be a little less for a shorter 
ship with shorter propeller shafting. 


General Davidson had referred to the 
variable-pitch propeller. The advantages 
that could be obtained with a variable-pitch 
propeller were rather over-estimated. In 
fact, there was hardly any advantage. The 
argument was that if the revolutions of a 
turbine were kept up to a constant speed, 
you would get a better efficiency of turbine. 
So you would slightly, but you would get a 
worse propeller. The fact that the variable- 
pitch propeller had to be made with a large 
boss already gave it a disadvantage which 
would be felt at full power. It was very 
attractive from the point of view of dispens- 
ing with the astern turbine, but if the 
geometry of the propeller were considered 
when the blades were twisted round into the 
reverse position, it would be seen that the 
propeller in those conditions would have a 
very low efficiency indeed. It might, in spite 
of that low efficiency, in conjunction with 
the fact that the ahead turbine was used 
instead of the astern turbine, give a reason- 
amount of astern propulsion, but the advan- 
tages from the point of view of cargo vessels, 
at any rate, were very small. 

Major Gregson deprecated the fact that 
the consumptions were given in terms of oil. 
As far as the turbine proposal was concerned, 
either oil or coal could have been taken. For 
convenience, it had been expressed in terms 
of oil. Ifthe figures were multiplied by about 
70 per cent., it would give the consumption 
in terms of coal. 

Mr. Jackson made out that there was some 
great advantage in electric propulsion over 
the geared turbine based on figures which 
Mr. Saunders had given. There were no 
figures in Mr. Saunders’ paper which would 
justify that conclusion. Mr. Jackson had 
argued that the lower consumption of the 
electric propulsion drive meant a certain 
saving in cost of fuel which should be taken 
into consideration in comparing the two 
systems. There was nothing in Mr. Saunders’ 
paper which led to that conclusion. 

It was an excellent suggestion on the part 
of Mr. Calderwood that a questionnaire 
should be issued in order that data might be 
filled in on a common basis, which would 
enable a better comparison to be made 





between the various systems expounded in 
the Symposium. 

Mr. C. Wallace Saunders said the question * 
was whether the low-powered cargo vessel 
was going to be in use after the war. Those 
run by foreigners would all be — ships, 
so that it seemed to him that a ship of 7000 
tons was nearer the mark than a ship of 3000 
tons, if they were going enter into foreign 
trade after the war. . Dorey had asked 
for the price of spares and annual upkeep. 
On a 7500 S LP. drive, taking the total 
amount of spares, the prices to Lloyd’s require- 
ments would be £3200, i.e., turbine £1000, 
condenser £650, alternating motors £670, 
control gear £381, and fans, pumps, &c., £511. 

Mr. D. E. Jewitt said he was afraid there 
was a definite tendency-not only for owners 
only to be willing to try out new ideas when 
they had already been proved, but marine 
engineers were not very anxious in the ship- 
yards or at sea to do pioneer work. That 
had nearly always been the British tendency, 
but lately it had been noticeable in the daily 
Press that in reference to certain war weapons 
and apparatus the workers were only too 
pleased to claim that this country was lead- 
ing the way. It was this spirit that ought to 
enter into the reception of new ideas. All 
his paper sought to show was that the elec- 
trical industry could contribute to Mr. 
Ricardo’s original suggestion for utilising a 
number of standard. power units for the 
a groan of a vessel and other purposes. 

he mass production of engines did show a 
way of cutting down first cost in diesel 
engines and maintenance. There was no 
denying that. It would come in spite of all 
the people who were wanting to see somebody 
else try it out. i 

Mr. D. Bruce said the question of super- 
charging had been raised by two or three 
speakers. He had omitted supercharging 
from his paper intentionally, because though 
he could quite fully deal with the power 
required in the space given with a straight- 
forward geared diesel, if he had put forward 
a supercharged engine with a speed of from 
800 to 400 revolutions, as suggested by one 
speaker, the power, instead of being 3200 H.P., 
would have been 6500 H.P. 








Condensing 


I.—THEORETICAL FOUNDATIONS 


(1) Classification —The terminology and 
classification applied to steam locomotives 
condensing their exhaust steam are rather 
confusing. On the Continent the term “ con- 
densing locomotives ” is applied only to those 
locomotives which always condense the 
whole of their exhaust steam; on the con- 
trary, in this country this term usually covers 
locomotives condensing steam only periodic- 
ally (mainly in tunnels). The authors propose 
to call the first ‘‘ locomotives with full con- 
densation” and the latter “locomotives 
with temporary condensation.” 

There are also locomotives in which only a 
certain part of the exhaust steam is condensed. 
“Usually the term condensing locomotives is 
not applied to them, but they can be called 
“locomotives with partial condensation.” 

This paper is devoted almost exclusively 
to locomotives with full condensation, whose 
construction differs considerably from other 





kinds of condensing locomotives. Neverthe- 
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less, some remarks about the latter will be 
useful to understand this difference. 

Some locomotives with full condensation 
have reciprocating engines, others steam 
turbines of different kinds. In Russia and 
Germany only the former are called con- 
densing locomotives. This is not correct, 
because, first, there are turbo-locomotives 
without condensation, and secondly, all con- 
densing problems‘ and apparatus are the 
same, whether turbines or reciprocating 
engines are used. Usually tenders of con- 
densing turbo-locomotives can be attached to 
condensing locomotives with reciprocating 
engines and vice versé. Therefore, in this 
article both these types of locomotives will 
be examined. 

The condensation of exhaust steam has 
been common in marine and stationary 
practice for over a hundred years. In both 
water has always been used as the cooling 
substance. In marine practice this is the sea 
water continuously changed. If water is 
cheap a similar arrangement is also employed 
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in stationary practice. But in case of expen- 
sive water it is recooled by atmospheric air. 
In trains water is always very expensive, 
because it is necessary to expend energy and 
money, not only in delivering it aboard the 
- train, but also in transporting it and its con- 
tainer (such as the tender) with the train. 

Nevertheless, for locomotives with tempo- 
rary condensation the temperature of the con- 
densing water is usually kept within certain 
limits, because the tanks are emptied and 
refilled comparatively frequently. But in 
the case of full condensation only recooling 
by air is used. 

Owing to its low heat conductivity and 
small heat capacity, air is a very bad cooling 
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medium, but if its application for this purpose 
is unavoidable, it seems advisable to use it 
directly for the steam condensation. In this 
case, instead of two cooling systems, we shall 
have only one, and correspondingly fewer 
auxiliaries, which require not only energy, 
but also maintenance. 

In fact, both water and air condensers are 
uséd in locomotives. There exist three kinds 
of water condensers : jet condensers, surface 
condensers, and evaporative condensers. Jet 
condensers. are in use only on locomotives 
with temporary and partial condensation. In 
them the cooling water is mixed with the 
exhaust steam and this does not permit the 
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boiler to be fed with distilled water, which 
is one of the main advantages of full con- 
densation. Surface and evaporative con- 
densers are both in use on locomo‘ives with 
full condensation. Their construction pre- 
sents no difficulties. 

Serious difficulties arise, however, when we 
begin to use air either for condensing or for 
recooling. It requires not only very large 
cooling surfaces, but also forced ventilation. 
The same difficulties exist in diesel locomo- 
tives, where coolers also play a very impor- 
tant part. 

It is clear from the above that condensing 
locomotives may be classified in four different 
ways, namely, (1) method of action, (2) type 
of engine, (3) condensing substance, (4) type 
of condensers. 


In addition to this, railway men divide 
condensing and diesel locomotives into two 
groups: (a) those losing water, (b) those 
losing no water. The latter can make very 
long journeys without rewatering. This 
advantage is very important in districts with 
bad water, and still more important for 
waterless countries, 

Before describing locomotives with full 
condensation recently built, it is advisable to 
investigate theoretically the basic question 
of what advantages may be expected from 
such locomotives. 

(2) Theoretical Cycles—Theory always 
deals not with real engines, but with 
imaginary ones, working in accordance with 
so-called ideal cycles. The nearer these 
cycles of operation approach to those of real 
engines the more precise are the indications 
thus theoretically obtained. In this country 
the Rankine cycle is regarded as such an 
ideal for steam engines. Its pressure volume 
(p v) and temperature entropy (T ¢) diagrams 
are given in Figs. 1 and 2. According to the 
latter, the thermal efficiency of the Rankine 
cycle is 
_ areaabce 
~ areaabchfe 
Determining these areas by integration, we 
have 
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where T, and T, are absolute temperatures 


and 1, is the latent heat at T,. 
This formula is not very convenient for 
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practical application, but with sufficient 


accuracy it can be replaced by relation 
_H,—H,? 
vo B,—<, : (2) 

where H, is the total heat of steam at point 6 
(Figs. 1 and 2), H, that at point c, and q, the 
total heat of water at e. Values H, and q, 
can be obtained from any steam tables, and 
value H, is directly given by the Mollier heat 
entropy diagram.* 

Let us apply relation (2) to the conditions 
under which modern steam locomotives 
work, namely, let us assume p,=200 lb. per 
square inch abs. and p,=18 lb. per square 
inch abs. In the case of saturated steam 

H,=670 C.H.U. 

H,=572 C.H.U. 

g-=106 C.H.U. 
_ 670—572 «98 
”*~670—106 564 

But we know that the overall efficiency of 
real locomotives without superheating never 
exceeds 6 per cent. In other words, the ideal 
being given by the Rankine cycle is too far 
from the reality. This is due mainly to the 
fact that the Rankine cycle ignores both the 
phenomenon of the heat exchange between 
the steam and cylinders and the impossibility, 
especially on locomotives, of obtaining com- 
plete expansion. But according to tests 
with Russian locomotives, the missing quan- 


=0-174. 





tity sometimes reaches 80 per cent.‘ and with 


ordinary valve gears cut-offs of « < 0-2 are 
impracticable.5 

Only steam turbines approach the Rankine 
cycle. All reciprocating steam engines and 
in particular steam locomotives always work 
with incomplete expansion. At the same 
time, all modern locomotives have super. 
heaters, and therefore they approach to the 
cycle a 6 b’ 1) e (Figs. 3 and 4), which, on the 
Continent, is known as the “ practical ideal,” 
In this country it is sometimes associated 
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with the name of Mr. L. Fry,® but in reality 
it was introduced by Zeuner as early as in 
1866.” 

In accordance with Fig. 4, for this cycle 
the efficiency 

area abb’ije 
Ye area abb h' fe (3) 

The corresponding values of y, obtained by 
means of a planimeter are given in Figs. 5-7. 
All of them correspond to the initial pressure 
of steam p,=200 lb. per square inch and for 
different degrees of superheating. 

In Fig. 8 those curves which correspond to 
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P,=18 and temperatures 400 deg. Cent. 
(752 deg. Fah.), as well as to temperature of 
saturation (194 deg. Cent.), are compared 
with the corresponding figures for the Carnot 
cycle, Rankine’s original cycle, and for the 
corrected Rankine cycle, in which the super- 
heating is taken into consideration (R’). 
For the Carnot cycle the efficiéncy 
T,—T, 
vor T, (4) 

In the same figure some results of the tests 

with Russian 0-10-0 E locomotives are 





also given.® Their character is quite different 
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from all theoretical cycles. This is due to the 
fact that distortion of the indicator diagram 
and missing quantity increase when the cut- 
off becomes shorter. : 

Fig. 8 shows how careful one has to be in 
applying theoretical cycles to the solution of 
ractical problems concerning steam loco- 
motives. If it is unavoidable, the authors 
prefer to use the Carnot cycle. First of all 
formula (4) is much simpler than (1), (2), 
and (3). Secondly, being a practical inter- 
pretation of the Second Law of Thermo- 
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The corresponding gain in per cent. 
G=100 > eee 
is in this case 
T,—T,’ 
|, (6) 
The corresponding values of G for »,=200 lb. 
per square inch and different back pressures 
2 are given in Fig. 9. 

Fig. 9 also gives values of G obtained by 
application of expression (5) to the Rankine, 
corrected Rankine (R’), and Zeuner cycles. 

In practice the effect due to condensing is 
usually measured, not by back pressure pp, 
but by vacuum expressed either in inches of 
mercury (h) or in per cent. The relations 
between these three magnitudes are also given 
in Fig. 9. 

This figure shows us that for an ideal 


G=100 





These considerations led the elder. of the 
two authors to insist as early as 1925 that 
the application to locomotives of condensers 
and of turbines is closely connected. It is 
impracticable to apply turbines without con- 
densing and condensing without turbines or 
compounding.® Almost at the same time 
the same opinion was expressed by the late 
Sir Alfred Ewing. In the sixth edition of his 
“Steam Engine,” he wrote: “The main 
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engine working in accordance with the Carnot 
cycle condensing can give a gain of over 
60 percent. For the Rankine cycle this figure 10 
is only about 50 per cent., which is still 
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dynamics, the Carnot cycle has a definite 
physical significance ; it shows that a certain 
fraction 1—y,. of heat obtained can by no 
means be converted into work ; and thirdly, 
the Rankine and Zeuner cycles relate only 
to steam. But now, when diesel locomotives 
also are in service, it is rather important to 
have a universal criterion, independent of 
the working substance, and the Carnot cycle 
is the only one which fulfils this condition. 

(3) Theoretical Advantage of Condensing.— 
With all the above reservations let us now 
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with incomplete expansion, as reciprocat- 
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thermodynamic advantage of the turbine 
over the reciprocating engine is its ability to 
continue the extraction of work from steam 
which has already expanded to a pressure 
below that which would be effective under a 
piston. To take full advantage of this 
characteristic the best possible vacuum must 
be maintained in the condenser from the final 
row of blades.” 

In his Presidential Address to Section G 
of the British Association in 1931 Sir Alfred 
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ing locomotives always do, this gain lies 
inside the shaded area of Fig. 9 and 
decreases when the cut-off « increases. . This 
is quite natural, because area e j j e’ of Fig. 10 
decreases as ¢ increases. 

S ‘In reality the economy due to condensing 
in the case of engines working with such a 
small expansion as standard locomotives do 
should be still smaller. As a matter of fact, 
condensing widens the limits between which 
the temperature of the cylinder walls 
fluctuates, and therefore increases the missing 
quantity. 

Marine and stationary practice does not 
contradict this conclusion, as in marine and 
stationary work condensing gives consider- 
able economy only if it is used in conjunction 
with a large expansion obtained by application 
of either turbines or comrpounding. As has 102-106, 

T,—T, been already mentioned, steam turbines » FLomonossoft, 2 Rabeumatieryuemache in Russland ” 
ee ae approach to the Rankine cycle ; therefore, | (I}%?); Pesedings " of the I. Mech. E. 

1 for turbo-locomotives, as Fig. 9 shows, con-| 7Zeuner, “Grundziige der Mechanischen \Warme- 
densing can give 40 to 45 per cent. increase | theorie ” (Zirich, 1866) ; Zeuner, ‘‘ ee 
in the efficiency. For compound locomotives Freane, first edition (1804), pace See: tae 
25 per cent. can perhaps be attained, but for} * Lomonossoff, “ Parovozy E, Ed%h, 
standard two-cylinder single expansion loco- 
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motives we can at most hope for about 15 per 
cent. 
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Ewing also said that “the turbine, as a 
thermodynamic machine, has permitted a 
far closer approach to the ideal cycle of 
Carnot than was possible in the reciprocating 
steam engine, which, as Lord Armstrong said, 
skimmed the cream and threw away the 
milk. In the turbine the steam expands 
right down to the lowest vacuum that the 
condensing water will produce.”’ 
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turn to the immediate problem of what 
increase of efficiency can be expected by the 
application of condensing for steam loco- 
motives. 

According to Carnot’s relation (4) for a loco- 
motive without condenser, 


and with condenser 
T,.—T,. 
Da 2 aS 
Yo T 


Eg” (1924), 


142; “Organ ” (1926), page 366. 
(To be continued) 
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Problems of Scientific Research 


A PAMPHLET signed by nearly one hundred 
‘ scientists and industrialists was published 
recently by the Oxford University Press at the 
price of 2s. It is the outcome of two private 
conferences held under the auspices of Nuffield 
College in January and April last, Whilst it is 
asserted that it does not attempt to cover any- 
thing like the whole field of research, it certainly 
scans a very large part of it, and is a dccument 
of great value. We extract from it a couple of 
passages as examples of its contents. 


How Mucu SHovutp WE SPEND ON RESEARCH ? 


It has often been pointed out that expendi- 
ture on scientific research, both absolutely and 
in relation to population and production, runs a 
long way ahead in both the United States and 
the Soviet Union of anything that has been 
undertaken in Great Britain. In both these 
countries there has been in recent years a very 
rapid growth of scientific research, and it is 
necessary for us to revise our standards of what 
is needed if we are to hold our own and to play 
a leading part in the scientific development of 
the years ahead. We say this with no desire to 
institute any precise quantitative comparisons 
between what is spent on research and develop- 
ment in the various -countries and with a full 
appreciation of the fact that in research work 
quality is quite as important as quantity. It 
gets us little farther merely to contrast the sums 
spent on such research, either in total or in 
relation to population, on the one hand, in Great 
Britain and, on the other, in the United States 
or the Soviet Union, and then to demand an 
immediate raising of our expenditure to a level 
with what these countries are supposed to be 
spending. This line of approach is inadequate. 
For one thing, it can never be easy precisely to 
define research or to say how much is being 
spent on it. What is called research runs in one 
direction towards what might more properly be 
called ‘“‘ publicity”—as in some forms of 
‘* market research ’’—and in another towards 
what can be better regarded as ‘‘ development ”’ 
of projects which have already passed the 
research stage. We draw these distinctions in 
order to emphasise the point that very different 
conclusions can be reached about current levels 
of research expenditure in any country by 
adopting wider or narrower definitions of what 
is to be included within its scope. But, though 
exact comparisons are impracticable on the basis 
of the information available, we are left in no 
doubt that in the fields both of research proper 
and of development, which is indispensable for 
harvesting the fruits of research, this country 
has been spending so much less than is needed 
as to render it desirable, even without institut- 
ing any comparisons, to raise our expenditure 
on both these objects to an entirely different 
level from that to which we have been accus- 
tomed. 

Research in this country has suffered in the 
past both from lack of money and from a 
deficiency in the supply of trained research 
workers, but we are in no doubt that lack of 
money, due largely to lack of appreciation of 
what research can achieve and lack of the will 
to make use of it, has been by far the more 
serious of these handicaps and has been mainly 
responsible for the inadequate supply of workers, 
Many research workers have been compelled to 
carry on their work with grossly inadequate 
equipment, and often in unsuitable buildings, 
and there has been a serious lack of adequately 
trained assistants and of auxiliary services 
which could have lightened the task of the 
workers engaged in the more fundamental types 
of research. . These lacks have existed both in 
industry and, perhaps even more, in technical 
colleges and universities, and they need to be 
made good before we can expect to reap the full 
advantage of the undoubtedly high quality 
and attainments of our leading scientists, There 
will be an urgent need after the war both for 
bigger and better buildings and laboratories, 
and a much higher standard of equipment, and 
for a great extension of technical and adminis- 
trative assistance in science departments of 
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universities and colleges and other research 
agencies. These deficiences cannot be made 
good at once, and accordingly it is necessary to 
contemplate a gradual approach to the much 
higher standards which this country ought to 
accept for the future as an indispensable mini- 
mum. For the moment, the vital question is 
not how much this country ought in the long 
run to spend on scientific and industrial research 
but how much it must spend at once in order 
to reap the fullest possible advantage of our 
resources of man power and productive capa- 
city. The answer to such a question cannot be 
given in a global figure arrived at in advance of 
the consideration of specific needs and projects ; 
the global figure can emerge only as a result of 
concrete plans of development in a great number 
of particular fields. The question of the effi- 
ciency with which different countries make use 
of their research resources for industrial pur- 
poses is one which requires careful study before 
it can be safe to take the money criterion as even 
@ rough guide. In the long run, no doubt, we 
can set before ourselves the broad aim of step- 
ping up our total expenditure on scientific and 
industrial research and development to a level 
comparable with that of other leading countries 
—which are likely in the meantime to have made 
considerable advances on their own: existing 
standards. In the shorter run, the limit is 
bound to be set to some extent by the shortage 
of building capacity and by the availability of 
the experienced scientific workers needed for 
the tasks waiting to be done, and, even more, 
of the originative and controlling minds on 
whose activity the success of large-scale team- 
work inescapably depends. It should, however, 
be continually borne in mind that, even apart 
from the necessary increase in trained scientific 
personnel, much more can be fruitfully spent 
in equipping the existing research workers with 
more adequate resources, and high priority 
should be given both to this need and to the 
steps necessary for increasing the effective 
supply of research workers, both at the top ‘and 
all down the scale. 


THE Status oF SCIENCE 


The demand for a high status for the scientist 
in industry is not, it should be noted, simply a 
demand for more and hetter-paid scientists on 
the staffs of industrial firms, or for more scien- 
tific men on boards of directors, It includes 
these things; but it also includes much more. 
It is not, of course, claimed that a man, merely 
because he is a highly qualified scientist or a 
first-class research worker, is therefore good 
at managing a business. The qualities needed 
are not the same; but they may be combined 
in the same person, and the scientist ought not 
to be made to feel, as he still sometimes is, that 
his status as a qcientist is regarded as a bar to 
his being brought right into the inner councils 
of the industry he serves. Industries differ 





greatly in their relation to science. Some 
industries are based throughout on _ highly 
advanced scientific techniques, which they are 
under the need to adapt constantly to new 
scientific discoveries.. Such industries are 
scientific through and through; but they are 
at present the exceptions. At the other extreme 
stand industries which are carried on largely by 
traditional or rule-of-thumb methods, so that 
the scientist forms no part of their regular work- 
ing teams, but at most appears only now and 
then as an adviser or consultant on particular 
problems. Between these extremes stand the 
great majority of industries, using science and 
the scientist in widely varying degrees in their 
every-day affairs, and giving to their scienti- 
fically trained collaborators a status ranging 
from that of advisers to that of full partners in 
a working team of experts in various fields. 
The engineer, regarded as belonging to the 
essential production personnel, more easily gets 
right into the middle of the picture than the 
chemist, or the biologist, though the work of 
the latter may be, in fact, equally indispensable. 
As productive technique advances, industries 
tend to move from the second of the two 
extreme positions nearer to the first ; and this 
involves a changing status for their growing 
scientific personnel, Some industries are fully 
alive to the nature of this change, and to the 
need of bringing the scientific workers right 
into the heart of their policy-making organisa- 
tion; but others lag behind in this respect, 
and thus engender a mood of frustration which 
impairs efficiency. The scientific work carried 
on in industry itself needs senior men with high 
qualities of leadership and a keen capacity 
for original thought. If such men are to be 
attracted into industry in sufficient numbers 
after the war, they must be given, on the 
research side, facilities for carrying on funda- 
mental research on Jines selected by themselves 
and not impressed on them by short-term busi- 
ness considerations. The industrial scientist 
needs to be able to feel himself as standing on a 
real equality not only with his colleagues in 
other positions in industry, but also with his 
academic colleagues who are carrying on funda- 
mental research in universities or elsewhere. 
For this equality the industrial scientist 
requires more freedom as well as, in many cases, 
better payment ; he wants to be allowed to 
publish more freely the results of his work, to 
enjoy the fullest possible freedom of unfettered 
discussion with his scientific colleagures in 
every branch and walk of science ; and to be 
hampered as little as possible by commercial 
requirements of secrecy based on the competi- 
tive and profit-making character of industry. 
He wants more freedom because science cannot 
develop unless it is free and because he stands 
to gain so much from the free criticism of his 
colleagues. In addition, the industrial scientist 
wants, in most cases, better opportunities for 
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his junior and subordinate colleagues ; more] these requirements, and do all that they can 
recognition for them, more chances of improving | to meet them; but there are others, less alive 
their qualifications and the range of their vision|to the real conditions of scientific progress, 
by further study and wider scientific contacts.| which fall short, often from lack of under- 
There are many firms which are fully aware of | standing rather than of set intent. 








-Flail Tanks 
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T may now be disclosed that the British 

Army is using flail tanks, These tanks have 
been in use ever since El Alamein, but the 
details have been kept on the Secret List until 
now. 

The flail tank is used for making paths 
through minefields for other tanks, infantry, or 
vehicles to use. Across the front of the tank ig 
fitted a steel cylinder, to which are attached a 
number of lengths of chain, several feet long. 
As the tank moves forward, the cylinder revolves 
rapidly, and the free ends of all the chains beat 
continuously upon the ground underneath. 








THE FLAIL 
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This beating or “ flailing” sets off any anti- 
personnel mines, as well as anti-tank mines 
that may be buried in the ground, and clears 
a path several feet wide through the minefield 
for the flail tank and for other tanks and troops 
to follow. 

The first use of flail tanks in any numbers was 
at E] Alamein, where they thrashed out paths 
through the minefields held by Rommel’s men 
to stop our advance, 

The tanks then used were called “ Scorpion,” 
after one of Egypt’s best-known “ inhabitants.” 
The ‘Scorpion ’’. was designed *by a South 





African, and a number were made up as @& 
temporary expedient to break through the 
many German minefields from El Alamein to 
Tunis. The “Scorpion ’’ proved very success- 
ful in these battles. It is reported to have 
destroyed at El Alamein 100 per cent. of the 
mines in its path. Even'mines buried 3ft. 
deep did no damage, except to blow away a 
chain flail, replacement of which was a simple 
matter. One tank in this way:in one “run” 





use, which incorporates the best points of the 
three previous types. On the “ Crab ” the flails 
are driven by the tank engine itself, as opposed 
to the method used on the “Scorpion” of 
driving the flails by an independent engine. 

‘*Matilda’’ and “ Valentine” tanks were 
used for the earlier flail tanks; now the 
“Sherman ”’ is the tank chiefly used. 

These tanks played a part in clearing the 
invasion beaches of mines, thus helping in the 
rapid deployment of troops and the saving of 
many lives. They are now being used in the 
general fighting in Normandy. 








Oil from Shale and Coal 


AccorRDING to the American authorities of 
the Bureau of Mines, so far as can be seen, 
starting with coal or lignite as raw material, 
the production of petrol by either coal hydro- 
genation or synthesis from carbon monoxide and 
hydrogen will cost more than from petroleum. 
Estimates run from 13 to 20 cents at the refinery, 
the lower figures applying to large installations. 
Development of the processes may cut these 
costs, but there is no evidence that they will 
ever be as low as the present cost of petrol from 
petroleum. On the other hand, they offer an 
assured domestic supply for oil far into the 
future. Certainly no country with America’s 
vast reserves of coal and apparently limited 
petroleum resources should fail to be ready with 
the processes and technology whenever it 
becomes necessary to use these materials to 
make synthetic liquid fuels. 

From the programme proposed in the 
Synthetic Liquid Fuel Bill, Dr. R. R. Sayers, 
Director of the Bureau of Mines, has summarised 
the results that the people of the United States 
may expect :—(1) Complete designs for building 
plants to convert coal, lignite, oil shale, and 
natural gas to liquid fuel for meeting any 
petroleum shortage that develops; (2) means 
for making petrol and oil from oil shale and 
lignite, which in many sections of the country 
are now unused materials; (3) methods for 
making oil from raw materials known to be 
adequate to meet our demands for over 1000 
years; and(4) means to be independent of all 
foreign countries so far as oil supply is con- 
cerned. The effort required to carry out this 











FLAIL TANK WITH FLAIL ARMS RAISED 


destroyed forty-seven mines without any 
damage being done to the tank or its crew or 
following troops. 

While the battles in North Africa were pro- 
ceeding, experimental work was being con- 
ducted in Britain on various types of tank to 
perfect the flail device, The first type made in 
this country was called the ‘‘ Baron,” which 
was followed later by an improved type called 
“Marquis,” and lastly by the ‘‘ Crab,” now in 





programme is relatively small measured against 
the need of the country for assured supplies of 
liquid fuels, 








A OANADIAN ArrPorT.—A survey has recently 
been started of a site for an airport near Sault Ste. 
Marie, Ontario, to accommodate the aircraft. of 
Trans-Canada Airways. 
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THE FLAIL 

ONE of the pleasures to which engineers 
are looking forward is the release when. the 
war has been won of descriptions of the 
hundred and one ingenious machines and 
devices that have been invented for the dis- 
comfiture of the enemy and the confounding 
of his knavish tricks. They look forward, no 
less, to revelations in detail about the 
weapons that the Germans have used against 
‘the Allies, some of which, even to this day, 
have never been “released,” on the argu- 
ment, rather a specious one perhaps, that we 
must not let the enemy know how much we 
know about his contrivances. Amongst such 
things, the magnetic and acoustic mines 
stand out as examples. Our own people dis- 


covered the principles upon which these 


weapons work and examined the mechanism 
very many months ago, but no specific 
description has been allowed to appear. In 
fact, it might almost be said that we know 
more about the counter-measures devised by 
British scientists than about the weapons to 
which they are opposed. An exception to 
this official reticence is provided by the very 
detailed descriptions of enemy aeroplanes 
which have been published. 

It is almost a heinous crime to mention 
even vaguely some of the inventions which 
have originated under the necessities of war, 
and the public has to be satisfied by the 
assurances of Ministers that they are numer- 
ous, brilliant, and scientific. But no one 
who is in touch with the departments and 
personalities concerned can fail to learn some- 
thing about their nature and to be astounded 


®| by their ingenuity. A good many of them— 


as, for example, those associated with the 


lumped under the general title of Radar— 
have a highly scientific basis ; whilst others— 
amongst which jet propulsion may be 
included—depend chiefly upon the applica- 
tions of mechanical engineering principles and 
practice. A third class has sprung from 
improvisations. The Flail, illustrated on other 
pages of this number, is a case in point. The 
destruction of the land mine has been a 


* | problem for ever so many years. Long before 


the present war it was studied and numerous 
devices for circumventing it were tested. But 
in the end nothing better was found than the 
extremely dangerous method of hand pick- 
ing. At one time tanks were fitted with 
structures which protruded in front, and 
which it was hoped would dislodge or destroy 
mines without wrecking the vehicles. It is 
from this device that the Flail may be 
derived. Its use goes back to the seemingly 
far-off days of El Alamein, when someone 
fitted in front of an armoured vehicle a 
rapidly rotating roller, from which chains 
under centrifugal force stuck out like 
“quills upon the fretful porcupine,” and 
lashed the infested ground. This crude device 
proved very successful, and some day no doubt 
we shall hear how much it contributed to the 
discomfiture of Rommel’s armies and the 
marvellous forward sweep of Montgomery’s 
forces. Since then the crude original 
has been developed into a genuine “weapon 
of war, and has played, and will con- 
tinue to play in suitable conditions, a 
very important réle in the advances of the 
Allies. Its name sprang from its nature and 
its method of action, but is there anyone who 
does not feel that the Flail is, in a figurative 
sense, a title which may be justly applied, 
not only to the machine which thrashed out 
the way for our advance, but to the forces of 
the Allies in their three-fold advance upon the 
enemy ? 

Profoundly thankful as we all are that 
science and technology have achieved such 
vast, but still often unrecorded, replies to the 
inventions and devices of an ingenious and 
resourceful foe, we have to admit, not with 
shame, for no one has succeeded where we 
have failed, but with regret that we cannot 
discover a scientific means of countering 
blows from the air. Against night bombers 
in the bad old days we found nothing better 
than night fighters and ground defences— 
guns and rockets—and at the moment our 





chief arms against the flying bomb are the 


varied applications of radio which are now] ex 


gun and the aeroplane. Yet let it not be 
forgotten that radio-location is helping both, 
and that a new aeroplane gunsight, of which 
no details-have been released, is aiding our 
fighters in their attacks upon the bombs in 
flight. Yet in the long run, it appears that, 
just as attrition of German factories 
reduced the Luftwaffe, so must we now 
look to persistent bombing and persistent 
defence by guns and” aeroplanes to reduce 
the nuisance to insignificant proportions. In 
this case, despite all invention, it seems at the 
moment that hard slogging must be trusted 
to do what science cannot achieve by more 
elegant means. 


The Atlantic Air Route 


ALTHOUGH it is generally conceded that the 
most important of future air routes is likely 
to be that crossing the Atlantic, a startling 
estimate bas recently been published of the 
ceedingly small volume of aircraft con- 
struction that would suffice to maintain that 
service. So low is the estimate—a mere 
handful—that an independent survey is 
timely. This can be made as follows :— 
In pre-war years the annual number of first- 
class passengers crossing the Atlantic by 
steamship in each direction was about 50,000. 
If the whole of that number were in future to 
be carried by air, the aircraft so employed 
would need to provide seats for 100,000 a 
year, or, roughly, 2000 a week, and we learn 
from “ The Air Transport and Civil Aviation 
Year Book for 1943,” that a 120-ton trans. 
ocean air liner should be able to make non- 
stop crossings. from the United States to 
Europe with 100 passengers and their 
luggage, besides carrying some 10 tons of 
mail and other freight. This load would 
appear not unreasonable, since it would make 
the unladen weight a practicable fraction of 
the gross weight, though in any case 120 tons 
is much below the size of many aircraft now 
on the drawing board, so that the carriage of 
100 passengers in one aircraft should be easily 
possible. The air journey will only take some 
twelve hours, so that if each aircraft made 
two return trips each week it could hardly be 
thought to be worked too hard. Indeed, 
12,000 miles a week for each operating air- 
craft, with an equal number in reserve, makes 
but 300,000 miles a year per aircraft in 
service, and that figure has been exceeded 
in the past. In these two return trips each 
week, 400 passengers would be carried ; 
hence, five such aircraft could carry all the 
assumed weekly load of 2000 passengers. 
Assuming an equal number of aircraft in 
reserve and a working life of about five years, 
an output of two a year would be enough to 
maintain the desired fleet of ten. The esti- 
mate so far allows nothing for the aircraft, 
sometimes flying with less than their full 
tally of passengers, so we will, for safety, 
double it, which may be taken to compensate 
for the peak traffic in the summer months. 
Even that only raises the necessary rate of 
replacement to four aircraft a year—less 
than 1000 tons in all—to carry the entire 
pre-war first-class Atlantic passenger list. 
Hence the startlingly low estimate to which 
we referred is supported. According to the 
United States Aircraft Production Board, 
America produces at present 340 military 
aircraft a day, and employs 3,000,000 people 
to do so—that is, twenty-four workers to 





produce one‘aircraft a year. If, for the sake 
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of argument, we assume that the trans- 
ocean liner of this illustration would weigh 

rhaps ten times as much as the average 
military aircraft, it follows that there would 
be needed but a few hundred workers to 
produce one such aircraft a year, or the 
output of a single factory to produce the 
annual necessary replacement for the assumed 
Atlantic service. 

Whether in every year so many as 100,000 
passengers would desire to cross the ocean by 
air and could afford to do so, if they did so 
wish, is another question. For the purpose 
of this discussion we have assumed that they 
would so desire and that they could afford 
to indulge their choice. Some at least of the 
estimates for the cost of air journeys across 
the Atlantic have suggested so low a cost— 
less than £50 for the return trip—that the 
financial obstacle would hardly exist, but 
such forecasts cannot safely be treated as 
firm quotations. If only a fraction of the 
100,000 would, in fact, use the air route, the 
estimate of the numbers of aircraft workers 
necessary to match their needs would be 
correspondingly less. As recently as 1937, 
at the Semi-Centennial Meeting of the Engi- 
neering Institute of Canada, it was suggested 
that but a small fraction, some 2} per cent., 
of the first-class transatlantic passengers 
would actually go by air; in the seven years 
since then we have certainly grown more air- 
minded—no doubt because of the many 
thousands of flights that have since been 
made in. safety across that ocean. Those 
flights have certainly influenced public 
opinion. In fact, Dr. Warner looks to as 
heavy a traffic as 600 per day on the Atlantic 
route. We must, furthermore, consider the 
possibility that freight and mail air traffic 
across the Atlantic will greatly increase. 

There are, of course, other air routes than 
that across the Atlantic, and some will be 
equally closely linked geographically to 
Britain, but even the widest survey of the 
field seems always to lead to the conclusion 
that were the size of the aircraft industry in 
future to be governed entirely by the require- 
ments of civil aviation it would certainly be 
very small. Actually, it will no doubt be 
much larger, since its capacity must be large 
enough to supply the national, or inter- 
national, military forces needed for security 
purposes. How large that requirement will 


‘ prove to be, it is quite impossible now to 


say, since so much depends on the nature of 
the peace settlement, and on the degree to 
which the nations of the earth prove willing 
in post-war years to suppress their rivalries 
and work together for the common good. The 
continuance of such rivalries, though it might 
add to the number of firms building aircraft, 
would certainly not add ultimately either to 
the world’s happiness or to that of this 
country. We must certainly have enough 
aircraft fully to satisfy the civil demand, and 
enough to provide for reasonable world 
security, but many would regard with appre- 
hension any ambition that made this or any 
other country build more. 








Obituary 





DR. R. DOWSON 
WE deeply regret to have to record the 
sudden death, on June 28th, at his home at 
Tranwell Woods, near Morpeth, of Dr. R. 
Dowson, for many years an associate of the 


late Sir Charles Parsons in the development of 
the steam turbine. 

Dr. Dowson was fifty-six years of age and 
was educated at Oundle School. He later 
became an external student at the University 
of London, where he obtained his B.Sc. 
degree. During the college vacation periods 
he joined the staff of C. A. Parsons and Co., 
Ltd., at Heaton, as a student apprentice, and 
on obtaining his degree became attached to 
the turbine design department. In 1942 he 
realised his greatest ambition by obtaining 
the degree of Doctor of Philosophy in the 
Faculty of Engineering from the University 
of London. Dr. Dowson became manager of 
the technical development department in 
1929, and in 1943 was appointed chief 
research engineer. He visited the Continent 
many times in the interests of the company, 
and was able to obtain much valuable infor- 
mation on turbine practice abroad. In 1928 
he toured works in Holland, Germany, and 
Switzerland, and in 1937 visited Poland, 
Austria in 1938, and Germany and Switzer- 
land again in 1939. 

In conjunction with Sir Charles Parsons he 
read a paper at the Second World Power Con- 
ference at Berlin in June, 1930, entitled 





“The Use in Power Stations of Steam Tur- 
bines Having with their Auxiliaries Large 
Overload Capacities.”” This Conference was 
followed by an International Electrotechnical 
Commission meeting, which he attended as 
one of the British delegates, and visited Den- 
mark, Sweden, and Norway. Dr. Dowson 
contributed many valuable papers to tech- 
nical institutions throughout the country 
and articles to the technical Press. His most 
notable works in this connection were his 
article entitled “‘ Development of the Steam 
Turbine,” published in the “ Dictionary of 
Applied Physics,” Vol. I, 1922, and ‘‘ Steam 
Turbines,” in the “ Encyclopedia Britan- 
nica,”’ 14th edition, 1929. He was a member 
of the Institution of Mechanical Engineers 
and the Institution of Civil Engineers. He 
represented C. A. Parsons and Co., Ltd., on 
various committees of the British Electrical 
and Allied Industries Research Association, 
being Chairman of the Condenser Research 
Section, Chairman of the Sub-Committee on 
Ferrous Condenser Tubes, a member of 
the Corrosion Research Sub-Committee, a 
member of the Steam Power Plant Section, 
and a member of the Sub-Committee dealing 
with the “ Properties of Steam.” 








Letters to 


STEEL FIRE-BOXES IN LOCOMOTIVES 


Sir,—The present writer, having observed an 
apparent—albeit oblique—reference to himself 
in a letter (THE ENGINEER, January 21st, 1944) 
of the Tuplin-Parker controversy, feels called 
upon to intervene in one phase of the somewhat 
extended correspondence upon Mr. Bulleid’s 
generally fine 4-6-2 locomotives. The matter 
referred to is that of steel fire-boxes and fire-box 
siphons, upon which both the contestants 
appear to be—like, apparently, many others 
interested in locomotives in Great Britain— 
somewhat hazy. 

Dr. Tuplin suggests that little experience has 
been had of the application of thermic siphons 
to copper fire-boxes—as far as the writer knows, 
none—and he is therefore in agreement with 
Dr. Tuplin in feeling a distaste for putting a 
fireman—why omit the driver when assessing 
the risk, as Mr. Tuplin has done ?—to operate a 
locomotive with the hypothetical copper fire- 
box and (?copper) siphon. Copper for the 
siphon is queried because it is considered 
definitely unsuitable for a siphon in any fire-box 
and a steel siphon definitely unsuitable in a 
copper fire-box for self-evident reasons. 

Regarding steel fire-boxes and their accom- 
panying steel siphons, it is true, as suggested 
by Mr. Parker, that these portions of the 
anatomy of a modern locomotive are, outside 
of Great Britain, generally and successfully used 
in locomotive boilers, the writer himself having 
used steel fire-boxes over twenty-five years 
and steel siphons some ten years, and what 
*courage”’ was required in doing so lay in 
assessing the aptitude or otherwise of his boiler 
staff. Whether this is the courage really 
intended by Mr. Tuplin’s remarks is not known, 
but it may be guessed that .what did require 
courage in England was the refusal to bow to 
the copper fire-box fetish, a fetish which not 
even the present war has succeeded in dethron- 
ing—vide the ‘‘ Austerity ’’ locomotives, designs 
otherwise combining overseas-proved features 
to an unusual extent in a home design. ‘“‘Auste- 
rity ’’ and “ copper fire-boxes ” in wartime—or 
at any other time—certainly appear to many 





locomotive men as incompatible. 





the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 





Very large sums have been invested in 
installing water-softening plants on the railways 
of Great Britain, which installations have 
eliminated the last ditch of the supporters of the 
slogan “‘ Copper fire-boxes are indispensable in 
Great Britain because of the feed water.” Why 
not therefore take advantage of the better 
service, greater reliability, and less cost of 
maintenance obtained from boilers equipped 
with properly designed and maintained steel 
fire-boxes ? Naturally, like most engineering 
practices, steel fire-boxes need to be designed— 
and also maintained—under the control of 
people experienced in their use. 

It is disappointing to read in one of Dr. 
Tuplin’s letters that in Great Britain the life 
of steel fire-boxes is thought to be a short one. 
Upon what evidence is not clear; apparently, 
although the writer believed he had shown 
sufficient to demolish the then-supposed case 
against steel fire-boxes (vide THE ENGINEER, 
June, 1940), a folk-memory of the few abortive 
experiments made in England during the last 
war has still a place in the minds of the present 
generation of locomotive designers. In the 
writer’s letter of 1940 referred to, examples 
were given of comparative mileages for copper 
and steel fire-boxes in which steel fire-boxes, 
operating with oil fuel, had an average life of 
763,296 miles. He has now checked up five of 
his principal classes of locomotives (4-4-4 T, 
2-6-0, and 2-8-0), all of fourteen years’ service, 
operating in varied services, having a total of 
fifty-one boilers, in which the average life of 
the twenty-three fire-boxes until replacement 
has been 685,418 miles each, whilst of the 
twenty-eight steel boxes, twenty have been 
replaced with an average life of 711,807 miles, 
and the remaining eight are still in service, 
having already averaged 714,098 miles each. 
It is usually considered that coal fuel is some- 
what harder on fire-boxes than oil fuel, although 
the amount of heat transmitted through the 
fire-box plates of an oil-burning engine is some- 
what greater, the latter system being capable 
of boosting up the evaporating capacity of a 
boiler by at least 12} per cent., and that conse- 
quently some proportional deduction should be 
made upon the figures just given; even then 
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the mileage of steel fire-boxes can still be taken 
at over 500,000 miles each for coal-burning 
engines. Jt will thus be seen that the supposed 
‘** vulnerability ” of the steel fire-box is a myth 
when it is correctly designed and properly main- 
tained and a reasonably good feed water is used. 

Regarding the relation of steel fire-boxes to 
the fixing of tubes in the fire-box tube plate, 
it may be stated that, providing an adequate 
method of fitting the tube ends in the tube plates 
is employed, that great. bugbear of operating 
staffs, tubes leaking in service and tube work 
at running sheds—consuming otherwise service- 
able time of locomotives and considerable 
amounts of money—can be done away with. 
Proof that this is so is known to overseas mecha- 
nical engineers who have adopted adequate 
methods of fixing tubes in steel fire-boxes, and 
here are given, as an instance, particulars of 
the Central Uruguay experience with steel 
tubes in steel fire-boxes over the past eight years. 
During this period over 24 million engine miles 
have been made with steel fire-boxes upon an 
increasing number of locomotives so equipped 
—now comprising 107—these steel fire-boxes 
having steel tubes fixed by a system of “ pros- 
sering,”’ beading, and electric arc ‘ sealing.” 
Tubes, of course, includes the large superheater 
flue tubes. During these eight years not a single 
case of a tube leaking in a tube plate on any of 
these engines has occurred, and the. engines 
work over a “‘switchback”’ line. It would be 
interesting if figures could be given of the 
incidence of tube leakages in the tube plates 
on British home railways. - 

Regarding the effect of steel fire-boxes upon 
the water-leg stays, the writer has no recent 
data on the incidence of stay breakage with 
copper fire-boxes, but the following figures show 
the average stay breakages over a period of six 
years upon two sets of a dozen engines each, 
both having steel fire-boxes and working upon 
comparable services and with the same varieties 
of feed water, differing, however, in that whereas 
group “A” are Belpaire pattern fire-boxes 
originally designed for copper inside boxes and 
subsequently fitted with steel fire-boxes—pro- 
portioned upon good practice, but forcibly 
conforming close to the original copper fire-box 
—whilst group ‘‘ B ’’ have round-topped, curved 
crown, radial-stayed fire-boxes, specially de- 
signed for steel fire-boxes. Both groups have 
covered approximately 4 million miles, running 
each during the period taken and whilst the 
former group averages 3856 miles per broken 
stay, the second group has run at the rate of 
10,937 miles per broken stay (7.e., fourteen stays 
between general repairs at 150,000 miles apart). 
It would be of interest if this could be com- 
pared with the incidence of stay breakages on 
the English railways, it being logical to suppose 
that with the greater ductility of copper fire- 
boxes and copper stays the stay breakage on 
British railways would be very much less than 
either of the foregoing figures. 

In one letter Mr. Parker mentions the advar- 
tage claimed for the siphon in stimulating the 
boiler circulation—which experience proves 
without shadow of doubt it does do—and he 
then refers to Drummond’s fire-box (trans- 
versal) water-tubes having the merit of accele- 
rating the circulation in the water legs, Recent 
tests by the writer (intended to be mentioned 
later in another place) indicate that the thermic 
siphon of usual construction does little to 
increase the circulation in the side water legs. 

Practical results over periods of years, not 
just test periods of a year or two, prove that 
in cases where both copper fire-boxes and steel 
fire-boxes in locomotives of generally similar 
construction are upon the same services, the 
steel fire-box invariably gives the best result. 
That is, merely as a fire-box, but when the 
advantagé of the very adequate application of 
tubes possible with such fire-boxes is added, the 
combined superiority of steel fire-boxes and 


steel tubes becomes outstanding. It has been 
shown above that steel fire-boxes, even of older 
design than those which are now considered 
modern practice, attain a life reasonably 
equivalent to that of copper fire-boxes, It is 
not overlooked that a copper fire-box can be 
successfully used in cases where the feed waters 
are apt to cause trouble with steel fire-boxes, 
but, as before mentioned, now that so much 
capital has been expended in improving the 
feed-water situation on British railways, the 
continued usage of copper fire-boxes under such 
conditions can only be considered an anachron- 
ism. ; 

The writer has to apologise in the handling 
of the foregoing points for referring to instances 
and comparisons under his own control, but 
by the nature of the case that was unavoidable, 
and he trusts that the lapse will be excused 
because of the importance of the matter at 
issue. P. C, DEwHuRsT. 

Montevideo, May, 1944. 





THE WOMAN PROFESSIONAL ENGINEER 


Sir,—-It probably came as a shock to many 
of the older members of the Institution of Mecha- 
nical Engineers, when they opened the current 
Journal, to see the portrait of a woman and to 
read that she was now a full member of the 
Institution. Many of us merely murmur 
tempora mutantur, and are prepared to leave 
it at that, but others prefer to give the matter 
studied consideration and to raise the definite 
issue as to whether they would like their women- 
folk to take up engineering as a profession, or, 
in other words, whether it is a vocation that is 
really suitable for women, 

By enginéering in this context I mean the 
professional aspect, for it is appreciated that for 
many years much work that is actively asso- 
ciated with engineering has been successfully 
performed by women. Even prior to the Great 
War there were female tracers and clerks in 
many engineering offices, but it was probably 
the urgent necessity for the dilution of labour 
that led to the employment of women and girls 
in the workshop proper, where they soon proved 
their worth. Here, however, it was a matter of 
repetition work which necessitated no acquired 
skill, but rather a capacity for doing the same 
job day in, day out, without change, and here 
undoubtedly in most cases the girl proved 
superior to the lad. Another fact emerged 
during the same war, and that was that the 
female supervisor was far more successful 
than the man when dealing with female staff ; 
good looks and “‘ sex appeal ”’ left her indifferent, 
her only concern being to secure maximum pro- 
duction and to ensure an impartiality of treat- 
ment. 

Now, for an “‘efficient supervisor, manual skill 
is not so necessary as a good knowledge of 
human nature,” but that same manual skill 
becomes more important when one is consider- 
ing the professional engineer, not because of 
the actual utilisation of that skill so much as 
because of the evidence it affords of having 


served a recognised apprenticeship, one of the 


normal conditions of membership of the Insti- 
tution. If in later days she is to occupy an 
executive post, it is absolutely essential that 
@ woman, like a man; should have worked with 
people of the class that she may then direct. 
On the academic side of the question there is 
no reason to doubt that a woman can qualify 
as readily as can a man; she has proved her 
ability for technical attainments in other 
spheres, notably the medical, but it is the rough 
and tumble of the average British workshop 
that gives us “furiously to think” and to 
wonder if we should like our daughters, brought 
up under sheltered home conditions, to experi- 
ence those that were ours when we passed 
through the shéps, 





It is useless to argue that women are engaged 





nowadays on many occupations that would have 
been deemed most unsuitable years ago, for at 
the present time the whole world is topsy-turvy, 
and one ought to take the long view and jook 
ahead to days when matters can be adjusted to 
@ more rational basis. Is it fair to expect g 
young girl fresh from school to become an 
apprentice in a factory in days of peace ? What 
will be the result on ‘her of the long hours of 
standing and of physical exertion ? These are 
some of the questions that have to be faced 
and answered. 

Furthermore, there is no gainsaying the fact 
that an engineering career subsequent to 
apprenticeship is an exacting one; life js 
arduous and the uphill struggle is intense, 
While the women who aspire to this career 
remain few in numbers, they can expect a 
measure of consideration that is not extended 
to their male colleagues, but as time goes on 
this preference will automatically disappear, 
all differences will be eliminated, and all 
applicants for appointment will be judged solely 
on their past record, attainments, and genera] 
suitability for the post, with the thought of sex 
left out of the question entirely. 

On the whole, it seems unlikely that the 
career of professional engineer will prove a very 
attractive one for the average woman. She 
who, for lack of a better expression, is called 
the womanly woman, is more likely to find con. 
genial occupation in other spheres of activity, 
in many of which she has excelled already, 
while a strictly limited number will face up to 
the hardships, “the whips and scorns of time, 
the insolence of office,” and the many dis. 
appointments with which the life of the true 
engineer is beset. 

Perhaps it is well for some of us mere males 
that there are these handicaps to our profession, 
or we might have to recall in a practical way 
the words of the immediate Past-President of 
the “‘ Mechanicals,’’ and “‘ remember the past 
and lock to the future,’’ and see ourselves adopt- 
ing the profession of domestic science and main- 
taining the home ! SENEX ANTIQUUS. 

June 28th. 





LOCOMOTIVES ON THE RHODESIA 


RAILWAYS 


Sir,—In your issue of June 9th under the 
above heading your South African correspond. 
ent gives some interesting particulars regard- 
ing certain improvements, including the fitting 
of a larger boiler, which have. been carried out 
by Major M. P. Sells, C.B.E., chief mechanical 
engineer of the Rhodesia Railways, on what is 
known as their ‘‘ 12th Class ’ locomotives. The 
modified type (‘‘12A”’) is thereby given an 
appreciable and valuable increment in power 
over the “‘ 12th,” particularly for these times. 
One might imagine that the chief mechanical 
engineer has been encouraged to carry out these 
modifications due to having new “ 11th ”’ class 
boilers on hand, and also as a war expedient, 
to augment his engine power. 

I am prompted to take up your valuable space 
because of the citation of the “14th” class 
(‘‘ Garratt’) for comparison, as I think the 
data as presented require some elucidation. 

While it is gratifying to know that the 
“124A” can handle the “ Garratt ” load, this 
is really put the wrong way round, as it is 
equally gratifying, and perhaps of more tech- 
nical interest, to learn that the ‘ 14th” class 
‘Garratt’ can work “12A” loads to mail 
and mixed timings. 

The point is that the engines cempared, viz., 
the “12th” and ‘14th,”’ were designed for 
very different service conditions, and to widely 
differing factors, and therefore to compare the 
two is rather meaningless, and would not, | 
should imagine, be endorsed by the chief 
mechanical engineer, The following new facts 





will make this clear. The “12th” class is a 
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4-8-2 tender engine, with 4ft. 3in. coupled 
wheels, and was designed for 60 Ib. rail and 
for gradients averaging |-in 80, with a maximum 
axle load of 13 tons. The sharpest curvature 
is 528ft. radius, but the majority are 990ft. or 
easier. 

The “14th” class ‘‘ Garratt”? engine was 
designed for one of the severest sections of rail- 
way now existing on the African continent, 
namely, that between Vila-Machado and Umtali, 
a distance of 143 miles, located on the Beira and 
Bulawayo main line. This line rises from Vila- 
Machado, 185ft. above sea level, to Umtali, 
3552ft. The ruling gradient is 1 in 50 uncom- 
pensated, with 5 chains reverse curves, which 
at 0:04 per cent. per degree of curvature works 
out at 1 in 37. Qn parts of the line the curva- 
ture is practically continuous, the sharpest 
having a radius of 330ft. Between Amatongas 
(mile 97 ex Beira) and Maforga (mile 107), the 
timing is 48 min. for a goods train of 455 tons 
(12 m.p.h.), while from Macequese (mile 182) 
to Umtali (mile 2034) the rise is over 1100ft. 
by practically continuous maximum gradient, 
the average speed being 9-5 m.p.h. The actual 
“all-out” steaming time for this section is 
1 h. 40 min. 

For this work a 4ft. driving wheel was 
selected, the engine unit systems being restricted 
to six-coupled, thus giving a rigid wheel base 
of 8ft. 9in. To obtain the greatest possible 
power & maximum axle load of 13} tons was 
permitted, and to keep the total weight of the 
engine to a minimum, the wheel arrangement 
was made 2-6-2 -+ 2-6-2. 

The maximum size of boiler was arranged for 
within these severe limiting factors, and during 
the fifteen years since this class was introduced 
highly satisfactory results have been obtained. 
The section is entirely worked by this class, 
and the boiler has proved ample for the heavy 
“slogging” duty and for the economic speed 
of this section, viz., 7 to 12 m.p.h. Incidentally, 
it may be said that the engines have averaged 
3500 to 4000 miles per month for some years, 
and that their introduction has revolutionised 
operating on this difficult bottle-neck, The 
duty performed by the “12” and “12A” 
is very different, goods trains averaging about 
20 m.p.h, and passenger trains 30 to 35 m.p.h., 
or three times the average speed for which the 
“14th” was designed. 

The “ 14th ” has doubtless been brought into 
the picture due to three or four having been 
transferred to the Bulawayo district to help 
out, and so the ‘12 A’”’ has automatically been 
related to it. The “12A” (running on 80 Ib. 
rail) is prohibited from running on the Vila- 
Machado section; it is therefore hardly right 
to say that the “12A” has a steam-raising 
capacity ‘“‘much superior” to the “ 14th,” 
which was built to the restricted limits of the 
Vila-Machado section and which can “at a 
push ” do ‘‘ 12th” class work. 

W. Cyrm WI-iraMs. 

July 4th, 


DIESEL ENGINES 


Srr,—In your current issue there is an article 
by Mr. A. K. Bruce dealing with the develop- 
ment of the oil engine, and inveighing against 
the use of the word “ diesel ” to describe the oil 
engine. Truthful though Mr. Bruce’s article is 
and absurd though the use of the word “ diesel ” 
as a generic title for the present form of engine 
may be, I submit that it is quite hopeless now 
to continue to fight against it. For in actual 
fact the word seems to have come into use, like 
many other words in the development of living 
languages, purely because it is convenient. It 
is just a little simpler to say “a diesel” than 
“an oil engine.” As an adjective, the conveni- 
ence ig more marked. While “a diesel ship ” is 
concise, descriptive, and euphonious, “an oil- 


’ 


engined ship” is horrid, and “an oil ship” 
ambiguous. 

The word, I suggest, despite all historical 
objections, shows every sign of becoming part 
of the English language. Those of us, and the 
writer is among them, who regard its use as 
unduly honouring a German engineer, can 
perhaps take comfort in the realisation that to 
many, particularly younger users, it has no 
more relation to an historical personage than, 
say, the word “sandwich ” has with the noble 
lord supposed, probably equally erroneously, to 
have invented that useful article of diet, The 
word diesel is now used without a capital letter 
and without inverted commas, as just another 
descriptive engineering word. Within a few 
more decades its derivation from the name of a 
German engineer will have been forgotten. by all 
save a few antiquaries, and the compilers of 
dictionaries of the English language, its incon- 
sistences, and oddities. B. WEsTon. 

Richmond, July 3rd. 





ALUMINIUM ROLLING 


Sir,—In your recent article by Commander 
H. F. James, on “Current Aluminium Alloy 
Rolling Practice,” there are certain inaccuracies 
in the description of up-to-date equipment 
which mar an otherwise informative article. I 
feel it is only fair to your readers and to your 
contributor that these should be pointed out. 
At the same time, a few criticisms of his hypo- 
thetical production schedule will probably be of 
interest. 

The age-old metallurgical problem of supply- 
ing ingots of sufficient weight to give the large 
coils required for a modern wide strip mill is 
adequately covered by your contributor’s 
description of modern casting techniques in 
the aluminium industry, The problem involved 
in casting these big ingots cannot, unfortunately, 
be obviated through using extruded blooms 
whose metallurgical advantages are admitted 
by the simple expedient of ‘‘ broadside ”’ rolling 
these blooms to produce slabs for strip rolling 
36in. wide material. The reason is fairly 
obvious. The width and thickness of the blooms 
would be limited by the container size of the 
extrusion press and the length of the blooms by 
the width of the rolls of the ‘“‘ broadside ” mill. 
Assuming extruded blooms are available, with 
@ cross-sectioned area of 80 square inches and 
are cross rolled on a “ broadside” mill with 
84in. long rolls, the maximum ingot weight 
available for subsequent hot rolling would thus 
be about 5601b. This weight would render the 
economics of cold rolling on a three-stand 
tandem mill 36in. wide coils an extremely 
doubtful proposition. Practically the whole 
length of the, coil would be taken up by thread- 
ing, accelerating and decelerating the mill. The, 
resulting proportion of on-gauge to off-gauge 
would be prohibitive. 

Whilst discussing a four-high “‘ broadside ” 
mill it is well to point out that a ratio of four to 
one between the back-up rolls and the work rolls 
is far too great for practical purposes and would 
result in work rolls of inadequate section to 
resist lateral deflection. Furthermore, it is 
usual practice in the case of ‘ breaking down ” 
or “‘getting-down”’ mills to have this ratio 
approaching two to one. The object of this is to 
provide larger work rolls than is perhaps theo- 
retically ideal, from the deflection point of 
view, to ensure that they bite on the relatively 
thick material met with in these operations. 

Commander James can hardly justify the 
suggestion that a three-stand tandem train is 
‘** of course, reversible.”” A certain number of 
reversible two-stand tandem mills have, I 
believe, been installed for stee] and non-ferrous 
strip rolling, but have met with only moderate 
success. Their failure is probably due to the 
excessive amount of end scrap and off-gauge 





material which is produced on this type of mill. 


In steel practice where the three-mill stands will 
not achieve the necessary reduction in gauge, it 
is usual to add a further two, three, or four stands 
making five, six, or seven-stand tandem mills. 
With strong aluminium alloys, however, the 
full available ductility of the annealed material 
can generally be absorbed in two or three 
stands before reannealing becomes necessary. 

From the electrical and mechanical point of 
view a three-stand reversing tandem mill 
presents a problem the mill designer would not 
relish. In modern three-stand practice, in order 
to keep the acceleration and deceleration 
characteristics of the three-mill motors the same 
over the full-speed range, they are run at 
approximately the same speed. The successive 
speeding-up of the second and third stands is 
achieved by having their gear-box ratios 
successively decreased in relation to the gear-box 
ratio of the first mill. On reversing a three- 
stand tandem mill, however, it is the original 
slowest mill that has now to run at the fastest 
speed. For such a mill alteration to the gear- 
box ratios is not permissible, and each motor 
would have to run at a speed proportional to 
the strip speed. To provide a reversing three- 
stand tandem mill, the electrical designer there- 
fore would have to face the problem of designing 
three motors, each with the same straight line 
acceleration curve over a speed range of prob- 
ably three to one. This is in addition to the 
almost overwhelming complications already 
necessary to achieve the control the rolling mill 
operator’s demand. 

In his concluding remarks Commander 
James’ suggestion that final inspection for 
visible defects could be undertaken on a high- 
speed strip mil] is probably a production man’s 
dream, but an inspector’s nightmare. 

Four-Hian. 

July Ist. 





INDUSTRY AND EMPLOYMENT 


Srr,—I agree with Mr. Watson that there is 
confused thinking about industry and employ- 
ment, but am doubtful whether he throws much 
light on the problems involved. So miuch 
depends on how one defines words like ‘‘ capital- 
ism ” and “ individualism.” There was a time 
when capitalism was a system of free enterprise, 
mainly operated by individual owners of capital, 
who were also managers of the capital they 
owned. Such men were usually in close personal 
contact with the men they employed, and had a 
practical acquaintance with industrial processes 
and human nature. This phase of capitalism 
was responsible for many evils, but it also 
brought unprecedented material benefits to 
mankind, It was during the period when these 
features of capitalism predominated that every 
type of prime mover in use to-day was invented. 
And during this period profit-making and 
increased production went hand in hand. 

This was possible so long as world markets 
were more than capable of absorbing the 
increased production ; that is, so long as capital 
was scarce relative to opportunities for further 
profitable investment. But as capital increased, 
as foreign competition for markets became 
intensified, and opportunities for applying 
capital to the development of hitherto un- 
exploited territories became fewer, whilst, in 
addition, the rate of population increase slowed 
down, it became evident that capital assets 
yield a profit not because they are productive, 
but because they are scarce, (If they were as 
plentiful as air, they would yield no profit at 
all.) The result of the changes indicated above 
was @ decline in the rate of profit. As industry 
develops and becomes more prosperous, pro- 
duction for profit tends to become more diffi- 
cult, not technically, but economically. It is 
this fact which from the last quarter of the 
nineteenth century onward has increasingly 





fostered the formation of large-scale combina- 





14 ° 


THE ENGINEER 





JULY 7, 1944 








tions, cartels, monopolies, &c., or, in other 
words, extensiye socialisation of the processes 
of production—first to effect economies, and 
next to maintain prices and profits by restric- 
tion of output; that is, the creation of an 
artificial scarcity. Concurrently there has taken 
place a great increase in high-pressure salesman- 
ship, hire purchase, advertisement, and other 
devices by which firms try to create effective 
demand for their products. 

To effect economies would be excellent if the 
community as a whole reaped the benefit. As 
it is, the benefit largely goes to a limited number 
of absentee owners of. the means of production— 
shareholders like myself, for example. Mean- 
while, the restriction of output, combined with 
greatly increased technological efficiency, has a 
deplorable effect on employment, and therefore 
upon the standard of living for the masses. 

If I were an individualist, in addition to 
being a recipient of dividends which I have done 
nothing to earn, I should probably try to justify 
this state of affairs. As a Socialist, I not only 
cannot justify it, but I also think that such an 
economic system is bound to collapse if not 
subjected to further change. Briefly, I think 
that to enable industrial practice to keep pace 
with scientific knowledge and _ technological 
progress, the socialisation of production already 
effected by capitalism must be carried to its 
logical conclusion. That is, the means as well 
as the processes of production will have to be 
socialised. This will permit comprehensive 
planning for full production, not for the private 
profit of the few, but for the wellbeing of the 
community as a whole. That is the outstanding 
feature of the Russian economic system, and, 
despite pioneer mistakes made and difficulties 
encountered, it seems to work remarkably well. 

May I add that my views are not based on 
hostility to capitalism, which has served me 
reasonably well, but upon a desire to see 
industry organised on scientific lines. 

Hua P. Vowtes. 

Stonehouse, Gloucester, July 4th. 








Sixty Years Ago 





GOVERNMENT ENGINEERS 


IN a leading article in our issue of July 11th, 
1884, we commented caustically cn the incom- 
petence of engineers in the service of the 
Government. Their incompetence, we said, 
was not necessarily their own fault. It was 
frequently the result of the operation of a defec- 
tive system which pervaded every Government 
Department which had to do with constructive 
engineering in any shape or form. Its origin 
dated very far back. The spirit which opposed 
the introduction of steam power into the Navy 
still lingered on in many Government offices. 
We quoted the case of a Government engineer 
who, shaking himself free from the fetters 
which bound him, carried on the business of his 
Department in his own way with great skill and 
success. Those in authority over him, hearing 
that he was not working in the old routine 
groove, reprimanded him, and told him that 
the work must be done as it always had been 
done. The doing of the work, he was told, was 
of secondary consideration. To follow preeedent 
was the first point to be attended to. Routine 
carried out in the most ridiculous fashion was, 
we said, a blight on the Government engineer. 
The Marine Department of the Board of Trade 
provided many examples of the automatic 
manner in which work was performed without 
elasticity of practice or action. If the Board’s 
rules for marine boilers were applied to loco- 
motives, it was doubtful whether a speed of 
30 miles an hour could ever be exceeded. Fire- 
boxes an inch thick would be demanded, and 
boilers which day after day for years had been 
working at 140 lb. would not be passed by a 


.Government inspector for 60 lb. That Govern- 
ment engineers wére capable of better things 
when they succeeded in shaking off the shackles 





of routine was shown by the officers of the 
Board’s Railway Department. They were not 
faultless, but there was very much that was 
praiseworthy in their mode of investigating 
railway accidents and of inspecting lines. In 
one Government service the engineers had 
succeeded in setting official red tape at defiance, 
with the happiest results. We were referring to 
the Post Office and Telegraph Departments, the 
engineers of which were, we said, among the 
ablest of the day. 








The Tower Bridge Jubilee 





Fripay last week, June 30th, marked the 
jubilee of the opening of the Tower Bridge by 
the Prince of Wales on behalf of Queen Victoria. 
On July 9th, 1894, it was formally taken over 
by the Corporation of London. A full account 
of this remarkable bridge will be found in THE 
ENGINEER of December 15th, 1893. In that 
article, by Mr. J. E. Tuit, alternative designs 
were described, and details were given of the 
site, foundations, structural, and masonry work, 
and the hydraulic machinery for lifting the 
opening spans. The bridge, we may recall, was 
at the time the largest bascule bridge in the 
world. Its design was an achievement of the 
late Sir John Wolfe Barry, and the contractors 
for the steel structural work (Sir William Arrol 
and Co., Ltd.) and the hydraulic machinery 
(Sir W. G. Armstrong, Mitchell and Co., Ltd.) 
also claim a share in the undoubted success of 
the bridge. Its construction was begun with 
the piers and abutments in March, 1886, and 
the finishing touches, such as the paving and 
lighting, were completed in May, 1892. The 
cost of the bridge, according to the first esti- 
mate, was to be about £750,000, but as the 
work proceeded it became necessary to ask 
parliamentary sanction for doubling the cost, 
and the final cost was about £1,184,000. The 
waterway is 200ft., and the lifting halves of 
the centre span have each a length of 115ft. 
At each end of the central span connecting with 
the shores is a suspension span carried by a 
special arrangement of suspension linking, 
which serves to stiffen the structure. A feature 
of the design is the encasing of the steel towers 
in masonry in such a way that it is hard to 
believe that they are not wholly built of stone. 
Above the lifting span is a high-level footway, 
which is served by lifts. It is of interest to 
record that in the fifty years of service the 
bascules of the bridge have been lifted more than 
292,366 times. No change has been made in 
the design of the hydraulic machinery for lifting 
the bridge, except that the Crosthwaite furnaces 
of the Lancashire boilers were adapted for 
burning coke some fifteen yearsago. The bridge 
and its machinery rooms are still lighted by gas, 
but electricity has been introduced into the 
engineering workshops attached to the bridge. 
One difficulty in applying electric light and 
power is the varying voltages of the supply at 
the north and south ends of the bridge. 








American Engineering News 


American Coal Research 

In a report on its research work in coal 
mining, the United States Bureau of Mines 
states that multiple-shift mechanical mining 
should result in greater recovery from a given 
area; that is, in conservation of the coal 
resources. Roof conditions cause less trouble 
where the extraction or recovery is accelerated, 
the coal being removed before the full effects of 
roof action become operative. On the other 
hand, the hazards due to accumulation of 
dust and increased bleeding of gas into working 
places will. become more serious and mines 
classed as non-gaseous with slow advance under 
hand-loading methods may produce gas in 
dangerous quantities when the advance is made 
rapid by mechanised operations. With increased 
thickness of the coal bed, the rated capacity of 
loading machines will be rapidly approached, 
since larger tonnages from the bed will result 


in fewer changes of working place and more 
time for loading. Flameproof oil-engine loco. 
motives have been developed and can be used 
safely in mines. Their safety in operation 
depends upon elimination of health hazards due 
to exhaust gases, elimination of explosion 
hazards, and elimination of fire hazards jn 
handling combustible liquids underground, 
Locomotives of this class have been tested 
by operating them in a testing chamber 
filled with inflammable gas. Tests of liquid 
oxygen explosives indicate that while 
immunity from, hazards of ignition may be 
conferred by fire-retardant treatment, they 
have still the potentialities common to all high 
explosives. Other studies relate to reducing 
the hazards due to toxio gases produced by the 
detonation of explosives in underground blast- 
ing. As to ventilation, it is recommended that 
the quantity of air reaching the face of each 
working place should be at least 200 cubic feet 
per man per minute. The heating values of 
lignite and sub-bituminous coal may be 
increased by drying the coal with high-pressure 
steam. 


Charges for Treating Wastes 


Many of the American cities which 
make rental charges for the use of sewers, in 
order to cover the costs of sewer maintenance 
and of sewage treatment, have to deal with the 
troublesome condition of large volumes of 
industrial wastes which require special treat- 
ment differing from that required by ordinary 
sewage. The usual basis of the rental charges 
is the volume of water used, but with concen- 
trated wastes delivered to the sewers such a 
charge does not provide an adequate share of the 
cost of treatment. A remedy for this is a special 
rate based on both the volume and the strength 
of the particular waste. A charge system to 
meet this condition has been devised at the city 
of Buffalo, following a survey of 428 industrial 
establishments’ which were classed under 
twenty-seven heads, seventeen of which pro- 
duced insanitary wastes. These last, numbering 
234, included meat packers, rubber products, 
rendering establishments, breweries, tanneries, 
laundries, dairies and creameries, and a variety 
of chemical and metal industries. Studies of 
these 234 wastes were made as to their character 
and excess concentration. Costs of treatment 
were classified as to overhead, pumping, treat- 
ment (by sedimentation, chlorination, and 
sludge disposal), and maintenance and repair of 
the treatment plant. The principal items of cost 
of treatment were the chlorine and the chemicals 
and power involved in the disposal of solids. 
On this basis a formula was developed, covering 
the chlorine demand and the suspended solids 
content of each particular waste that was of 
sufficient quantity to require excess treatment. 
As to costs caused by discharge of grease into 
the sewers, there appears to be no direct way of 
charging, except on the basis of charging the 
cost of cleaning the sewers when clogged by 
grease discharged by an individual concern. 








MACHINING oF WRovuGHT ALUMINIUM ALLOYS.— 
The Wrought Light Alloys Development Associa- 
tion has just issued the seventh of a series of 
Information Bulletins dealing with the properties 
and working of aluminium alloys. The advice and 
experience, both of machining experts in the air- 
craft industry and of the manufacturers of special 
machine tools, were sought and obtained throughout 
the writing of the Bulletin, so that the practical 
aspects of machining have not been sacrificed to 
purely theoretical discussion. The general principles 
of tool design for use on the light alloys are shown 
to be the grinding of large top and side rake angles, 
and the keeping of the cutting edges sharp and free 
from burrs, and the surfaces of the tool free from 
grinding marks and scratches before beginning 
machining. Following a discussion on the machin- 
ing properties of the aluminium alloys, an account 
is given of the cutting materials used—plain carbon 
and high-speed tool steels, carbide-tipped tools, 
and diamond cutting tools. Cutting compounds 
and lubricants are then discussed, and tool shapes 
and operations dealt with in detail. The Bulletin 
concludes with a discussion of the distortion of 
machined components and a bibliography on 
machining with special reference to the aluminium 





alloys. 
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High-Strength Aluminium-Magnesium 
Alloy Castings 


By COMMANDER H. F. JAMES, R.N. 


JHE characteristic mechanical properties 
of aluminium sand casting alloys have 
restricted their field of application to lightly 
stressed components. Where appreciable 
stresses are encountered it is usual to employ 
wrought components produced as forgings 
or fabricated from rolled or extruded bar or 
sheet. During the past few years, however, 
the necessity for conserving forging and die 
sinking capacity, as well as skilled labour and 
machine tool production, has resulted in con- 
siderable attention being drawn to the 10 per 
cent. magnesium-aluminium alloy, to which 
D.T.D. Specification No. 300 relates. This 
alloy, which consists of relatively high-purity 
aluminium alloyed with 10 per cent. mag- 
nesium, has the following specified minimum 
properties obtained from a standard sand-cast 
test bar :-— 
Bt heya ipreemtlig 
Elongation on 2in. 

This combination of tensile strength and 
ductility was sufficiently outstanding, particu- 
larly for unchilled sand castings, to encourage 
designers to embody components produced 
from it in their aircraft. By doing so they 
were able to avoid the expenditure and delays 
associated with die sinking and, in addition, 
were able to take advantage of the flexibility 
of shape and form offered when casting in 
sand moulds. At first there were many dis- 
appointments, chiefly through failure on the 
part of the founders to appreciate the degree 
of control over the minutie of technique 
necessary for the successful production of 
castings in this somewhat sensitive alloy. 

Once the guiding principles are understood 
there is no reason why an experienced founder 
of good-quality. light metal castings should 
not obtain satisfactory castings in this alloy. 
In the first place, it is essential that the alloy 
used should be free from impurities beyond 
those occurring in virgin aluminium of at 
least 99-7 per cent. purity. Only mag- 
nesium is added. No secondary metal or 
process scrap should be added to the melt. 
For the actual melting an electric resistance 
furnace having a graphite crucible is the 
most satisfactory, although, provided reason- 
able care is taken, an oil-fired crucible furnace 
can be used. In order to avoid the necessity 
of ladling the metal it .is desirable that lip 
axis tilting furnaces should be used and the 
moulds brought to within easy reach of the 
furnace on conveyors or platform trucks. 
The moulds can then be fed directly from the 
melting crucible. If for any reason it is 
essential to employ a ladle, particular care 
must be taken to avoid delay or agitation 
when transfer:ing the metal. 

The optimum casting temperature varies 
slightly in accordance with the weight and 
displacement of metal in the castings being 
produced, but normally the temperature of 
the metal as it enters the moulds should be 
675 deg. Cent., with a safe margin of plus or 
minus 10 deg. Cent. Excessive fluxing is to 
be avoided, as with other aluminium alloys, 
but the employment of a covering flux is 
recommended. Preparation of the moulding 
sand requires continual control. The rela- 
tively high magnesium content of the alloy 
necessitates the close regulation of moisture 
content in order to prevent the occurrence of 
intercrystalline oxidation. - In addition, it is 
recommended that an inhibitor be employed. 


11 tons per square inch 
16 tons per square inch 
7 per cent. 





For this purpose an addition of 6 to 8 per cent. 
by weight of boric acid is suitable. A suit- 
able moulding sand is obtained by adding 
about 75 per cent. by weight of synthetic 
quartz sand, or sea sand having a somewhat 
similar sieve analysis, to normal Mansfield 
sand. Typical sieve analyses are as follows : 


Mansfield Quartz 
sand. sand, 
Percentage retained on: 
60 meshes perinch... ... ... 3 ... ... 17 
70 meshes perinch... ...... 17 ... ... 58 
140 meshes per inch... SO...... ... BE 
270 meshes perinch... ... ... ll . os 


The clay content of the Mansfield sand 
would be below 10 per cent. Although the 
Mansfield sand is naturally bonded, the 
addition of the other sand necessitates the 
employment of a synthetic bond. e quan- 
tity of bond added should be 5 per cent. by 
weight of the quartz or sea sand used. A 
very satisfactory synthetic bond is bentonite. 
The sands, boric acid, and bentonite should 
be lightly milled together for about fifteen 
minutes. The correct moisture content 
would be 5 to 7 per cent. The latter figure 
should not be exceeded. A gas permeability 
in the range of 50 to 70 is required and would 
be obtained with the mix described above. 

Normal aluminium moulding and core- 
making practice may be followed. Ramming 
should be as light as possible. Means should 
be provided to permit of the moulds being 
tilted through a maximum of about 45 deg. 
during pouring. As stated earlier, the best 
practice is to pour directly from the melting 
crucible into the down gate of the mould. 


The castings should be poured from the 
bottom and the mould tilted when pouring 
commences, gradually being brought to a 
horizontal position as it fills. In order to 
avoid turbulence and prevent dross passing 
into the mould, the down gate is led to a blind 
riser which feeds the mould through a number 
of small gates according to the size and weight 
of the casting. 

The next point requiring particular con- 
sideration is that this alloy is extremely 
** hot short.” The moulds, therefore, should 
not be subjected to shock or the castings dis- 
turbed for about two hours after pouring. 
They can then be stripped and allowed to 
cool to something approaching room tempera- 
ture before fettling. Heat treatment practice 
for this alloy is standardised and consists of 
a solution treatment for fifteen to twenty 
hours at 430 deg. Cent., followed by a quench 
in light mineral oil maintained at a tempera- 
ture of approximately 150 deg. Cent. The 
castings are allowed to remain in the oil for 
one hour. 

In these notes it has not been thought 
necessary to describe the precautions to be 
taken in all aluminium foundries, but only to 
mention the chief points to be kept in mind 
when making castings to D.T.D. Specification 
No. 300. It is assumed, for example, that the 
castings will be designed so that rapid 
changes of section or deep recesses are avoided 
and that close control is maintained over 
furnace temperatures. Temperature recorders 
should be installed and in no circumstances 
should the furnace temperatures be per- 
mitted to exceed 730 deg. Cent. Gating and 
venting of the moulds must be suitable. 
Similarly, the usual close control is necessary 
during heat treatment or the castings will 
not reach the required strength and ductility. 
If closely controlled and standardised practice 
is rigidly enforced a steady rate of satisfactory 
production is obtainable as readily as in the 





case of the less sensitive alloys. 








North of Scotland Hydro-Electric Schemes 





T the end of last week the North of Scotland 

Hydro-Electric Board issued the first of its 
schemes for the development of water power. 
In this scheme Loch Sloy, Loch Morar, and 
Lochalsh are to be the centres of activity. A 
total outlay of £4,600,000 is involved, and the 
estimated output is 136,000 kW. The projects 
which form the scheme are three of the 102 
projects listed in_ the development scheme 
recently announced by the Board. In that list 
they appear as Nos. 11, 49, and 60. The pub- 
lication in precise terms of the methods by 
which water power will be developed from this 
selected number of three areas marks the second 
stage in the operations of the Board. Both the 
Amenity Committee and the Fisheries Com- 
mittee appointed under the Hydro-Electric 
Development (Scotland) Act, 1943, have been 
consulted before and during the preparation of 
the ‘scheme, as required by the Act and they 
have agreed to the scheme in principle. The 
Electricity Commissioners have given their 
approval to the scheme., 

By far the biggest project of the three is the 
Loch Sloy scheme (Fig. 1). The waters of this 
loch will converge at a generating station on the 
west bank cf Loch Lomond, 4 miles north of 
Tarbet. The Loch Morar project (Fig. 2) 
involves the damming of the loch and the con- 
struction of a generating station on the River 
Morar. In the Lochalsh scheme (Fig. 3), the 
generating station will be erected near Nostie 
Bridge, and will be supplied by water from a 


reservoir created by damming Allt Gleann 
Udalain. 


Locu Stoy 


The loch itself is in the county of Dunbarton, 
4 miles north of Arrochar, on Loch Long. It 
lies in a fold of the hills between Ben Vane and 
Ben Vorlich, and is about ‘a mile in length. By 
the construction of a dam at its south-east end 
it will become a reservoir of substantial extent, 
about 2 miles long, and will be capable of 
storing the equivalent of 20 million kilowatt- 
hours. A tunnel, about 2 miles long, will be 
driven through Ben Vorlich, and will finally 
connect with the generating station throfaigh 
short pipe lines. The generating station will be 
erected at the side of Loch Lomond, between 
the shore of the loch and the large railway 
viaduct, about 1 mile north of the road bridge 
over Inveruglas Water. Tunnels and open 
aqueducts will tap other small lochs and tribu- 
taries over an area of 30 square miles, where 
there is at present no human habitation, and 
deliver those waters into the Loch Sloy reser- 
voir. The public highway between Dumbarton 
and Crianlarich, which runs along the west 
shore of Loch Lomond, will be diverted for 
about 350 yards along the front or east side of 
the new generating station. 

The surface water level of Loch Sloy has a 
present elevation above sea level of 790ft. The 
construction of the dam will raise the level to a 





maximum of about 920ft. The generating 
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station will therefore be regarded as a high head 
station, the operating head being a maximum 
of 890ft. 

The capacity of the generating plant will be 
130,000 kW, and in a year of normal rainfall 
the output will be 100 million units. 

The technical details of the scheme for the 
Loch Sloy area are largely the work of Mr. 
James Williamson, M. Inst. O.E., of Sir William 
Arrol and Co., Ltd., who is on the panel of 

















“Tue Encincer™ Swain Sc. 


Fic. 1+LOcH SLOY SCGMEME- 


technical advisers to the Board. Mr. William- 
son, who was prominently associated with the 
construction of the works for the Galloway 
water power scheme, was a member of the 
Cooper Committee which examined the water 
power resources of the North of Scotland area. 

The scheme provides for a pump in the power 
station so that in exceptional conditions a 
small amount of water can be pumped up from 
Loch Lomond to Loch Sloy by night and let 
down again to produce power by day. The 
reason for the arrangement is that much more 
electricity is consumed by day than by night. 
It may therefore be desirable to use the Board’s 
surplus power at night from the Board’s other 


of the present requirements of the area, which 
are estimated at 600 kW, and the balance will 
be available for future developments in the area. 
Loch Morar, about 3 miles south of the fishing 
port of Mallaig, will be dammed at its outlet, 
and its waters led by an aqueduct to a generat- 
ing station to be built on the river, about 170 
yards east of the viaduct carrying the West 
Highland railway (L.N.E.R.). A fish-pass will 
be included in the dam, and the scheme pro- 
vides that the Board shall maintain an average 
daily flow in the fish-ladder of not mcre than 
12 million gallons, and shall give such addi- 
tional compensation water as may be agreed 
between them and the Fisheries Committee, 
subject .to an annual limit of 5000 million 
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gallons. As a result of further discussion with 
the Fisheries Committee, however, it is now 
proposed to amend the scheme to provide for 
@ daily flow of 10 million gallons in the fish- 
ladder, for freshets at the rate of 44 million 
gallons a day on the average, and a discharge 
into the river over the falls or through the 
power station of 20 million gallons daily. The 
road which runs at present’ from Morar to 





stations in order to make water available for 


Bracorina, on the north side of the loch, may 
be diverted at two 
points. 

The Morar station is 
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24ft. In a year of aver- 
\ age rainfall the esti- 
be a > mated output from the 
Jj complete development 
ae is about 5 million units. 
age 4 
a a LocHALsH 


what is known as a low 
head station, the operat- 
ing head for the first 
stage of the scheme 
i being 19ft. The ulti- 
ae % mate development when 

7 the level of the loch is 
f raised will provide for 
a total useful head of 





This project is like- 
wise intended to supply 
local requirements of 
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the generation of electricity to meet the peak 
loads of the daytime. The amount of water to 
be pumped up from Loch Lomond would, of 
course, be extremely small in relation to the 
sizé of the loch, and the same water would be 
returned to the loch after passing through the 
turbines. 


Locu Morar 


This project, in the west of the mainland of 
Inverness-shire, is designed mainly to give a 
local supply of electricity to Mallaig, Morar, 


Arisaig, and Kinlochailort, It provides for an 
ultimate capacity of 2000 kW. This is in excess 





the district, which in- 
cludes the Kyle of Loch- 
alsh, Plockton, Bal- 
macara Dornie, and a 
number of other hamlets 
within this district. 
While the design covers an ultimate develop- 
ment of 4000° kW, the first stage will pro- 
vide for about 1000 kW, and while the 
scheme provides for the damming of the river 
at two points, creating two storage reservoirs, 
the preliminary development will provide for 
only one reservoir. The generating station will 
be situated close to the south-east of Nostie 
Bridge. , 

As a result of discussion with the. Fisheries 
Committee, the Board has agreed to amend the 
scheme to a for compensation water to 
be given from the dam to the Allt Gleann 
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and for the erection, if necessary, of a heck —~a 
framed structure covered with a grid to stop 
movement of fish. 

The technical details of this scheme and the 
Morar scheme have been prepared by Sir 
William Halcrow and Partners. 

The Board in the constructional scheme takes 
power to purchase the necessary lands in the 
areas of the three projects, but that power will 
cease on the last day of 1947. 

Reference is made to health and sanitation 
safeguards in the provision of temporary houses 
for men employed on construction of the works, 
and to provision for dealing with sickness and 
accidents. 

Where the projects involve the closing of 
footpaths, bridle paths, and drove roads, these 
are not to be closed until the Board has com. 
pleted the construction of other footpaths or 
ways to the satisfaction of the authority 
concerned. 








Diesel Machinery (Sulzer)* 


By BE. W. CRANSTON, Wh.8c., A.I. Mar. i. 


THE trend of progress in choice of diesel 

engines for propulsion has shown in the past a 
definite bias in favour of those working on the 
two-stroke cycle, direct coupled to the pro- 
peller for powers of about 500 B.H.P. upwards. 
The direct drive is the most simple diesel- 
engined installation, employing a minimum of 
auxiliary machinery, and has proved itself a 
reliable arrangement. Although lately there 
have been considerable developments in the 
use of high-speed engines for indirect drives, 
and also further experimental work in high 
supercharging and internal combustion turbines, 
it is to be expected that the direct drive will be 
installed in most post-war cargo vessels of the 
type under consideration in this Symposium. 
Other types of drive are likely to be confined 
at first to services where special conditions 
enhance the advantages of indirect drive. 
For powers of about 3000-3500 B.H.P. under 
consideration in this paper, it is proposed to 
deal only with the latest types of Sulzer single- 
acting engines, ag the Sulzer double-acting 
éngine would only be considered for much higher 
powered installations, and four-stroke engines 
would be proposed only for either diesel-clectric 
drives or bor low-powered geared drives. 


Suitzer Sincie-Aotrina Two-Srroke 
CROSSHEAD ENGINES 


The latest designs have been standardised to 
incorporate two cylinder sizes, and by varying 
the number of cylinders per engine powers of 
from 1900-9000 B.H.P. can be covered for a 
single-screw installation. 

The following table gives the main par- 
ticulars of two engines, each having one of 
these standard cylinder sizes and suitable for 
powers between 3000 B.H.P. and 3500 B.H.P.: 


- A. B. 
Number of cylinders ... 5 ‘ae 7 
cS me f +» 600 
Stroke, mm.... ... . 1250 1040 
Normal continuous out- 
put in service, B,H.P. 3500 3325 
Normal speed, rpm. ... 125 (<3 
Corresponding B.M.E.P., 
Ib. per square inch ... TER. oes 72-3 
Correspond piston 
, feet per minute 1024 ew ©9080 
Weight without acces- 
sories, tons... ... ... 244 Fas 205 


Comparing the overall dimensions of the five- 
cylinder engine in the pre-1939 form and also 
as designed for post-war installations, it is 
shown that in the new designs two arrange- 
ments of scavenge air pumps are used. In ono 
design the scavenge pump is built on the forward. 
end of the engine, as in the older design, and in 
the other a number of pumps, one to each 
cylinder, are built on the side of the engine. In 
both arrangements a saving in space has been 
accomplished, especially in the latter, where the 
length has been reduced by 14} per cent. The 
savings in space have been obtained without 
alteration to the sizes of main crankshaft and 





*Institute of Marine Engineers. pone on 
‘The Engining of Post-War Cargo Vessels of Low 





Udalain at the rate of 1 million gallons a day, 


ngining 
Power,” June 13th and 14th, 1944. Abstract. 
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bottom end bearings, or other features that 
might affect the reliability of the engine. 

Scavenge Pumps.—The engine design with 
scavenge pumps at the side is not altogether 
new, as @ number of engines with this arrange- 
ment were built from 1938 onwards and have 
proved their reliability in service. So satis- 
factory have been the results that this design 
has been standardised, although the older 
arrangement with the scavenge pump at the 
forward end of the engine is still used where the 
space available is suitable for the larger, but 
somewhat narrower, engine. 

The method of driving the side scavenge 
pumps can be seen in Fig. 1, which is a sectional 
view of the 720 mm. bore engine. Each pump 
is double-acting, and the piston is driven by a 
rocking lever pivoting on a bracket attached 
to the engine frame. One end of the rocking 
lever is connected to a lug on the main cross- 
head by @ short connecting link. The other 
end of the rocking lever is connected to a link, 
which, in turn, is attached to a crosshead fitted 
to the lower end of the scavenge pump piston- 
rod. The whole of this running gear 1s totally 
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Fic. 1—Sectional View of 720 mm, Bore Engine 


enclosed, and all bearing surfaces are fed from 
the engine lubrication system. 

The valves used on the pumps are of a new 
design, in which careful consideration has been 
given to the air flow. Fig. 2 shows the arrange- 
ment of a similar valve of smaller size, which is 
simply @ non-return valve employing a number 
of spring steel plates seating on vertical 
channelled plates. In use, when no air is passing, 
each plate forms a seal down the sides of the 
channels and also at the bottom end of each 
channel. The passage of air lifts the spring 
steel plates from the seatings, and it will be 
seen that the air changes direction only very 
slightly through the valve. 

The same design of valve is used for both 
suction and delivery of each scavenge pump, 
and they are used also for controlling the 
scavenge air to the upper scavenge port of each 
working cylinder. The compactness of these 
valves and their better efficiency, when com- 
pared with the pre-war type ring valves, has 
enabled the design of the old type scavenge 
pump to be improved. They bring about an 
increase in the volumetric efficiency of the pump 
and allow a reduction in overall sizes. 

Bed-Plate, Frames, and Cylinder Jackets.— 
The design of the engine structure follows the 
usual Sulzer practice, except for the method of 
attaching the cylinder jackets to the frames. 
In the older engines the cylinder jackets were 





provided with flanges which were bolted to the 
tops of the frames. The bolts were short, thus 
rather inelastic, and not all were accessible 
from the outside of the engine. Consequently, 
those inside the engine were not checked over 
periodically for tightness, causing uneven load- 
ing of the bolts. In the new designs studs 
screwed into the frames are carried through the 
cylinder jackets, so that. the nuts are readily 
accessible from the outside of the engine. The 
cylinder jackets are tied together by horizontal 
bolts, thus improving the rigidity of the engine 
structure. The liner is in two parts with the 
joint immediately below the scavenge ports, 
thé bottom portion being uncooled. This 
method of construction enables a smaller piston 
skirt clearance to be used, as the distortion of 
the liner when heated during running is very 
much reduced. The top of the liner is provided 
with passages on the outside for the cooling 
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simplified as the oil passages are provided in 
the skirt. This arrangement also allows the 
skirt to be of much heavier design and is less 
liable to distortion if local overheating should 
occur in service. f 

Fuel Pumps and Maneuvring Gear—In the 
new type engines the fuel pumps are grouped 
together instead of being spaced opposite each 
cylinder, as in the old designs. The design of 
thé fuel pumps has not been changed, and they 
are driven by single cams, for ahead and astern 
running, mounted on a short camshaft on the 
side of the engine slightly above crankshaft 
level. Each pump plunger has a constant 
stroke, and the quantity of fuel delivered is 
regulated by controlling the point of closing 
of the suction valve during the delivery stroke 
of the pump. The timing of the suction valve, 
and hence the regulation of the fuel, is con- 
trolled by a servo-motor coupled with a centri- 
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ENLARGED VIEW. 


Fic. 2—New Type Scavenge Air Suction Valve 


water to ensure rapid circulation at the point 
where greatest heat transfer occurs. 

Cylinder’ Head.—The cylinder cover is made 
in two parts in order to reduce heat stresses 
to a minimum and to form effective water cool- 
ing spaces with rapid circulation. The inner 
portion is of cast iron and is fitted with the fuel, 
air starting, and relief valves. The outer 
portion is of cast steel, and is held to the cylinder 
jacket by long studs. 

Running Gear.—The crankshaft is of forged 
steel, and follows the usual Sulzer semi-built-up 
design, where each crank pin and pair of crank 
webs forms an integral part. The crank webs 
are shrunk on to the journals, and no dowel pins 
nor fixing screws are fitted. Whereas in pre- 
vious engines, except with a few built in 1939, 
the lubrication of the crank pin bearings was 
through holes drilled in the crankshaft from the 
main bearing journals, in the new engines oil is 
led down through the connecting-rod from the 
crosshead bearing supply. 

The crosshead bearing lubricating oil and 
piston cooling oil is taken through telescopic 
pipes common to both, and the latter is returned 
through similar telescopic pipes and inspection 
boxes. ‘The crosshead pins are of larger dia- 
meter than those of the older engines, so that 
the bearing surfaces are ample, thus eliminating 
the need for a separate high-pressure lubricating 
system for the crosshead pin bearings. 

The piston consists of a forged steel head 
shaped to minimise heat stresses with a cast 
iron skirt connected directly to the crosshead 
pin by studs. The usual piston-rod is thus 
eliminated and the piston cooling system 





fugal governor and with the hand-control at the 
manceuyring platform. The gear is so arranged 
that the hand control alters the tension of the 
governor springs, and so indirectly. determines 
the maximum engine speed. In addition, the 
hand control limits the amount of fuel which 
can be injected by the pumps, and so limits the 
load on the engine. In rough weather the 
governor prevents racing of the engine if the 
propeller comes out of the water, and, in addi- 
tion, the géar prevents overloading of the engine 
when the propeller is again immersed into the 
water. 

As the fuel pumps are driven by single cams, 
it is necessary to turn the cams to different 
angular positions for ahead and astern running. 
This is carried out by an oil-operated servo- 
motor, controlled by the starting lever, which is 
fitted between the camshaft and the camshaft 
gear wheel. The servo-motor piston carries a 
gear wheel with internal and external helical 
gear teeth, which engage, round their full 
circumferences, with corresponding helical gear 
teeth cut inside the camshaft gear wheel, and 
on @ pinion keyed ta the camshaft. Movement, 
of the servo-motor piston therefore turns the 
camshaft relative to the camshaft gear wheel 
and hence alters the settings of the cams. 

The engine governor, cylinder lubricators, 
starting air pilot valves, and the indicator gear 
are all driven from a vertical shaft, which, in 
turn,-is driven by a bevel wheel coupled to the 
idle wheel of the camshaft drive. This drive is 
compact and gives short connections between 
the governor and fuel pumps and between the 
pilot air valves, which are grouped together in 
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one housing placed across the engine adjacent 
to the cylinder covers, and the starting valves 
on the cylinders. 

The arrangement of the engine controls is 
similar to that used for engines built imme- 
diately before the war in which three levers are 
used, namely, the starting lever, the fuel con- 
trol lever, and the engine-room telegraph reply 
lever, which, in addition to operating the tele- 
graph system, also sets the engine manceuvring 
gear for the desired direction of running. 

Engine Cooling.—The pistons of both the 
600 mm. and 720 mm. bore engines are oil 
cooled and a common independently driven 
pump is used for supplying both the piston 
cooling and engine lubricating oil at a pressure 
of 60 1b. per square inch. The engine jackets 
can be either sea or fresh water cooled, although 
the latter is recommended, as this cooling 
system minimises descaling. Also the cleaner 
internal surfaces offer a minimum of obstruc- 
tion to heat flow and prevent excessive heating 
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Longitudinal Section Through Engine 
FIG 


and the resulting heat stresses in the material 
of the jackets. 


SutzER Two-Stroke TrRuNK Piston ENGINE 


Although the crosshead type engine is that 
which has usually been installed in the class of 
ship under consideration in this Symposium, 
the trunk piston engine is coming into increasing 
favour. © 

During the years immediately proceding the 
war, a large number of Sulzer engines of this 
type, having outputs up to 2500 B.H.P. and 
cylinder bores of 290mm., 360mm., and 
480 mm., were running in service. ‘The experi- 
ence gained led to the building, just before 
the war, of an experimental engine of much 
larger cylinder size. The results obtained from 
this engine were very satisfactory, and have 
proved that an increase in the cylinder sizes of 
trunk piston engines would be fully justified. 

Designs have been prepared for trunk piston 
engines of 560mm. bore by 1000 mm. stroke, 
giving a normal service output of 400 B.H.P. 
per cylinder at 150 r.p.m., with a b.m.e.p. 
of 70:3lb. per square inch and piston speed 
of 984ft. per minute. This size has been chosen 
because of its suitability for most of the slower 









cargo ships as the range of four to ten cylinders 
covers 1600 B.H.P. to 4000 B.H.P. in a single 
engine making use of one cylinder size only. 
The speed is somewhat higher than that of the 
equivalent crosshead engine, but the slight 
additional loss in propeller efficiency is small 
compared with the advantages gained in engine 
design. An eight-cylinder engine of this design, 
suitable for installation in a cargo vessel with 
direct. drive to the propeller, has a normal con- 
tinuous output of 3200 B.H.P. at 150 r.p.m., 
and weighs about 195 tons without accessories. 
Scavenge pumps are fitted at the side of 
the engine, but, where space allows, a 
scavenge pump at the forward end of the 
engine can be fitted if the width of engine-room 
is restricted. i 

The design is very similar to that of the earlier 
engine of 480mm. bore by 700mm. stroke, 
which is shown sectioned in Fig. 3. This illus- 
tration was prepared from a 1938 design, and 
the post-war engine would have several modi- 
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Cross Section Through Engine 
.3 


fications, including new type scavenge valves, 
as shown in Fig. 2. 

Although the essential features of the engine 
are similar to those of the crosshead engine, 
there are a number of differences, briefly as 
follows :— 


(1) The bed-plate, frames, and cylinders 
are held together by semi-through bolts, 
extending from the bottom of the bed-plate 
to a flange cast on the bottom of each cylinder 
jacket. This method of construction enables 
lighter bed-plates and frames to be used, as 
the bolts take the reaction to combustion 
loads. 

(2) The piston is of two-piece construction, 
with forged steel head and cast iron skirt, 
but @ single-piece cast iron piston is fitted 
in the smaller engines. Horizontal landings 
are provided in the skirt to take a stepped 
gudgeon pin held by studs. This design over- 
comes the difficulties experienced, particu- 
larly in large engines, with the old type 
gugdeon pin carried in bosses in the piston 
skirt. 

(3) With this engine the cylinder bore is 
not sufficiently large to warrant the cylinder 
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cover being made in two parts, and it js 
designed in a single piece of cast iron. 

(4) The fuel pumps are arranged singly 
one next to each cylinder, and driven by ; 
horizontal camshaft running the full length 
of the engine. 

(5) Easily detachable casings are fittod for 
enclosing the fuel pumps, camshafi, and 
manoeuvring , 

(6) The lubrication follows the older 
arrangement in which the bottom end bear. 
ings are fed from the main bearings through 
holes drilled in the crankshaft and the 
gudgeon pins lubricated from passages drilled 
im the connecting-rods. 

Trunk piston engines in sizes up to 480 mm, 
bore have shown over a number of years in 
service that they are no less reliable than crogs. 
head type engines, and that their lubricating 
and fuel consumption is in no way inferior, 
From the point of view of the sea-going engi- 


neer, the trunk piston design has many advan- 
tages over the crosshead type, as it is more 
simple to overhaul and, on the whole, the 
working parts are more accessible. Lack of 
correct alignment of the running gear, which 
often causes trouble in crosshead type engines 
after some years in service, is practically elimi- 
nated in the trunk piston engine, and much 
time and worry over this factor is saved. From 
the owner’s viewpoint, the trunk piston engine 
has the advantages of lower cost of manufac- 
ture, requires less headroom, and is 10 to 20 per 
cent. less in weight. It is expected that in the 
next few years the use of trunk piston engines 
will be considerably extended, and that there 
will certainly be a tendency to the production 
of this type of engine with still larger cylinder 
dimensions. 








British Standards Institution 


AU British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. The price of each specifi- 
cation is 2s. 3d. post free, unless otherwise stated. 


CLINKER AGGREGATE FOR PLAIN 
, CONCRETE 


No. 1165. This specification is limited to furnace 
clinker for use as e in plain unreinforced 
conerete and covers two classes, Class A for use in 
plain concrete for general purposes and Class B for 
use in plain concrete for interior work not exposed 
to damp conditions. It was the considered view 
of the Committee that in view of the conditions of 
production and utilisation of this type of aggregate 
no specification of grading irements of general 
applicability could usefully be included. The 
specification has therefore been limited to composi- 
tion and soundness of clinker aggregates, and does 
not specify fineness or grading. 





SAMPLING AND ANALYSIS OF COAL AND 
COKE 


No.735. In1942the Institution issued two specifi- 
cations (B.S. 1016 and 1017) dealing with the sampling 
and analysis of coal and coke for general industrial 
purposes. These specifications superseded a number 
of earlier ones, but not B.S. 735—1937, although it 
was stated that, where desired, the improved 
methods of analysis laid down in the new specifica- 
tions might be substituted for those in B.S. 735. 

The Institution has now published a revision of 
B.S. 735, Sampling and Analysis of Coal and Coke 
for Performance and Efficiency Tests on Industrial 
Plant, and in consequence the statement is no 
longer valid that the methods of analysis given in 
B.S. 1016 may be substituted for those in B.S, 735. 
In the latter publication full advantage has been 
taken of the further investigation work carried out 
in the course of the preparation of B.S. 1016. In 
the revision of B.S. 735 the method of determining 
the volatile matter has been modified in the light 
of experience gained since the issue of the 1937 
specification. Whilst the earlier method was found 
generally satisfactory with certain coals, the desired 
ent was not obtained between different 
workers, and modifications now incorporated should 
improve matters in this respect. A further important 
change is the alteration in the design of the rotary 
sample divider. In the earlier issue the dividers 
for large and small samples were of different 
patterns. The design now used and recommended 
is the same for both sizes and the one turntable can 





be used for the two purposes. Price 5s, net post free. 
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Markets, Notes and News 
The prices quoted herein relate to bulk quantities. Unless otherwise specified home trade quotations are delivered f.o.t. 
Export quotations are f.o.b, steamer 
Iron and Steel in the United States. the accumulations of these have been steadily] The reduction in the tonnage of these contracts, 


The production of iron and steel is main- 
tained on a heavy scale in the United States, and the 
regulations for its production and disposal appear 
tobe working smoothly. It was announced recently 
that two blast-furnaces in the Pittsburgh district 
and one on the Ohio River below Pittsburgh will be 
jaid idle for repairs. On the other hand, furnaces in 
the Chicago district are kept in operation because 
there is a danger that if they were taken off pro- 
duction it might be difficult because of labour 
searcity to effect the necessary repairs. The con- 
sumption of pig iron in the United States is con- 
siderable and is partly due to the shortage of scrap. 
It is argued that, although operations might be 
reduced as a result of lying idle the furnaces just 
mentioned, the drop in output could be offset to 
some extent by putting into operation new furnaces 
now approaching completion. It would require 
several weeks to complete the construction, but 
their production would largely compensate for the 
loss from furnaces undergoing repair. The output 
of steel in mid-June averaged 97-1 per cent. of 
capacity, which was equivalent to a weekly esti- 
mated output of 1,739,300 tons of ingots. At 
Pittsburgh the rate of operation is placed at 92 per 
cent., at Youngstown 96 per cent., and at Chicago 
100 per cent, The May production of steel reached 
7,680,472 tons and the total production for the first 
five months of the year was 37,844,642 tons. The 
May output included 6,860,532 tons of open hearth, 
438,890 tons of Bessemer, and 380,960 tons of 
electric furnace steel. The report of the United 
States Steel Corporation stated that the total ship- 
ments by the subsidiaries of that organisation during 
the first five months of the year amounted to 
8,895,085 tons, which was a record for any similar 
period. In May the shipment total was 1,776,934 
tons, compared with 1,756,797 tons in April. 


The Pig Iron Market 


The lull in the demand for foundry pig 
iron continues, and the general view is that there is 
not likely to be any real expansion in business in 
this department for some months. According to 
the producers, the outlook is not cheerful. At the 
moment business in pig iron consists principally 
of odd lots, which consumers are ordering to main- 
tain their supplies against a quiet and irregular 
demand. Contracts which were placed some time 
ago for delivery during the current period are 
responsible for a certain amount of business, and 
consumers are showing a disposition to restrict their 
forward purchases. The jobbing foundries are 
moderately active and on the whole are in a better 
position than most branches of the foundry trade, 
whilst the heavy engineering branches which have 
taken good supplies for a long period are now 
beginning to show less interest in the market ; 
whilst the machine tool foundries are in much the 
same position. The textile machinists have not 
been really busy for some time and their pig iron 
requirements to-day are being provided without 
difficulty. Conditions at the light castings foundries 
are unchanged from those that have ruled since the 
beginning of the war, and until conditions change to 
the extent that the products they manufacture for 
the building industries and for domestic purposes 
are in some demand, it is unlikely that conditions 
will improve. Whilst the demand is thus gradually 
dwindling, supplies of pig iron, generally, are more 
liberal than at any time during hostilities. High- 
phosphorus iron, which has always been in ample 
supply, is accumulating in many of the producers’ 
yards, and any calls which might be made by the 
consumers, chief of whom in normal times are the 
light castings foundries, could be made with ease. 
Low and medium-phosphorus pig iron are passing 
into consumption in considerable quantities, and 
the stringency in hematite results in a considerable 
use of these pig irons as substitutes. The Control 
carefully watches over the distribution of hematite 
pig iron and parcels are only released when no other 
description is suitable. There is a steady request 
for refined pig iron, which is also largely used as a 
substitute for hematite. Not long ago this descrip- 
tion of pig iron was in short supply, but production 
has been increased and consumers now do not find 
it difficult to obtain supplies. The recent increase 
in the production of hematite pig iron, while it 
helped to relieve the position, was not sufficient to 
cover all the requirements of consumers. 


North-East Coast and Yorkshire 


All the iron and steel works on the North- 
East Coast are busy, but for several weeks the pro- 
duction has exceeded the volume of new business 
m most descriptions of iron and steel, and to a great 
extent the makers are operating on old orders and 


reduced. One result of this position is that the 
total of orders to be carried over into the third 
period is comparatively small, and it is generally 
considered that the industry is in a satisfactory 
position to meet any sudden demand which may 
arise from the opening of the front in Normandy. 
Most of the constructional engineers are busy, but 
many of them are employed upon work of a sort 
which would not fall to their lot in normal times. 
The demand for heavy structural steel is poor, and 
most of the makers are in a position to take on con- 
siderably more work than is coming their way, and 
are able to offer almost prompt rollings. The 
position as regards the lighter structural steel is 
entirely different. The demand is active, and the 
shipbuilding industry and the armaments manu- 
facturers are absorbing considerable quantities. 
Most of the works producing these small and special 
sizes, as well gs the re-rollers, are heavily committed 
and consumers’ requirements tend to expand rather 
than the reverse. With makers’ books heavily 
loaded, it is not easy to find producers able to 
accept orders for delivery during the third period. 
The sheet industry is probably the busiest section 
of the iron and steel trades, and the works have a 
big tonnage of orders in hand. Recently the flow 
of new business has not been quite so strong, but 
this may be owing to the difficulty of placing orders 
for reasonable delivery, which tends to have a dis- 
couraging influence upon consumers. The York- 
shire iron and steel] industry has been experiencing 
rather quieter times during the past few weeks, but 
the demand, plus new business, is sufficient to keep 
the works well employed. Business in basic steel is 
active, and the producers have sufficient orders on 
their books to enable them to look forward with 
confidence to the future. Considerable business. is 
passing in acid carbon steel, and a steady flow of 
new business is reaching the works. Active con- 
ditions rule in the crucible steel department, and 
although business is slightly irregular, the amount 
of fresh orders reaching the makers is sufficient to 
keep this section of the industry well employed. 


Scotland and the North 


Production has been maintained by the 
Scottish iron and steel producers at a high level, 
but the general position is weaker than for a long 
time, since there is a noticeable decline in con- 
sumers’ requirements. It will be some time, how- 
ever, before this is to be seen in reduced outputs, 
since all the makers have considerable accumula- 
tions of orders still to work off. The shipbuilding 
industry in Scotland is fully employed, and although 
changes in the kind of work have of late been 
reflected in a quieter demand for certain descriptions 
of steel, requirements in other directions have 
increased. The plate position is easier, and many 
works which were quoting extended delivery dates 
have considerably reduced the time they require. 
The demand for medium plates has kept up better 
than the heavier and lighter gauges, but, generally 
speaking, more comfortable conditions rule in the 
plate department than for a long time. The demand 
for small bars and angles is keeping the re-rolling 
works fully employed, and in this department there 
is no indication of a decline in consumers’ wants. 
The sheet trade in Scotland is busy, and is dealing 
with a large volume of new orders, although recently 
there have been indications of a lessening of con- 
sumers’ requirements. The needs of the services, 
however, are considerable, and have a way of 
developing rather quickly. The Lancashire trades 
consuming iron and steel are fully engaged, and are 
likely to remain so for a long time. Their require- 
ments of steel are on a heavy scale, but in some 
departments there has been a lessening in the 
demand which has been maintained throughout the 
war. In the alloy steel department, for instance, 
business appears to have become easier, and the 
delivery periods needed by the makers have 
shortened. Although it is generally agreed that the 
volume of business in plates has fallen off of late, 
there is an active request from locomotive builders, 
and boilermakers and heavy electrical engineers are 
also taking good quantities: Production by the 
steelworks on the North-West Coast is maintained 
at a high rate, and there are no signs of any slacken- 
ing in consumptive requirements, which will be 
reflected in a noticeable decline in outputs. 


The Midlands and South Wales 


The situation in the Midland iron and steel 
industry has not altered for some time. All the 
finishing departments of the steelworks are main- 
taining big outputs, and during the last few weeks 





have materially reduced their back-log of orders. 





combined with a falling-off in the demand, has 
enabled the steel makers to reduce the time required 
for delivery in several departments to an appreciable 
extent. The call for plates has diminished to a 
small degree, but the makers are now able to offer 
delivery within a reasonable date. On the other 
hand, the position in the sheet department, so far 
as delivery is concerned, has not improved. The 
works are heavily committed, and. the tendency is 
for delivery dates to increase, although for some time 
they have been extended to the latter part of the 
year on new business. The re-rolling works are 
busily employed upon the production of small steel 
bars and light structural material, and their com- 
mitments ensure that they will be busily employed 
for some months. The larger diameter bars (3in. 
and over) are also in steady request, and the engi- 
neering industry continues to take considerable 
tonnages. The delivery time required for the larger 
bars is less than for sme!l bars. The steelworks in 
South Wales are busily engaged, principally upon 
Government work. There is a big output of semi- 
finished steel, which is promptly absorbed by the 
active demand. There is a good demand for plates, 
but this has become less pressing than was the case 
afew weeksago. Business in tinplates has fluctuated 
sharply during the past few weeks. Export business 
has been negligible, and the home demand recently 
has been rather quiet. Most of the works, however, 
have sufficient orders on their books to keep them 
well employed until the end of the third period. 


Iron and Steel Scrap 


The iron and steel scrap market has deve- 
loped some irregularity, but more as between district 
and district than in the easiness or tightness of the 
various descriptions. In South Wales the market 
has a somewhat easier appearance, but on the North- 
East Coast consumers are keen to purchase as much 
of the heavier grades for near and forward delivery 
as they can obtain. In Yorkshire there is some 
active buying and consumers are eagerly taking up 
buyers of basic steel. In Scotland the position is 
steady and fresh efforts are being made to increase 
the supply from old machinery and other derelict 
materials, although this source has been so 
thoroughly investigated that it is doubtful if much 
success will attend these efforts. Deliveries of scrap 
have been well maintained recently and in one or 
two sections of the market supplies seem somewhat 
easier. Consumers in a number of cases have taken 
advantage of these conditions to replenish stocks 
which had fallen to a low level. At the same time, 
there has been more discrimination shown by buyers 
against the inferior descriptions which were taken 
up in considerable quantities a short time ago. 
Supplies of mild steel turnings are available in large 
quantities, but the demand has declined of late. 
There has been a fairly active request for bundled 
steel scrap, as well as hydraulically compressed 
steel shearings. Business in these descriptions, 
however, has-been restricted by the moderate quan- 
tities which have been offered. Mixed wrought 
iron and steel scrap for basic furnaces has been in 
fairly good demand, and the amount of business 
transacted has shown some improvement upon 
recent weeks. The heavier material is scarce and 
consumers are ready buyers. Light material, on the 
other hand, is plentiful and the demand for this 
sort is less active. A number of consumers also have 
fairly large supplies of this sort in hand. Supplies 
of good heavy cast iron scrap, in large pieces and 
furnace sizes, are rather scarce, and any parcels 
coming on the market are quickly absorbed. 








Grit REMOVAL AND FLow MEASUREMENT.—A 
combined grit chamber and measuring flume, 
designed for flows ranging from 250 to 1000 gallons 
per minute, and providing a constant velocity of 
lft. per second in the grit chamber, has recently 
been installed at the Santa Maria, California, sewage 
treatment plant. The grit chamber, according to 
Engineering News-Record, consists of one channel of 
parabolic shape and a by-pass channel, the latter 
facilitating cleaning and providing for overflow 
that may be caused by stoppage on the screen. A 
6in. width Parshall flume is used on the downstream 
end of the chamber to measure and control the flow. 
The head at the Parshall flume determines the head 
in the grit chamber, and the cross-sectional area of 
the channel in square feet is designed to equal the 
discharge in feet per second through the flume at 
any head. In this way the velocity of flow in the 
grit chamber is controlled at 1ft. per second. 
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Rail and Road 


Locomotive “City oF LiIcHFIELD.”—At a 
ceremony at Lichfield on June 20th, the London 
Midland and Scottish Railway’s 4-6-2 locomotive 
* No. 6250” was named “City of Lichfield ” by 
the Mayor. 

HicHway BripcGe ror Honpvuras.—Plans are 
in hand for the construction of a vehicular bridge 
across the C jal River in Honduras, which will 
link La Ceiba, on the Atlantic coast, with Yaruca, 
which lies about 15 miles up the Cangrejal River. 


DomrsicaN Roap Construction.—Road con- 
struction in the Dominican Republic during 1943 
totalled 69 miles. The 325 miles reported still 
under construction at December 31st included the 
Baranhona and Jimani Highway, states an April 
report. 

North British Ramway CENTENARY.—On 
July 4th, 1844, parliamentary approval was granted 
for the formation of the North British Railway Com- 

y to construct a railway from Edinburgh to 
Berwick-upon-Tweed, with a branch line to Had- 
dington. The railway was opened on June 18th, 
1846. 

Wacon BumLpine In SwitTZERLAND.—Among the 
more important batches of rolling stock delivered 
to the Swiss Federal Railways during 1943 were nine 
light steel eight-wheel second-class carriages, six 
light steel eight-wheel third-class carriages, and 
forty-five open wagons for sand, ballast, and so on. 
Owing to the scarcity of materials, a certain propor- 
tion of the orders placed was for reconditioning or 
reconstructing over-age vehicles. 


SwepisH Rattway ELectriFication.—The elec- 
trification of two more Swedish railway lines, the 
Hilsingborg and Hassleholm and the Ramslésa and 
Eslév. lines, together about 122 kiloms. long, has 
recently been completed. Thus an electrified local 
triangle has been created which is connected with 
two trunk lines, also electrified, the Malmé and 
Stockholm and the Malmé and Gothenburg lines. 
Work on these two lines, which began in 1941, is now 
completed and the entire cost amounted to about 
18 million kronor. 

CoLoMBIAN Rattway DEVELOPMENT. — It is 
reported by Foreign Commerce Weekly that plans 
have been completed for the construction of the 
TIbague and Armenia Railway in Colombia, an 
important 75-mile link to give Bogota direct railway 
connection with: the port of Buenaventura, on the 
Pacific coast. For years there has been only a road 
link between the railheads. It is stated also that 
approval has been given by the National Congress of 
Colombia to extend the Central Northern Railway 
from Bucaramanga to Barbosa. 


Moscow Suspway ExtTEension.—Recent reports 
indicate that a plan is under consideration in the 
U.S.S.R. for the extension of the Moscow subway, 
so that when completed it will be capable of carry- 
ing 1,800,000 persons daily. It is estimated that it 
may be necessary to run the line under two rivers 
and a canal, in several places, as the new under- 
ground line is projected to run in a circle over a 
distance of 12 miles, linking seven railway stations. 
The work involves the construction of twelve stations 
and the installation of forty escalators. No definite 
date has been given for construction to start. 


Peruvian Rattway DEVELOPMENT. —It is 
reported that the upward trend of both passenger 
and goods movement on practically all railway lines 
in Peru continued in 1943. Railway Gazette states 
that private railways in 1942 carried 66,900,000 
passengers and 3,200,000 metric tons, and total 
returns showed an increase of 24 per cent. in passen- 
ger movement, 4 per cent. in tonnage, and 17 per 
cent. in revenues, compared with 1941 figures. 
During 1943 a total of 29 miles of line was built on 
the Tablones—Huallanca Railway, which suffered 
heavy damage from the Huaraz floods, and a tunnel 
was built to replace two old bridges. 


Air and Water 


A New Moror TRAWLER.—The “ Santa Teresa,” 
a motor trawler of 1000 tons gross, is now being 
built at Santander for the Pesquerias Espanolas de 
Bacalado 8.A. According to The Motor Ship, the 
vessel is 214ft. long, with a beam of 34- 9ft., and is 
equipped with a four-stroke six-cylinder Burmeister 
and Wain engine, with cylinders 450 mm. in dia- 
meter and 870 mm. stroke, the output being about 
1200 B.H.P. 

UnitTep Nations AVIATION PETROL PROGRAMME. 
—Mr. Ralph K. Davies, United States Deputy 
Petroleum Administrator, announced in Washington 
recently that 80 per cent. of the authorised projects 


in the 100 octane aviation petrol programme of the 
United Nations had been completed ; 189 separate 
projects were involved in the programme, of which 
150 had now been completed. Seven of these were 
built in 1942, 71 in 1943, and 72 had been finished 
so far this year. Of the remaining units, 25 were 
expected to be ready this summer and the balance 
during the autumn. Approximately 450 refineries 
and natural petrol plants are now engaged in making 
100 octane or its components. 


BvuENos AIRES AND Rio GRANDE AIR SERVICE.— 
Aeroposta Argentina S.A., of Argentina, has been 
authorised to establish a new passenger, mail, and 
cargo aeroplane service from Buenos Aires to Rio 
Grande, with eight intermediate stops. This will 
constitute Aeroposta’s third weekly service to 
Patagonia. The route is to be the same as for the 
two services now in operation as far as Comodoro 
Rivadavia ; from that point, instead of proceeding 
through Puerto Deseado, San Julian, Santa Cruz 
and Rio Gallegos, the new route veers in a south- 
westerly direction to Lago Buenos Aires, south-east 
to Canadon Leon, south-west again to Lago Argen- 
tino, and thence south-east to Rio Gallegos and 
Rio Grande. 


Miscellanea 


CANADIAN ASBESTOS PRopUCTION.—During the 
year 1943 Canada’s production of asbestos amounted 
to 427,141 tons, compared with 439,459 tons in 1941 
and 346,805 tons in 1940. 


Tue Late Mr. 8S. H. Hopexix.—We record with 
regret the death of Mr. Stanley Howard Hodgkin, 
which occurred at his home, Old Southcote Lodge, 
Reading, on June 29th. Mr. Hodgkin, who was in 
his eighty-fifth year, was chairman of the Pulso- 
meter Engineering Company, Ltd. 

VANADIUM IN ARGENTINA.—The first Industrial 
Mining Congress in San Juan, Argentina, has 
reported the discovery of vanadium deposits near 
San Rafael, and has recommended the installation 
of a plant to develop the deposits. Assays show 
an average content of from 8 to 10 per cent. vana- 
dium pentoxide. 

Forest REesearcH LaporaTory.—It has been 
stated recently that the Government of British 
Columbia, Canada, will provide 50,000 dollars 
annually towards the maintenance of the 600,000- 
dollar forest research laboratory to be established 
at the University of British Columbia in Vancouver. 
According to the plan, an equal amount will be 
furnished by industry and the Canadian Govern- 
ment. Research will be conducted by the labo- 
ratory on both the chemical and physical properties 
of wood; it will investigate such subjects as pulp 
chemistry, plastics, wood sugar, alcohol, explosives, 
films, new uses for wood, kiln drying, and other 
fields of interest to industry. 

CoMMITTEE OF INQUIRY INTO THE Gas INDUSTRY. 
—The Committee of Inquiry into the Gas Industry 
recently appointed by the Minister of Fuel and Power 
has invited evidence from a number of organisations 
connected with the industry and from certain other 
bodies which they think are likely to have a special 
interest in the subject of its inquiry, as defined by 
its terms of reference, which are :—*‘ To review the 
structure and organisation of the gas industry, to 
advise what changes have now become necessary in 
order to develop and cheapen gas supplies to all 
types of consumers, and to make recommendations.” 
Any other organisations or persons wishing to sub- 
mit evidence, which must be in writing, will facilitate 
the work of the Committee by communicating at an 
early stage with the Secretary at the Gas and Elec- 
tricity Division, Ministry of Fuel and Power, New 
Oxford House, Bloomsbury Way, London, W.C.1, 
giving an outline of the evidence they wish to 
submit. 

Mexico’s Etectric Power.—In order to meet 
the growing power needs of its expanding industries, 
it is reported that Mexico will invest about 8 million 
dollars this year in electrification works as part of 
a long-term 62-million-dollar power expansion pro- 
gramme. Electrification projects for 1944 include 
the construction of power plants in Oaxaca, Tlax- 
cala, Puebla, Coahuila, and Yucatan. There are 
five large electric power systems and ten other power 
plants of more than 3000-kW capacity now in 
operation. The largest of these systems is the 
Compania Mexicana de Luz y Fuerza Metriz, S.A., 
with a capacity in excess of 235,000 kW. Other 
large electric power systems include the Compania 
Agricula y de Fuerza’ Electrica del Rio Conchos; 
Compania de Tranvias Luz y Fuerza de Puebla, 
§.A.; Nueva Compania Electrica de Chapala, 8.A.; 





Ixtapantongo hydro-electric project, being deve 

by the Federal Electric i on the T; ioe 
River, 100 miles west of Mexico City, will suppl 
electric power to a region inhabited by aba 
3,000,000 people. Surveys are now being made to 
determine the advisability of constructing a lar 
electric power plant at E. Palmito irrigation dan 
to provide current for a large section of Chihuahua, 


Rurat ELEcTRIFICATION IN CANADA.—As part 
of the post-war programme for the extension of 
rural electrification, a preliminary survey is to be 
taken of thirty-two municipalities and forty-tiy 
towns in the Province of Manitoba, Canada. Each 
farmer will be requested by the Manitoba PowerCom. 
mission to complete maps of his farm and vicinit 
indicating feasible locations for power lines and = 
a central pole from which his farm could be served 
It is hoped that this survey will serve the double 
purpose of furnishing accurate information ang 
acquainting farmers with the problems and plans of 
the Commission. Installations of an average farm 
electricity unit will, it is stated, cost approximately 
673 dollars, although the monthly rate will probab| 
not be above 3.60 dollars. After the central pole 
has been placed in the farmyard, individual owners 
must be responsible for further wiring. 


Tue Late Mr. Freperick HuGHes-CaLey.—We 
regret to learn that Mr. F. Hughes-Caley died 
suddenly on July 2nd in Birmingham, with which 
city he had been identified for several years, having 
been manager of the Birmingham district office of 
the British Thomson-Houston Company, Ltd., from 
1923 until his retirement a few months ago. Mr. 
Hughes-Caley was born in 1876 in Birkenhead, where 
he also started his business life in the offices of 
Geo. F. Milnes and Co., tramway and railway 
carriage builders. In 1903 he joined the B.T.H. 
Company at Rugby as commercial assistant in the 
traction department. In 1907 he was appointed 
to represent the B.T.H. Company throughout the 
Midlands and South of England for the sale of indus- 
trial electrical equipment. Reorganisation brought 
him back to Rugby in 1918, and in 1923 he was 
gaa manager of the Birmingham district 
office. 


Personal and Business 


Lievut.-CotonEL K. H. Tuson has rejoined the 
firm of Mackness and Shipley, consulting engineers. 
Masor J. P. DeEwnurst and Mr. F. H. Bullock 
have been appointed directors of the Vulcan Boiler 
and General Insurance Company. 
Mr. C. Lacy-HvuLBERT has been appointed joint 
managing director of the Simplex Electric Company, 
Ltd., and of Mersey Cable Works, Ltd, 


Tue BriGHTSIDE FOUNDRY AND ENGINEERING 
Company, Ltd., is moving its London offices to 
larger premises at 57, Tufton Street, 8.W.1. 


Mr. W. L. FLETCHER has been appointed assistant 
to the managing director of the Tees Side Bridge 
and Engineering Works, Ltd. Mr. F. Cox has been 
appointed chief engineer. 

Mr. E. H. Murrant, deputy chairman, has been 
elected chairman of Furness, Withy and Co., Ltd., 
in succession to the late Lord Essendon. Mr. 8. J. 
Forster has been elected deputy chairman. 


Mr. A. A. Smiru, who has been with Vokes, Ltd., 
for several years as its chief designer, has been 
appointed deputy general manager. Mr. A. Freed- 
man, A.M.I. Mech. E., and Mr. R. Chaffey have 
been appointed assistant chief designers. Mr. 
A. W. Culver, who vacates the post of chief inspector, 
which will now be filled by Mr. A. E. G. Sly, returns 
to his former position of sales manager. 








. 
Forthcoming Engagements 

Secretaries of Institutions, Societies, dc., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the y infor should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Institute of British Foundrymen 
Wednesday, July 19th.—SuerFIELD Brancu: Royal 
Victoria Station Hotel, Sheffield. Joint meeting 
with the Iron and Steel Institute. Discussion on 
‘Developments in the Design and Use of Side- 
Blown Converter Plants.” 7 p.m. 


Institution of Factory Managers 











W.C.1. Annual general meeting. 3 p.m. 
Institution of Mechanical Engineers 


Saturday, July 8th.—Lonpon GrapvuatTEs’ SECTION: 
Storey’s Gate, St. James’s Park, S.W.1, Mid- 








and Compania Hidroelectrica Guanijuateuse. The 


summer meeting. 3.30 p.m. 





Saturday July 15th.—Hotel Russell, Russell Square, 
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A Seven-Day Journal 


The Thames Conservancy Board 

Ar the meeting of the Thames Conservancy 
Board, held in London on Monday, July 10th, 
under the chairmanship of Captain Jocelyn 
Bray, it was reported that on the application of 
the Metropolitan Water Board the Ministers of 
Health and War Transport had made an Order, 
allowing @ temporary reduction of the statutory 
minimum flow of the Thames over the Tedding- 
ton Weir. One speaker, Mr. H. L. Collard, said 
that there was some anxiety among Thames 
lighterage interests as to whether the reduced 
flow of 50,000,000 gallons daily would leave 
sufficient water for up-river traffic. After 
hearing all the arguments, it was urged by Mr. 
H. Berry, the Chairman of the Metropolitan 
Water Board, that the Ministry’s decision 
should be accepted. Captain Bray described 
some of the steps which had been taken in order 
to maintain the depth of the river for purposes 
of navigation. In a recent week, he said, no 
less than 168 loaded barges went up the river, 
and no complaint was made as to the water 
level conditions. As far as he was aware there 
was no practical way of storing flood water for 
use during dry periods. A close watch was 
being kept on all rivers, and it was hoped to 
maintain a level of 4in. above the normal 
summertime level. It was reported by Captain 
Bray that during the month of June the average 
daily flow of water at Teddington Weir was 
only 250,000,000 gallons, compared with the 
standard daily average of 819,000,000 gallons. 
In the Thames catchment area the rainfall for 
the month of June was 2-18in., compared with 
the standard average for that month of 2-23in. 
During the first part of the present year, from 
January to May, the rainfall was not much 
more than half the normal. 


Central Electricity Board Changes 

Tue Central Electricity Board has made the 
following further appointments, consequent 
upon the staff changes already announced in 
our Journal note of June 23rd, which will take 
effect at the beginning of next month :— 
Mr. J. D. Peattie, B.Sc., M.I.E.E., Operation 
Engineer at the head office, has been made 
Deputy Chief Engineer ; and Mr. A. R. Cooper, 
AM.L.E.E., M. Inst. F., Operation Engineer 
for the South-East England and East England 
Areas, Operation Engineer at the head office. 
Mr. Peattie has been the Board’s Chief Opera- 
tion Engineer for the past fifteen years. He is a 
native of Dundee, where he received his early 
education. He took his technical course at the 
City and Guilds College, London University, 
and gained the B.Sc. Degree in Engineering 
with First-Class Honours. For three years 
before the last war, in which he served with the 
Royal Naval Division, Mr. Peattie was with 
Siemens Schuckertwerke, Berlin, and in the 
interval between the war and: his joining the 
staff of the Beard in 1929 he held appointments 
successively with Metropolitan-Vickers, Trafford 
Park ; Edmiston Brown and Co., Ltd., Glas- 
gow; and the Manchester Corporation Elec- 
tricity Department. Mr. Cooper entered the 
Board’s service as Assistant Operation Engineer 
for the North-West England and North Wales 
Area in 1935 and joined the head office staff as 
Chief Assistant Operation Engineer two years 
later. He has held his present appointment 
since November, 1942. 


The Late Mr. Frank Dudley Docker 


By the death.of Mr. Frank Dudley Docker, 
which occurred at his home, Coleshill House, 
Amersham, Buckinghamshire, on Saturday, 
July 8th, the Midlands has lost one of its out- 
standing industrialists, who was closely asso- 
ciated with many engineering developments. 
Mr. Docker, who was in his eighty-second year, 
received his early education at King Edward’s 
School, Birmingham, and prepared himself for 
a legal-career., At an early age, however, he 
joined his two brothers, William and Ludford, 
in establishing a paint and varnish business in 
Birmingham, which some years after became 
Docker. Brothers, Ltd. Before the last war 
Mr. Docker was instrumental in combining the 





interests of several Midland firms in order to 
form the Metropolitan Amalgamated Railway 
Carriage and Wagon Company, Ltd., which 
concern at a later date became the Metro- 
politan Carriage, Wagon and Finance Company, 
Ltd., with widened interests and activities, 
including the business of Docker Brothers, Ltd., 
and the Patent Shaft and Axletree Company, 
of Wednesbury. Under Mr. Docker’s chairman- 
ship that company was responsible for the 
whole output of tanks and certain other war 
material during the 1914-18 war. About the 
end of 1919 the company was amalgamated with 
Vickers, Ltd., and Mr. Docker became a director 
of that company, but retained his seat on the 
board of some of the old companies. Some six 
months later he had to retire owing to ill- 
health, but continued to act in the capacity of 
managing director of Docker Brothers, Ltd. 
Other business interests of Mr. Docker included 
directorships of the Electric and Railway 
Finance Corporation, Ltd., the Birmingham 
Small Arms Company, Ltd., the Midland Bank, 
the Midland Bank Executor and Trust Com- 
pany, Ltd., and the Southern Railway Com- 
pany. Mr. Docker took a great interest in the 
Federation of British Industries, was one of 
its founder members, and served as a Vice- 
President. In 1916 Mr. Docker was instrumental 
in establishing a Midland branch of the National 
Union of Manufacturers, and he was President 
of the area for twenty-three years. 


Scottish Seaweed Research Association 


Ir is announced that a Scottish Seaweed 
Research Association has been formed through 
the Ministry of Supply and the Scottish Council 
on Industry. The Development Commissioners 
have promised to make pound for pound grants 
to the Association up to a maximum of £25,000. 
In its survey work the Association will endeavour 
to discover or develop reliable methods of 
survey of littoral and sub-littoral seaweeds. 
The engineering division will maintain and 
develop the survey ship “ Prospecto,”’ which 
has been specially fitted out for the survey and 
collection of deep-sea seaweeds. This division 
will also undertake the task of developing the 
equipment necessary for littoral surveys and 
methods of landing, pressing, drying, and milling 
equipment. It will also be responsible for 
assisting farmers arid crofters to collect seaweed. 
The chemical division of the Association will 
make a study of the seasonal variations of 
various Scottish seaweeds, and will provide 
information for those firms which are engaged 
in the manufacture of chemicals and who 
market or use seaweed for feeding-stuffs or 
fertilisers. A director is to be appointed, who 
will co-ordinate these interests. The board of 
the Association is being assisted by leading 
scientists, who have promised the fullest use of 
the facilities of other scientific organisations. 
The Scottish Council on Industry is of the 
opinion that commercial interests engaged in 
the extraction and use of seaweed chemicals 
will move to the Pacific Ocean, unless evidence 
is available in a few years that Scotland, as is 
believed in some quarters, can be developed as 
a large supplier of seaweed. The Chairman of 
the Association is Sir A. Stephen Bilsland, Vice- 
Chairman of the Scottish Council on Industry, 
and the Vice-Chairmen are Major Mark Sprot 
and Mr. E. D. MacPhee. The Board consists of 
Sir Thomas Merton, Mr. Neil Beaton, Mr. G. N. 
Davidson, and Mr. M. G. McCulloch. Mr. C. J. 
M. Cadzow is Secretary, and the offices are at 
28, Rutland Street, Edinburgh. 


Ruston and Hornsby, Ltd. 


At the annual general meeting of Ruston and 
Hornsby, Ltd., which took place in Lincoln on 
Thursday, July 6th, the chairman, Mr. G. R. 
Sharpley, recalled: his comments on post-war 
intensive competition at last year’s meeting, 
and said that their accuracy had already been 
confirmed. Mr. Bone, the company’s new 
managing director, had, he said, recently 
returned from the United States, where he had 
carried out a comprehensive and extended 
tour, and had studied intensively the character 





of the competition we should have to face in the 
future from vast and highly specialised factories 
turning out an almost unbelievable volume of 
the firm’s class of products in that. country. 
While fully realising the gravity of this potential 
competition, Mr. Bone had come to the con- 
clusion that with leadership and co-operation 
we should win through. Strict economy would 
have to be observed. Mr. Sharpley went on to 
say that he attached the greatest importance 
to the Government’s post-war proposals, as 
drawn up by Lord Woolton, in the recent White 
Paper, which, if wisely developed, would help 
materially to mitigate the likelihood of another 
period of acute depression and consequent 
unemployment, such as occurred after the last 
war. There was also the incidence of the post- 
war refund of E.P.T. of 20 per cent., less income 
tax, the wise expenditure of which would 
definitely tend to stimulate employment. The 
need for such action was greatly accentuated by 
the extent to which the war situation, had 
resulted in certain important overseas markets 
developing their own internal manufacture of 
products marketed by the company. We should 
maintain our foothold in those markets only by 
high quality and reasonable prices. Export 
trade must be developed, and he welcomed 
the attention now being given by Government 
Departments to those problems. Research was 
highly important, and steps had been taken by 
the oil engine industry to form its own research 
association and to acquire a suitably equipped 
research station. 


The Coal Industry 


In view of the discussion on the coal industry 
in Parliament, the Ministry of Fuel and Power 
has issued as a White Paper a statistical digest 
of the coal mining industry,“ which covers 
the period from 1938 to March of the 
present year. For the first time particulars 
are given of the coal used by electricity under- 
takings, gas companies, and industrial concerns. 
The increase in coal used is reflected in the 
following figures:—In 1938, 24,372,000,000 
units of electricity were produced, which com- 
pares with 36,942,000,000 units in 1943. In the 
same period the gas manufactured rose from 
317,640,000,000 cubic feet to 347,851,000,000 
cubic feet, while gas bought from coke’ ovens 
increased from 29,621,000,000 cubic feet to 
46,992,000,000 cubic feet. The total amount 
of saleable coal produced in 1938 was 226,993,200 
tons, and that amount increased the following 
year to 231,337,900 tons. In the following years 
the amount showed a decrease and in 1942 
203,633,400 tons was produced, which fell to 
194,493,000 tons last year. In the first quarter 
of this year, owing to the serious strikes, only 
47,581,300 tons were produced, which compares 
with 50,240,800 tons for the first quarter of 1943. 
In 1941 the average number of wage earners 
in the coal industry was 697,600, in 1942 it 
rose to 709,300, and in the following year it 
fell to 707,800. It was 703,000 in the first 
quarter of this year. - Counting all workers 
below and above ground, the average output per 
shift was 1-12 tons in 1938 and it fell to 1-03 
tons in 1943 and to 1-02 tons in the first quarter 
of 1944. Disputes in 1942 resulted in a loss of 
597,000 man-days of work and 833,200 tons of 
coal. The next year 692,600 man-days and 
1,090,700 tons of coal were lost. In the first 
quarter of this year 1,564,100 man-days and 
2,032,900 tons of coal were lost. A special study 
of absenteeism has been made. It shows that in 
1943, among workers at the coal face, there was 
6-1 per cent. of voluntary absenteeism and 
9 per cent. of involuntary absenteeism, making 
a total of 15-1 per cent. In the first part of 
this year the voluntary absenteeism declined 
slightly, but the involuntary absenteeism 
remained the same at’9 per cent. Absenteeism 
appears to be highest on Mondays, including 
the Sunday night shift, and Saturdays. Taking 
the country as a whole, last year the total costs 
of production were £238,388,969 and the pro- 
ceeds £250,147,367, giving a credit balance of 
£11,758,398. The wages cost of production 
worked out at £175,072,358, or 23s. 3d. a ton. 
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Historic Researches 


No. I—FRICTION :—CovLomB AND MoRIN’s EXPERIMENTS 


Charles Augustin Coulomb (1736-1806), a 
member of the old French nobility, was a 
military engineer by profession. Although 
chiefly remembered to-day for his electric and 
magnetic investigations, his range of scientific 
interests was very wide. Problems in archi- 
tecture, the construction of compasses, the 
circulation of sap in plants, heat, the cohesion of 
fluids, and the torsion of shafts were among the 
many subjects which came within the wide- 
ranging scope of his experimental inquiry. Like 
Galileo, he was persecuted for his beliefs. Sent 
to Brittany as a Royal Commissioner, to report 
upon the proposed construction of canals in that 
Department, he gave great offence to the autho- 
rities by expressing thorough disapproval of 
the, scheme, and, refusing to alter his verdict, 
was imprisoned. Remaining firm, he eventually 
succeeded in securing recognition of the sound- 
ness of his views, and, on being released, was 
honoured and rewarded for his candour. He 
survived the terrors of the Revolution, and was 
among those appointed by the Revolutionary 
Government to revise the nation’s system of 
weights and measures. His contribution to the 
study of friction was contained in a communica- 
tion in 1781 to the Academy of Sciences, entitled 
“Theory of Simple Machines, Comprehending 
the Effects of Friction and the Stiffness of 


Ropes.” a 


Arthur Jules Morin (1795-1880) entered the 
Ecole Polytechnique in 1813, and on completing 
his studies was commissioned as a Captain in the 
Artillery. Although he ultimately rose to the 
rank of General in the French Army, his interests 
and achievements were scientific rather than 
military. At an early age he was appointed 
Professor of Applied Mechanics at Metz. There 
he began the career of practical experimentation, 
which brought him fame, not only in his native 
country, but throughout Europe and in Britain. 
His friction experiments, the results of which 
confirmed and extended those obtained by 
Coulomb, were among the earliest of his investi- 
gations. His report upon them was published 
in 1831. Subsequently, he turned his attention 
to hydraulic turbines, the cohesion of masonry, 
road construction, dynamometers for prime 
movers, and other subjects, all of which he 
approached from an experimental rather than 
a mathematical basis. In 1841 he left Metz to 
become a Professor and later the Director of the 
Conservatoire des Arts et Métiers at Paris. On 
the establishment of the Second Empire his help 
and guidance were repeatedly sought by 
Napoleon III in carrying out his grandiose 
schemes for the reconstruction of Paris and 
other large French cities. In his late years he 
gave much attention to the ventilation of 
theatres and other public buildings. 





HAT is friction, what is its cause, and 

what are its laws? To these questions 
our fathers and grandfathers were ready to 
reply with considerable assurance. Following 
Newton’s lead, they defined friction as an 
inherent force resisting relative movement 
between two contacting surfaces. Their text- 
books told them that its cause lay in the 
rugosities of the surfaces, the hills and 
valleys, peaks and pits, which the most 
perfect workmanship could not eliminate, 
and which, intermeshing like the teeth of 
gear wheels, resisted sliding movement. The 
work done in overcoming friction was ‘iden- 
tified with the work spent in lifting the slid- 
ing surface over the hills of the other or in 
wearing them down. They spoke of “ imme- 
diate ” and “ mediate ” friction or the fric- 
tion of dry and greasy surfaces, and held that 
the presence of an unguent reduced the fric- 
tion because it filled up the valleys and pits, 
and thereby lessened the extent to which the 
surfaces intermeshed. 

The laws of friction which they accepted 
were those which Coulomb had formulated, 
and the values of the frictional force between 
surfaces of various kinds were taken to be 
those found by Morin. Coulomb had studied 
the laws of sliding friction by means of a 
loaded sled of one material supported on a 
horizontal table of the same or another 
material and acted upon by a weight through 
the agency of a rope passing over a pulley.* 
The force required just to initiate movement 
of the sled was called the “ friction of rest ” 
for the particular pair of surfaces under test. 
The time taken by the sled, once it had begun 
to move, to traverse a known distance was 
also observed, and from it the “ friction of 
motion ” was calculated by a simple applica- 
tion of Newton’s Second Law. Coulomb 
found that the friction between the sled and 
the table was directly proportional to the 
load pressing them together, but that with 
any given load it was not altered by altering 
the area of the sled surface. He also found 





*The illustrations accompanying this article are 
taken from Weisbach’s ‘‘ Manual of the Mechanics of 
Engineering,” fourth edition, 1863. 


that the friction of rest was generally greater 
than the friction of motion and that the 
friction of motion was independent of the 
velocity. The friction of greased surfaces 
was generally smaller than that of ungreased 
surfaces and depended more upon the 
nature of the unguent than upon that of the 
materials constituting the surfaces. Morin 
fifty years later, using similar but more 
refined equipment, confirmed Coulomb’s 
findings and determined the coefficient of 
friction—the ratio of the total frictional 
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COULOMB'S EXPERIMENTS 


force to the total normal load on the sled— 
for a large number of pairs of surfaces. 

To study the friction between an axle and 
its bearing, Coulomb fixed a wheel to the 
axle and from it suspended a pair of weights. 
The sum of the weights being the load on 
the axle, Coulomb took ¢ (P+Q) 7, where r 
was the radius of the axle, to be the fric- 
tional moment resisting rotation and equated 
it to the rotating moment (P—Q) a, where 
a was the radius of the wheel. In this way 
he obtained the static coefficient of friction ¢ 
for the material of the axle and bearing. 
When the weights were adjusted so as to 
cause motion of the wheel, he measured the 
time taken by them to rise or fall through a 
given distance, and thereby calculated the 
kinetic coefficient of friction. He found that 
the friction of axles in their bearings followed 
the same general laws as those applicable to 
sliding friction, but that for the same 
materials. the friction of axles was less than 
the sliding friction. Morin repeated and con- 


— 


determined the values of the coefficient for 
various materials. An example of his find. 
ings may be given. For wrought or cast iron 
axles mounted in cast iron or bell metal 
bearings, and lubricated with oil, tallow, or 
lard, the coefficient of the friction of motion 
was stated to be 0-075 with “ ordinary lubri- 
cation ” and 0-054 when the lubrication wag 
“* well maintained.” 

Coulomb also investigated the friction of 
conical pivots and knife edges, and carried 
out a few experiments on “ rolling friction,” 
For the last-named purpose he used rollers 
of lignum vite or elm, and caused them to 
roll along oak supports by winding a string 
round them and attaching unequal weights 
to its ends. He found that the resistance to 
rolling was directly proportional to the load 
on the roller and inversely proportional to 
its radius. An extensive series of experi. 
ments by Morin on the resistance of wagons 
on roads confirmed Coulomb’s conclusions, 
but some other experimenters found that the 
friction was in inverse proportion to the 
square root of the diameter of the roller or 
wheel. All, however, agreed that the coeffi. 
cient of rolling friction was very small in 
comparison with the coefficient of sliding 
friction for the same materials. The genera] 
conclusion was that it was so small that it 
needed scarcely to be taken into account. 
That conclusion appeared to be quite con- 


origin of friction. If it were caused by the 
engagement of the rugosities of the contact- 
ing surfaces, then rolling friction could be 
likened to the force required to roll a freely 
mounted gear wheel along a rack, whereas 
sliding friction would correspond with the 
much greater force needed to drag the wheel 
along the rack when the wheel was held 
against rotation. 

For many years Coulomb’s laws of fric- 
tion—frequently, a little unjustly, called 
Morin’s laws—were accepted by engineers 
with unquestioning assurance. They were 
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firmed Coulomb’s results for axle friction and 





regarded virtually as laws of nature, ranking 
with, and as inviolable as, the laws of motion 
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SLIDING AND ROLLING FRICTION 


or the law of gravitation. They certainly 
possessed the merit of simplicity, and were 
easy to apply to practical problems. Never- 
theless, evidence existed from an early date 
which showed that at the very best they were 
merely convenient approximations to the 
truth. Morin himself had uttered a warning 
against taking them to be absolute and final. 
Subsequent research, unheeded by most 
engineers, soon established some of the 
directions in which the laws were inaccurate 
and incomplete. It was discovered that if the 
force pressing the two surfaces together was 
low, the resistance to sliding motion was not 
independent of the area of the contacting 
surfaces, but instead increased with the area. 
This departure from Coulomb’s First Law 
was explained by introducing the idea of 
adhesion between the surfaces as an addi- 
tional factor resisting relative motion. This 
adhesion, or molecular attraction, it was held, 
existed even in the absence of all pressure 
between the surfaces and would increase in 
amount with their area. It contributed in a 


sistent with the prevailing belief regarding the ' 
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minor, but. constant, degree to the resistance 
to sliding motion under medium loads, and 
because the dominating factor when the 
load was low. Had the experimental 
facilities available in those days permitted 
this conception to be pursued further, a 
modern widely accepted theory of the origin 
of friction—that of Dr. F. P. Bowden and his 
colleagues at Cambridge—might have been 
anticipated by sixty years. 

Coulomb’s statement that the friction of 
motion was independent of the velocity was 
also controverted by later investigators. In 
1861 Bochet published the results of some 
experiments which he had carried out by 
attaching skids of different materials to the 
wheels of railway wagons—thereby convert- 
ing them to sleds—and pulling the wagons 
along a level line by means of a locomotive 
fitted with a spring dynamometer. He found 
that the coefficient of friction for all materials 
was markedly dependent upon the velocity, 
decreasing without interruption as the velo- 
city increased. 

About the same time Hirn investigated the 
“ mediate friction ” of axles in their bearings 
by means of a “ friction balance.” The axle 
was of cast iron and was kept cool by circu- 
lating water through its hollow interior. The 
bearing was of bronze. The axle, dipped in 
oil, was rotated at speeds ranging from 
50 to 100 revolutions per minute. Hirn 
found that the friction increased in direct pro- 
portion with the velocity when the tempera- 
ture was kept constant, while if the tempera- 
ture were allowed freedom to assume its 
natural value, the friction increased at a 
slower rate, namely, in proportion to the 
square root of the velocity. It was objected 
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HIRN'S FRICTION BALANCE 


by critics that Hirn’s results were not applic- 
able in practice, because of the high surface 
velocities—2ft. to 4ft. per second—and low 
loadings—about 1}1b. per square inch of 
projected area—which he adopted. . 

These later experiments seemed to confuse 
rather than to elucidate existing knowledge 
concerning friction. The confusion was par- 
ticularly marked regarding the effect of 
velocity. Coulomb and Morin both said that 
the friction of motion was independent of the 
velocity. Bochet’s experiments implied that 
it decreased with the velocity. Hirn reported 
that it increased. A partial explanation of 
these discordant results might have been 
found in the fact that Hirn experimented 
with deliberately lubricated surfaces, whereas 
the others used ostensibly unlubricated sur- 
faces. Such an explanation would, however, 
have entailed the conclusion that mediate 
friction was in some way or other a radically 
different phenomenon from immediate fric- 
tion. That conclusion would have been 
wholly opposed to contemporary thought on 
the subject. It was firmly believed that 
mediate friction was merely an alleviated 
form of immediate friction, and that the use 
of an unguent simply reduced the value of 
the coefficient of friction without altering the 
fundamental factors producing the friction. 

Faced with this discordance of experi- 
mental evidence, engineers followed the easy 
course of accepting Coulomb’s and Morin’s 
findings to the complete exclusion of all sub- 
sequent contradictory results. Their text- 
books encouraged them to do so. As late as 


1880 they presented their readers with 
analytical discussions of the friction between 
all manner of contacting surfaces—conical 
and round-end pivots, footstep bearings, 
axles working in new and in worn bearings, 
and so forth—the whole of the analysis being 
based on the assumed universal applica- 
bility of Coulomb’s laws and Morin’s coeffi- 
cients. To this era belongs the development 
of the so-called anti-friction pivot with its 
tractrix profile and the origination of the 
proposition that the friction of an axle in a 
new bearing is 1-57 times as great as it is 
when the bearing becomes worn. 

The text-book treatment of the subject 
was accepted by engineers without demur. 
Nevertheless, with very little trouble they 
could have convinced themselves that some- 
thing was seriously wrong in it. Let us take 
as an example a shaft running in a bearing at 
a surface speed of 300ft. per minute, and 
loaded with a pressure of 500 lb. per square 
inch of projected area. According to the 
text-books, the coefficient of friction of move- 
ment between lubricated metal surfaces was 
about 0-1. The work expended against the 
friction applied to the shaft would therefore 
be 15,000 foot-pounds per minute per square 
inch, or the equivalent of 1166 heat units per 
hour. The evaporative performance of a 
locomotive fire-box might be taken as 1 cubic 
foot of water per hour per square foot of 
surface, which is equivalent to the transmis- 
sion of some 416 heat units per hour per 
square inch. Hence the bearing in question, 
if the text-book treatment and coefficient 
were correct, would require to transmit and 
conduct away 2-79 times as much heat per 
unit of surface as passed through the walls 
of a locomotive fire-box. To obtain such a 
rate of transference the bearing would have 
to be at a red-hot, if not white-hot, tempera- 
ture.T 

As time passed and. further experiments 
were undertaken, the complexities and 
uncertainties of the subject continuously 
increased. Between 1877 and 1879 several 
investigators—including Fleeming Jenkin, A. 
S. Kimball, R. H. Thurston, George Westing- 
house, and Captain Douglas Galton—pub- 
lished results which, while discordant among 
themselves, agreed in disputing the accuracy 





of Coulomb’s laws. Some of these. workers 
reported definite evidence that the coefficient 
of friction was dependent upon the pressure 
per unit area between the contacting surfaces, 
and was not as Coulomb and Morin had 
asserted, independent of it. All agreed in 
asserting that the coefficient of kinetic fric- 
tion varied with the velocity, although their 
findings as to the manner of its variation were 


widely different. Jenkin, experimenting at 
very low speeds, found that with some 


materials the friction decreased with the 
velocity, while with others it remained con- 
stant. Kimball reported that at extremely 
low speeds the friction increased with the 
velocity, and that at higher speeds it 
decreased. Thurston’s results reversed this 
finding, and indicated that as the velocity 
rose from zero, the coefficient fell continu- 
ously from the static value to a minimum and 
then rose steadily, the minimum value being 
determined in any particular case by the 
intensity of the loading pressure. The experi- 
ments conducted jointly by Westinghouse 
and Galton on the friction between brake 
blocks and wheels showed that the coefficient . 
of friction decreased with the velocity and 
also with the intensity of the unital pressure. 

The situation had now reached such a stage 
of confusion that in 1879 the Institution of 
Mechanical Engineers appointed a committee 
to study “ friction at high velocities, specially 
with reference to friction of bearings and 
pivots, friction of brakes, &c.’”’ The Com- 
mittee consisted of E. A. Cowper, Captain 
Douglas Galton, Dr. John Hopkinson, Pro- 
fessor Fleeming Jenkin, John Ramsbottom, 
Lord Rayleigh, and Professor A. B. W. 
Kennedy. There was some delay in starting 
the Committee’s work, but during 1882 it 
succeeded in securing the services of Beau- 
champ Tower for the purpose of carrying out 
some experiments on a specially designed 
machine at the Edgware Road works of the 
Metropolitan Railway. Tower threw himself 
into the work with enthusiasm, and by 
September, 1883, submitted his first report 
to the Committee. The report was presented 
to the members atthe Autumn Meeting of the 
Institution held at Birmingham on November 
Ist of that year. 

(To be continued) 








Condensing 


Locomotives 


By Dr. G. V. LOMONOSSOFF and Captain G. LOMONOSSOFF, R.E.M.E. 
No. I1—(Continued from page 7, July 7th) 


(4) Air Cooling.—As was mentioned above, 
in condensing locomotives, as in diesel loco- 
motives, only air can be used as a final cooling 
medium, since it would be too costly to carry 
water for all the cooling operations. 

The total amount of heat Q which should 
be absorbed per hour by the cooling air is 
expressed by three basic relations, given in 
equations (7), (8), and (11) below. 

First 


Gag Hic WHA 
where for diesel locomotives g’~2400 B.Th.U. 
per H.P.~1340 C.H.U. per H.P.~600 kilo- 
calories per H.P.; whilst for condensing loco- 
motives g’~12,000 B.Th.U. per H.P.~6700 
C.H.U. per H.P.~3000 kilo-calories per H.P. 
In other words, other conditions being equal, 
a condensing locomotive requires five times 





+ This example and the figures given in it are taken 
from a “‘ Letter to the Editor ’’ from Beauchamp Tower, 
printed in the issue of Taz Enorrrr dated April 4th, 
1884, a few months after he presented his first report. 
His preliminary experiments had shown that the true 
coefficient of friction for a lubricated journal lay appa- 





rently between 0-003 and 0-0015. 





as large a cooler as the corresponding diesel 
locomotive. 
Secondly, 

Q=Lec (8,—9,) . - + (8) 
where L is the volume of air passing through 
the cooler per hour, 0,, its outlet tempera- 
ture, 0, its inlet or atmospheric temperature, 
and c its specific heat per unit volume. For 
dry air 

Cyp_,0°24 

c=Cq=- = 

U% Ua 
where v, is its specific volume. But if L 
cubic feet of air contain W, lb. of water, the 
heat absorbed by this mixture is 

ga (8,—9) +W, (H,,—te) . (9) 

where +, is the initial temperature of water 
W., and H,, its total heat per lb. when it 
leaves the cooler at temperature 6,,. The 
combination of formule (8) and (9) gives, for 


wet air, ie : 
cmc eT (10) 
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Sometimes ¢ approaches 10 cg. 
Thirdly, according to Newton's Law!” 
Q=A84 (11) 
where S is a cooling surface, 4 the mean tem- 
perature drop, and 


1 
as FE EP 
VD) Key Uy 
In the last. well-known formula v is the heat 
transfer coefficient between the cooled sub- 
stance and walls, v, that between the walls 
and the air, 5 the thickness of walls, and x,, 
the thermal conductivity of the material of 
the walls. Expressed in British thermal 
units per square foot per hour per degree 
Fahrenheit, or in Centigrade heat units per 
square foot per hour per degree Centigrade, 
v is about 2000 for condensing steam, about 
400 for flowing water, and about 10 for 
moving air. 

These figures have only an orientating 
value, and cannot be used for designing. The 
more precise values of v, depending on 
velocity, can be found in McAdams’ book" 
or in Professor Lander’s paper.4* But even 
the above figures show that the terms 1/v 
and 8/x, are negligibly small in comparison 
with 1/v,. Hence for air, equation (11) can 
be written as 


(12) 


Q=u,84 . (11a) 
where, according to recent investigations, 

va=A (wp)"d™ . (13) 
In this formula A is a function of the mean 
temperature, w is the mean velocity of the 
air flow, d the diameter of the tubes forming 
the cooler, and m for air is about 0-6. ' 

(5) The Generalised Coefficient of Heat 
Transfer.—Generally speaking, the mean 
drop 4 is a rather complex function of tem- 
peratures @,, @,,, T,,, and T,, where T,, is 
the highest and T, the lowest temperature of 
a cooled substance, It is therefore much 
more convenient for practical purposes to 
present equation (11) in the form 


Q=AS (T,,—9,) . 
or, in the case of an air condenser, 

Q=AS8 (T,—#,) . (15) 
where T,, is the temperature of condensation 
and A may be called the generalised coeffi- 


cient of heat transfer. 
First of all 


(14) 


Q 

Ape co eve, (16 

5 (i, —8) 3 

can be measured with higher accuracy than 
_Q 

= SA (17) 


because the real value of 4 is very seldom 
known. Secondly, the temperature drop 
(T,,,—9,) is a basic characteristic of the con- 
ditions under which the cooler should work. 

The combination of equations (11) and 
(14) gives 

4 
ee 
and therefore for any assumption regarding 
the function 
A=f (tT. Nes ee 8.) 

it is possible to establish a relation between 
A and A. This will now be done for the 
simplest assumption, namely, that tempera- 
tures 9 and T are changed, in accordance, 
with a linear law (Fig. 11). Then 

TV m— On T.—9__ | mtte On+%q 
ir 2 t Bs eB 2 
Tests with the coolers on Russian diesel loco- 
motives showed that the errors due to the 
application of this formula did not exceed 
+3 per cent. In the case of a condenser 


(18) 





(19) 


and therefore 
O:n+ Oa 
A =T,— The - 
The combination of relations (8), (11), (14), 
and (20) gives, for an air condenser, 
1 
Be dee: Be 
NeL 
(6) The Role of Fans.—Equation (21) shows 
that A depends not only on A but also on L, 
i.e., the amount of air supplied by the cooling 
fans per hour. In reality, however, the réle 
of the quantity L is still greater, because, 
according to equation (13), Aca, also 
depends on L. As a matter of fact, the mean 
velocity of air 


(20) 


(21) 


L 
w=— 


0 (22) 


where 
Q=y8 (23) 
is the cross section of all air passages in the 
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cooler. At given values of p, d, and y there- 


fore 
; is 0.6 
A~ Va ~A (¢) 


qn 


Beste jin-h 
_— 


(24) 


where 


for a given condenser can be regarded as a 
constant. 

The combination of formule (14), (21), and 
(24) gives 

L 


ea 
1 /L } 

A’ (5) 3 Cc (T, 6.) ° 
This is the basic equation for an air con- 
denser. It shows the réle of L, i.e., of the 
fan’s capacity. When S=co and the speed 
of the locomotive V~0, 


25) 


a. on 
Linking cT.—0 (26) 
In other words, even with a cooling surface 
of infinite area, fans should still be assigned a 
definite capacity, denoted by L,. But the 
practical minimum for L, say, L,, is still 
greater. As a matter of fact, in equation (8) 
the outlet air temperature @,, cannot be 
higher than T,. Hence 


th oS ie, (27) 


c T.— 0, 
For design purposes, it is usually assumed 
that 6.=T',—-d 
m 2 2 


where 4,=2 to 5 deg. Cent.3-5 to 9 deg. Fah. 
Then equation (8) gives the value of L 
and equation (25) the corresponding value 
of 8. But, generally speaking, equations (8) 
and (25) can be satisfied with any value of 
L which is greater than L,, but each of these 
values corresponds to definite values of S 
and 6,,. And the designer has to calculate 
which of these combinations is the most 
practicable. 





1" 
Tata, 








tive should lose no water at all. This has 
two advantages. First, it obviates the neceg. 
sity of any water supply between two boiler 
inspections ; and secondly, under siich cop. 
ditions it is possible to supply boilers with 
distilled water. The former permits the 
location of railway through waterless count; 
and the latter considerably cheapens the 
maintenance of locomotives. - 

In reality it is not quite so. Some auxiliaries 
and even some condensers do lose a certain 
amount of water, and therefore it is possible 
only to increase the mileage between two 
water supply points, but not to abolish them 
altogether. In any case, as will be seen later, 
condensing permits journeys of over 40 
miles without rewatering. For waterless 
countries this has a decisive aspect. 

Regarding the disadvantages of con. 
densing in locomotive service, the principal 
ones are :— 

(1) The necessity of producing the draught, 
not by the blast pipe, but by fans. 

(2) Complexity and weight of condensing 
apparatus. 

(3) Difficulty of maintaining a consider. 
able vacuum, especially at high speeds. 

(4) Dependence of the output and tractive 
effort on the atmospheric temperature. 


Of these, (1) and (3) present the greatest 
difficulties for locomotive crews, (2) for 
designers, and (4) for the operating depart- 
ment. Difficulties (2), (3), and (4), which 
concern coolers, also exist on diesel locomo. 
tives. There is, in fact, an opinion that they 
are the same for both of these'new types of 
locomotives. This, however, is entirely 
correct only as far as (4) is concerned. In 
diesel locomotives no vacuum is required 
and no steam is condensed. There it is neces- 
sary only to cool the water which cools the 
cylinders and sometimes the pistons. There- 
fore in diesel locomotives (3) and (1) do not 
arise and (2) is much less important than 
with condensing locomotives. 

But dependence (4) does exist in diesel 
locomotives, and Fig. 12 gives it for the 
Russian 2-10-2 diesel-electric locomotive. 
Each curve in this figure represents a relation 
between the tractive effort and speed at a 
certain atmospheric temperature. 

In condensing locomotives this dependence 
is of the same character. As a matter of 
fact, the exhaust steam is cooled either by 
water or directly by air; but in the former 
case cooling water must be in turn cooled by 
air. Consequently, in both cases from each 
pound of steam used a certain amount of 
heat—say, g—is transferred to the atmo- 
spheric air. If the steam consumption per 
hour is U, the total amount of heat trans- 
ferred to the atmosphere is 


Q=qU (28) 


On the other hand, as was established in 
Section (5), for each cooler working with air 


Q=AS (T,—6,) (15) 
where A is its generalised coefficient of heat 
transfer, S its cooling surface, T, the tempera- 
ture of condensation, and @,, the temperature 
of the air itself. Hence 


yAs 


(T,— 9a) (29) 
where for our purposes 8, q, and T can be 
regarded as given. 
At the same time, the efficiency of any 
steam engine 

5 es em ee 
WP Dan, Ud, * 
where N is brake horsepower, J mechani- 
cal equivalent of heat; H, the total heat of 


(30) 





(7) Additional Advantages and Disadvan- 
tages.—Theoretically a condensing locomo- 
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expressed in the same units as H,, namely, 
p=2545 B.Th.U,—1414 C.H.U.=632 cal. 
In any case, B as well as B’ depend only on 
the units chosen. Combining the last two 
equations, we have 


N _AS 


U=B Was (T,—44), 
or 
N=b A m (T2—6q) (31) 
where ae 
SH, 
b= 7B 


and ‘I’, can be regarded as constant. 

Relation (31) is of a great practical import- 
ance. It shows that the output of any con- 
densing locomotive is directly proportional to 
Ay %m and ('T,—6,). If 6, becomes equal to T,, 
N will become zero, regardless of how high 
the efficiency »,, may be. On the other 
hand, at any given value of (T,—6,) the out- 
put rises together with values of A and 7,. 
This means that in condensing locomotives 
the increase in efficiency 7, not only 
decreases the fuel consumption, but also makes 
it easier to overcome any difficulty arising 


15 
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from the dependence of the output and 
tractive effort on the atmospheric tempera- 
tue. In this respect the increase of the 
coefficient A is also valuable. 

Railway engineers prefer to operate, not 
with output N, but with tractive effort 


aN 
where a depends only on units used. (If F 


is expressed in pounds and V in m.p.h. 
a==375.) The combination of formule (31) 


and (32) gives 

¥F=a b A %n (T, 4) (33) 
V 

At A, 4m and (T,—6,) constant this is the 
equation of a rectangular hyperbola in co- 
ordinates F and V. In reality, however, »,, 
depends on the speed V and therefore the 
relation between F’, @,, and V is more com- 
plex, but still has a hyperbolical form, similar 
to that of curves given in Fig. 12. 
(8) Blast Pipe and its Substitution —One 
of the main peculiarities of all locomotives 
is that, owing to restriction of speeds, not 


fact has been neglected by many inventors, 
who have at various times tried to solve the 
locomotive problem, but it is of great prac- 
tical importance. Owing to this fact, loco- 
motive boilers should be able to work with 
different rates of evaporation and the blast 
pipe permits these rates to be selected almost 
automatically in accordance with the 
schedule, weight of a train, profile of the 
track, and existing restrictions of speed. 

The success of the “ Rocket ” in 1829 was 
mainly due to the application of the blast 
pipe, and during the subsequent hundred 
years it has always been regarded as one of 
the most important parts‘of a steam loco- 
motive. Therefore it is quite natural that 
railway men look very suspiciously on any 
attempt to deprive them of such a miraculous 
device. But in reality that device is not so 
indispensable. First, the automatic action of 
the blast pipe is not perfect ; and secondly, 
there is a possibility of obtaining the same 
degree of automatic action by other means. 
The theory of the blast pipe was established 
by Zeuner in 1863.15 He proved that the 
amount of air sucked by the blast pipe per 
hour A is proportional to the amount U of 
the steam passed through it in the same time. 
In other words, according to his theory, 
A=fU, 

where f is a function of the blast pipe and 
chimney dimensions. All subsequent investi- 
gations, both theoretical and experimental, 
have confirmed this relation, but have 
changed a little the character of function f.14 
On the other hand, 

A=aC (34) 
where C is the fuel consumption per hour and 
a=(1+-8) a, (35) 
where a, is the amount of air theoretically 
necessary for the perfect combustion of 1 Ib. 
of a given fuel and £ the so-called coefficient of 
excess. A good fireman can always keep 8 
down to about 0-25 for coal" and less than 0-1 
for oil firing. In any case, for a given fuel 
and locomotive, a, 8 and therefore a canbe 
regarded as constant. Hence, 


U=-C=nC, (36) 
where 
ay 
=(1+8) # 
p=(1+8) f 


and for a given locomotive and fuel is con- 
stant. 

Thus the relation between the steam passed 
through the blast pipe U and fuel burnt C is 
expressed by straight line U (Fig. 13). At 
the same time, all tests made with steam loco- 
motives show that the relation between 
steam produced U’ and fuel burnt C has the 
form approaching to curve U’—Fig. 13'’—in 
which C, is the fuel consumption when the 
locomotive is stationary. Evidently 

C, K=E,, 
where K is the calorific value of fuel used 
and E, the energy absorbed per hour by 
external radiation. 

U is always less than U’, namely, 

U’=U+0U" (37) 
the brake pump and other auxiliaries. 
According to Russian tests for coal firing, 


times reaches 0:1 U’. 


0:25 U’. In any case- 


where U” is the amount of steam absorbed by 


U’ is about 0-02 U’, and for oil firing some- 
But when carriages 
are heated by locomotives, U” can be even 


Usiv', 
where 
Uv’ 
=]—— 8 
f=1 ad (38) 


of steam U which can pass through the blast 
pipe per hour is expressed by dotted line U,. 
In other words, for C between C,, and C,, the 
blast pipe ensures the amount of steam 
required and works more or less auto- 
matically. But for C<C, and C>C, 
there is no automatic action and the blower 
must be used. The blast pipe would work 
absolutely automatically only in the case 
where curves U, and U’ coincided, which is 
impossible. 

There are no blast pipes in’ locomotives 
with full condensation. In all of them the 
air necessary for combustion is delivered 
either by a fan in the smoke box or by a 
blower in the ashpan, both usually driven by 
an auxiliary turbine. 

According to special experiments of 
the late Professor Goss, if the fan in the 
smoke-box is driven by the exhaust steam 
and the whole of it passes through the 
turbine, the automatic action of this installa- 
tion will be similar to that given by the 
blast pipe.1* Unfortunately, many designers 
have ignored this important indication. 
Recapitulating, we see that the main disad- 
vantage of condensing locomotives is not the 
absence of the blast pipe, but-dependence of 
the output of the engine on the atmospheric 
temperature. Any condensing locomotive 
must be so designed that a sufficient output 
guaranteed even for the most 
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unfavourable atmospheric conditions. For 
tropical and sub-tropical conditions this 
requires heavy and complex construction. 
The maintenance of very high vacuum also 
presents some difficulties. 

On the other hand, the dependence of the 
output on outside temperature also exists in 
an even more unfavourable form for ordinary 
locomotives when they heat carriages. As 
a matter of fact, in this case the output 
decreases when the outside temperature falls 
and train resistance rises, whereas for con- 
densing locomotives it increases under such 
conditions. 

(9) Locomotive Efficiency—In order to 
close this theoretical chapter, let us establish 
some expressions for the locomotive efti- 
ciency which will be used through the whole 
of this paper. 

If horsepower at the rail is N, the work 
used for displacing the train, including the 
locomotive and tender in thermal units per 
hour, is BN. On the other hand, the heat 
spent for this work is C K. Hence the overall 
efficiency of the locomotive is 

BN 
fin K 
This well-known formula is correct for 99-9 
per cent. of all existing locomotives. But 
some new locomotives have auxiliary engines 
and even boilers which also use fuel, and 
sometimes this fuel is even of a different kind 
from that used for the prime mover. In this 
case evidently 


. (39) 


BN 


oKyoRn :«: ™) 


Y= 








only their tractive effort F', but also their out- 
put N, varies from zero to a maximum. This 


is less than unity. Consequently the amount 


where C” is the hourly fuel consumption by 
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the auxiliaries and K” the calorific value of 
the fuel used for them. 
On the other hand, the efficiency of the 
main boiler 
_H, U+H’ U"--h, U’_H’U' 
este KC ae 
where H”<H, is the mean heat of steam 
used in auxilaries (some of them use 
saturated steam) h,, heat of the feed water and 
8 ied 
U —h, 
so-called total reduced heat. At the same 
time the total efficiency of the main engine 
_H,U 
7Im=B N’ 
where N’ is the brake horsepower at the shaft. 
For ordinary steam locomotives 
N=N'=N,—N; 
where N; is indicated horsepower and N; 





(41) 


’=H, pte 


(30a) 


that absorbed by internal friction. Hence, 
even for ordinary steam engines, 
y_BN_ BN HU LU. _ HU 
“CK H,U CK U H HU™™ 
or 
H 

Y=¢ ra Nb Dm *s (42) 
and not 

Y= 1b Wms 


as some authors have assumed. In the most 
general case, however, 





N= N; —N,—N’, 

where N” is the power absorbed by auxiliaries, 
N’=N+N’, 
_B(N+N’) N+N’” BN : 
Wm H, U Pe N . H, U (43) 

and 

Y= a 10m (44) 
where 


oo ee 
1 CK+0" K H’ U+U" NEN’ * 
can be called the absorbing efficiency of the 
auxiliaries. 





(45) 


Ratio 


’ 

a — 

N,; 

is known as mechanical 
locomotive and 


(46) 
efficiency of the 


_BN; 
"HU 
as the thermal efficiency of its engine. In 


other words, the overall efficiency of the loco- 
motive engine 


(47) 


BN’ 


HU” un (48) 


and the overall efficiency of the whole loco- 
motive 
Y=na 7% - (49) 
According to the Second Law of Thermo- 
dynamics, 7, is always less than 


—T. 
i. SR 2 
aman. es oth OU GO ae 
characterising the cycle of Carnot, namely, 
Ne= Nr Yo, 
where 
er re (| 


Cc 


motive. Consequently 


Y= m1 % Yo - (51) 
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A Model for Quantitative Statistical 
Experiments 


By FRANK C. TURNER* 


y hpi average engineer, whether in practice 
or in embryo, finds some difficulty when 
entering the field of statistical method for 
the first time. He generally has neither the 
time nor the inclination to study the theory 
and consequently is somewhat suspicious of 
the findings. Whilst familiarity and faith 
come with experience, it is difficult to 
visualise—and prove—conclusions reached 
solely by manipulating data. The author’s 
experience with students (the description 
being used in its widest sense) is that what is 
wanted is some apparatus which will rapidly 
furnish representative data, allow that data 
to be varied to simulate, for example, pro- 
duction processes, and give at the same time 
a visual proof of the conclusions. The model 
here described was evolved by the author to 
meet this need and has been so useful in this 
respect that the details should be of use to 
others similarly concerned. 





* Lecturer-in-Charge, De ment of Mechanical 





Engineering, University of Sheffield. 


The requirements may be summarised as : 


(1) A ready means of obtaining the 
dimension! data of samples. 

(2) Reasonably rapid visual determina- 
tion of the actual bulk distribution. 

(3) Means for varying this bulk distri- 
bution as required. 

(4) No material consumption during 
tests. 


The basic principle adopted is the dropping 
of spherical specimens through a V-shaped 
slot into contiguous compartments (Fig. 1). 
The slot is formed by two plates A and B 
with chamfered straight-edges, the plate A 
being fixed and B movable. It is obvious 
that if plate B is moved at right angles to the 
working edge of A, the bulk distribution as 
shown by the compartments D will move 
bodily, thus imitating a change in mean. 
Slight changes in shape of distribution will 
occur due to the discrete steps by which 
distribution is measured. Again, if the plate 


is the so-called relative efficiency of the loco- 


B is rotated about a vertical axis coincidj 
with the bulk mean, the mean of the distrj. 
bution will remain unchanged, but the 
spread—standard deviation—as measured by 
compartment units will be altered. The com. 
partment D can be numbered to represent 
intervals in any continuous characteristic, 
milliamperes, tensile strengths, ten-thou. 
sandths of an inch, &c., to suit the user. 

The practical application of this principle 
presents some difficulties, but the following 
features have proved satisfactory. The 
specimen spheres must be large enough to 
handle individually, but no: so large that a 
bulk of 2000 (as a minimum) is awkward. A 
suitable size is therefore about jin. diameter, 
Steel balls meet the spherical requirements ; 
but, as commercially available in one nominal 
size, have such a small tolerance that the 
settings would need to be extremely critical. 
Glass beads as used in absorption bottles and 
described as 6 mm. to 7 mm. were therefore 
chosen. 

If the plates are slightly inclined down. 
wards from the narrow end of the slot, a 
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study of the geometry of the movement of 
the specimens explains the severe tendency 
to stick even with perfect spheres, and this 
tendency is aggravated by the ovality of the 
glass beads. A positive feed is therefore 
necessary and was obtained by running a 
Mec:ano chain on edge above the slot with 
shortened dressmaking pins slipped through 
the joints of alternate links. This is shown, 
with plate B removed, in Fig. 2. ‘The chain, 
fitted with tensioning device E (Fig. 3), is 
driven by fifty-six-tooth sprockets J and the 
plate A is shaped to act as a limiting guide to 
the pins. 

For feeding the bulk, a hopper-fed tray I’, 
8in. by 9in., is slightly inclined about one 
horizontal edge: The beads are constrained 
to a single layer in the tray by a glass plate, 
and a plain Meccano chain driven by twenty- 
eight-tooth sprockets K runs inside the lower 
edge, feeding an open spout to the start of 
the vee. The collector box D, which slides on 
guides under the V slot, is 8}in. high by 14in. 
back to front and 12in. wide (the working 
length of the slot). This width is sub- 





divided by thin sheet metal partitions into 
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FiG. 3—-MODEL. FOR STATISTICAL EXPERIMENTS 


the location of the beads. In Fig. 3 the 
collector is shown withdrawn from the model 
and turned round. 

Adjustments of the vee are obtained by 
pivoting plate B on a plate C above it, rela- 
tive positions being determined by springs 
against a micrometer G (40 t.p.i.) at 8in. 
radius. Plate C is held in a horizontal plane 
and located by springs against micrometers 
HH at each end. The micrometer heads 
are 2in. diameter. 

A fractional horsepower motor supplies the 
drive through reduction gearing, driving the 
metering sprocket J at approximately 
13 r.p.m. and the tray sprocket at 21 r.p.m. 
This gives an average feed of 200 beads per 
minute, which is slow enough to illustrate 
variability and yet passes the bulk through 
in ten minutes. 

The glass beads as sold commercially vary 
considerably in ovality, and whilst some 
departure from the true sphere is no dis- 
advantage as it introduces “ chance causes,” 
it is desirable to eliminate the worst ones. 
This is done by passing the supply through the 
machine and then repeating compartment by 
compartment. Beads that repeat their loca- 
tion plus or minus one compartment are 
retained and the others can be returned 
undamaged to their original destination— 
absorption bottles. 

For reasonable results the plates A, B, C, 
and their relative location and adjustment 
must be made to fine limits and the clearance 
between the slot and collector box must be 
kept ata minimum. The position of the feed 
spout relative to the slot is critical to ensure 
regular feeding. Any suitable construction 
can be arranged to support the drives, plates, 
and tray, and the author found that stan- 
dard Meccano parts fulfilled this function 
admirably. 

Many instructive experiments are possible. 
For example, quality control in production 
may be illustrated by the following series. 
A scoop of beads (say, 100), representing a 
shift’s production, is taken and a random 


The front and|sample chosen therefrom. These specimens, 
back panels of the box are plain glass and a/|put in the open spout, fall into the pertinent 
strip light L, behind the box, clearly shows up|compartments and their equivalent dimen- 
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sions are noted. Other samples are taken and 





treated similarly and from the results the 


sample averages and ranges are determined 
and the bulk mean M and standard deviation 
o estimated. It is educative to derive the 
normal or Gaussian curve for these values of 
M and o and draw this on the glass with a 
wax pencil. The answer to the question 
“‘ How does the actual distribution compare 
with this Gaussian curve ?”’ is immediately 
answered by passing the whole bulk through 
the model. The actual distribution is drawn 
on the glass for later reference. 

Control charts are drawn and sampling and 
plotting continued with, for one experiment, 
the plate C moved parallel to itself 0-00lin. 
per sample by means of the micrometers H. 
As soon as the control chart suggests a change 
in bulk characteristics, the whole bulk is 
remetered and the control chart’s indication 
proved visibly. Changes in spread, 1.e., 
range, by movement of the micrometer G 
again give ocular demonstration of the use 
and limitatio. of range charts. This deriva- 
tion of the bulk distribution in a few minutes 
gives the model a very great advantage over 
production examples where the determination 
of the bulk is impracticable. 

Taking suitable vertical divisions on the 
collector box to represent drawing or other 
limits, the use of “Go” and ‘“ Not Go” 
gauges compared with quality control are 
easily d-monstrable. The idea of process pre- 
cision and the use of the relative precision 
index formulated by Dr. B. P. Dudding can 
be studied with facility. In the case of 
“high precision” the objective setting can 
be derived (and proved), the expected drift, 
due, for example, to tool wear, simulated 
and followed on the control chart to 
the allowed limit, and the new location 
of the bulk distribution tested at this new 


setting. 








Effect of Sulphur on Flue Gas Analysis 


By P. McGREGOR ROSS 


ae flue gas produced by combustion in a 
boiler furnace is usually analysed by 
means of an Orsat apparatus. This measures 
the volumes of carbon dioxide (CO,), carbon 
monoxide (CO), and oxygen (O,) in a sample 
of the flue gas and the remainder is taken as 
nitrogen (N,). Any sulphur dioxide (SO,) 
present is, however, included with the CO,, 
so that their respective volumes cannot be 
ascertained directly. Ifthe ultimate analysis 
of the fuel is known, the relative volumes of 
CO, and SO, can be calculated as shown 
below. 

From the volumetric analysis thus obtained 
the weight of dry flue gases per pound of 
fuel (W) can be calculated. When there is 
no sulphur present it can be quite easily 
shown that this weight is given by 

11 CO,+8 O,+-7 (N,+CO) 
w= 3 (00,100) xe (1) 
where c is the weight of carbon burned per 
pound of fuel and equals the carbon content 
given by the ultimate analysis less the carbon 
in the ash. The other symbols represent the 
volumetric percentages of the constituent 
gases. In these calculations atomic weights 
are taken as C=12, O=16, N=14, and S=32. 

When the sulphur content of the fuel is 
appreciable, a correction must be made to 
account for the SO, included in the CO, read- 
ing. This correction can be derived as 
follows :—It is assumed that the combustible 
sulphur is all burned to SO, and the quantity 
of SO, formed is negligible. (The proportion 
burned to SO, is usually about 2 or 3 per 








cent.) 


Let the analysis of the flue gases expressed 
in percentages by weight be wCO,, w CO, 
w O,, w N,, and w SO,, and the analysis by 
volume bé v COg, v CO; &c. For the sake of 
brevity, it is assumed that hydrogen, methane 
and other hydrocarbons are not present in 
the flue gas. These could, however, be taken 
into account without affecting the method of 
calculation or the sulphur factors obtained 
in equation (4). 

The weight of dry flue gas per pound of 
carbon burned is 


W Weight of dry flue gases - 
c Weight of carbon in the flue gases 
w CO,+w CO+w O,+w N,+w SO, 


12 12 
na” C0O,+ = w CO 








28 
(2) 
This may be changed into an equal ratio 
expressed in terms of the volumes of the 
gases by multiplying each term by its 
respective molecular weight, for the weight 
of a gas present is proportional to (volume of 
gas) X (molecular weight). Thus 
ae 
—= 
44vCO,+28vCO0+ 32v0,+ 280N,+ 64080, 
12vC0,+ 12vCO 





11(vCO,-+vS0,)-+8v0,-+7(vN,-+-v0O) +5080, 
3(vC0,- 000) 
. (3) 


Since the Orsat analysis only gives the sum 
of (v CO,+v SO,), we must adjust this equa- 
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tion so that the v CO, and v SO, terms do not 
appear individually. 
The proportions of CO,, CO, and SO, are 
related thus : 
Weight of sulphur in flue gases 
Weight of carbon in flue gases 


__ Weight of combustible sulphur in fuel 
~ Weight of combustible carbon in fuel 


That is 








32 |.80 
ga P's 


Qian 





12 12 oe 
rv td CO:+35 w CO 


where 8 is the weight of combustible sulphur 
per pound of fuel. Putting this in terms of 
the volumetric analysis 
32 v SO, _8 
12vC0,+12vCO ¢ 
from which we obtain 
38 é 
seal CO,+¥v SO,)+2 00 | 
and (v CO,+¥v CO) 
8c 
= }] 7 P y S , 
3013 Je CO,+2 0,)+200 | 
Substituting these values in equation (3) 
and simplifying, we get J 
Ww_il (vCO,+vS80,)+8 v O,+7(v N+ CO) 
Cc 3 [(v CO,+v SO,)+v CO} 
53 


8c+38 
x( Bc )+z 
Let the volumetric analysis given by the 
Orsat apparatus be written CO,, CO, Ox, 


and N,. Then CO,=(vCO,+~S0O,), CO 
=v CO, O,=v O,, and N,=v Ng. 





v SO,.= 














Hence 
Ww_ul CO,+80,+7(N,+CO) _ (1+8)+% 
c 3 (CO,+CO) 8c} ° 8c 
,__11C0,+80,+7 (N,+CO) - ) _5 
—— 3 (CO, +00) X\ Or 58] +58 


(4) 
This formula may be derived in another 
way which shows more clearly why the two 


terms : sand 2s both appear. 


Thirty-two pounds of sulphur give a volume 
of SO, equal to the volume of CO, produced 
by the combustion of 12 Ib. of carbon. Hence 


= Ib. of sulphur and 1 Ib. of carbon give the 


same volume of flue gases and the same 
results in an Orsat analysis. 

Suppose we have a certain weight of 
sulphur-free fuel containing a total weight 
of ¢lb. of carbon, and this is burnt with a 
fixed amount of air. Then the weight of the 
flue gas is 

11 CO,+8 0,+ 7 (N2+CO) 
3 (CO,+CO) : 

(Note.—The weight of dry flue gas does not 
depend on the weight of the fuel, but on the 
weight of the carbon, for an increased ash 
content would, in this case, make no differ- 


ence.) 
Now, suppose that a weight c’ of this c is 





replaced by ; c’ (==8) pounds of sulphur. We 
would obtain the same Orsat analysis as 
before, and therefore the expression 
11 CO,+8 0,47 (N,+CO) 
3 (CO,+CO) 


would have the same value as before. 





But 


the weight of the flue gases is increased by the 





difference between the weight of sulphur and 
the weight of carbon replaced, 7.e., 
el - 5 s 
8—¢' =8—5 8=5 8. 
Hence the new weight of flue gases is 
11 CO,+8 O,+7 (N,+CO) 5 
3 (CO,-+CO) sides a 

_11.C0,+8 0,+7 (Ny+CO) /,,3.\ 5 

~ 3 (00,00) otge) ts 


where c” is the new weight of carbon present 








in the fuel, so that c=(e—e') tome" +3 8. 


It may be said that when considering the 
volumes of the products of combustion, the 


carbon equivalent-may be taken as : 8, but 


in calculating the weights of the gases, 
including the SO,, from their volumes, the 


38 thus neglected must not be forgotten, 


and must be added on at the end. 

A well-known text-book* on combustion 
in boiler furnaces in its latest edition gives 
the weight of dry flue gases per pound of 


fuel as 
11 CO,+8 O,+7 (N,+CO) (< sil ) 
1-83 
. (5) 


W="—~"3 (C0, +60) 
which,. from the above reasoning, would 





‘appear to be incorrect. 


With a coal containing 4:42 per cent. 
sulphur, burned with 20 per cent. excess air, 
the error in W due to using equation (1), 
with no sulphur correction, is nearly 3 per 
cent., and the error due to using equation (5) 
is about 1 per cent., while formula (4) gives 
the correct value. It should be added that 
in the above-mentioned text-book such an 
example is worked out, and it appears that a 
further error is made in the working, which 
compensates for and hence obscures the 
error of 1 per cent. introduced by the use of 
formula (5). 

It should be noted that “ equivalent ” 
values must be used with care, for in con- 
sidering different problems involving different 
properties of the two substances, different 
“ equivalent ’’ values should be used. For 
instance, in considering the heats of com- 
bustion of carbon and sulphur, the weight of 
carbon which is equivalent to a weight s of 


8 : ae 
5773" and in considering the 


weights of the products of combustion 


sulphur is about 


~ 33 Ib. of carbon are equivalent to 8 lb. of 
sulphur—this is the factor in equation (5)— 
but this can be used only when the weights 
alone are being considered and the volumes 
do not enter into the calculations. In the 
above example, however, both weights and 
volumes are used, and in such cases a simple 
“ equivalent ” cannot be employed, and it is 
necessary to work from first principles. 

In working out a routine flue gas analysis, 
the accuracy usually desired is not such that 
the errors in formule (1) and (5) are serious, 
but with the greater accuracy required in the 
testing of modern steam boilers it would be 
desirable to use the accurate correction for 
the sulphur content of the fuel. 








AN Etecrrico Linz SHut Down.—The Drumm 
battery train services between Harcourt Street 
Station, Dublin, and Bray, have been suspended 
as a cut in electricity consumption in Erie. 





* “The Principles of Combustion in the Steam 
Boiler Furnace,”’ by A. D. Pratt, published by Babcock 
and Wilcox, Ltd, 


Balancing Equipment For 
Electric Butt-Welding Plant 


A LARGE automatic resistance butt welder of 
200 kVA capacity and capable of welding 
sections up to 13 square inches has been in usp 
in the Doncaster works of the London anq 
North-Eastern Railway for some years, ani 
this machine was connected across two phases 
of a 400-volt, three-phase supply cable. When 
working at full capacity a rapidly fluctuating 
current up to a maximum of 700 amperes wag 
taken from each of two phases, whilst the 
current in the third phase was zero. It has 
always been unsatisfactory to connect a large 
single-phase load to a three-phase supply 
system, on account of the unbalanced conditions 
which are imposed on the system, and tho con. 
sequent loading up of two phases, whilst the 
third phase may have no load on it, but at the 
time this welder was installed there was no 
satisfactory alternative. 

Some months ago, as a result of the proposed 
installation of additional machines in the area, 


400 ¥ Three Phase Supply 
A c B 


Changeover 
la-—— Switch 





a Reactor 






Condénsers 


Single Pole 
Contactor 











, Single Phase Welding Machine é 
200KVA 
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BALANCING CIRCUIT DIAGRAM 


in which the welder was situated, it became 
imperative to consider an increase in the capacity 
of the supply cable. It had been noticed in the 
technical Press that Johnson and Phillips, Ltd., 
had developed a balancing equipment which had 
proved satisfactory on steady single-phase 
loads, such as furnaces, &c., and before order- 
ing additional supply cable it was decided to 
investigate the possibility of this equipment 
being adapted to suit the rapidly fluctuating 
load produced by automatic welding. Johnson 
and Phillips, Ltd., were therefore asked to 
consider the question. Test results were satis- 
factory, and showed that the enterprise was 
fully justified, and a balancing equipment, con- 
sisting of two condensers and a reactor, was 
finally installed. The results obtained are that 
the maximum current loadings in the three 
phases are now as shown in the table, thus 








Before balancer After balancer 
equipment equipment 
was installed. was installed. 
Material being 
welded... . Mild steel Mild steel 
3-625in. x 3-625in.} 3-625in. x 3-625in. 
= 13-14 sq. in. = 13-14 8q. in. 
Maximum 
current : 
Phase (a) 700 amps. 380 amps. 
Phase (6) 700 amps. 420 amps. 
Phase (c) 0 amps. 225 amps. 
Voltage -varia- 
tions ove 15 volts 5 volts 











enabling the cable to carry an additional 
150-200 kVA; the voltage variation has been 
reduced from 15 to 5 volts; the times occupied 
in the actual welding processes have been 





reduced by approximately 25 per cent.; and 
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ihe necessity for laying a new supply cable and 
for installing additional switchgear has been 
eliminated. 
It is appreciated that this method of balanc- 
ing @ steady single-phase load on a three-phase 
m has been in use for some considerable 
time, but it is understood that this is the first 
instance in which the method has been applied 
gatisfactorily to the very heavy fluctuating 
joad obtained when using a large butt welder. 
When designing balancing equipment for this 
fluctuating type of load, care must be taken to 
ensure that whilst obtaining a reasonable 





BALANCING EQUIPMENT FOR 


balance at the maximum load, the current in 
any phase at no-load is not excessive: When 
welding light sections one condenser is in 
circuit, whilst both condensers are in circuit 
when dealing with heavy sections. The reactor 
is fitted with a tap-changing switch for the same 
reason, ‘The two condensers that have been 
installed are shown in the attached engraving 
and a diagram shows the circuit. 








Electric Power in Caen Fifty 
Years Ago 


Ir is unlikely that the Ferranti alternator in 
the original electric light station at Caen is still 
running, but an interesting reminder of it and 
its ceremonial starting up comes to light in a 
letter from Dr. Ferranti, written almost fifty 
years ago, to tell Mrs. de Ferranti all about it, 
for a copy of which we are indebted to Ferranti, 
Ltd. It is dated June 10th, 1894. The Doctor 
had had to hurry away from the official opening 
of the Portsmouth station, which has just cele- 
brated its jubilee, to attend the ceremony at 
The following extract from his letter 
seems of particular interest to-day when Caen 
appears so prominently in the news. 


‘“No doubt you had my wire from Caen. 
It is a pretty old place, with wonderful old 
churches, three of which I have visited. 

‘“‘When I got to Southampton on Friday 
night, I found to my great pleasure. that 
instead of the old boat in which I crossed 
before, there was a fine new one, very com- 
fortable and making the passage in about 
six hours. 

‘‘T arrived at Havre in the morning and 
had breakfast on board, whilst at anchor 
alongside the quay. 

‘*T then visited the E.L. station, and after- 


Caen, which brought me there by about 
2 p.m. It is a very pretty trip up the river 
to Caen. 

‘*T was met at the boat and found that 
everything was ready to commence the opening 
of the station. 

‘* The building is a very good one, and my 
machine looks very well. 

“ At six o’clock in the evening the Bishop 
of Bayeux came to the works, attended by 
about twenty priests. Various hymns were 











wards at 11 a.m. took the small steamer for 


chanted, and then the machinery was 
blessed. After this, the Bishop, who is a 





ELECTRICLBUTT WELDING ‘J3 


very old man, with a very kind face, turned 
on steam to the engine, set it going, and 
lit up the lamps, much as you saw at Ports- 
mouth. 

‘* T was introduced to him, and he was very 
pleasant. He told he that he knew Cardinals 
Wisemann and Newman. The people of 
Caen, which is quite Norman, are very 
English in their general appearance. 

‘** After the ceremony the directors had 
dinner in the station, and afterwards received 
everybody of note in the town. 

‘* Everybody was delighted and very proud 
to think that they had such an installation in 
Caen. If you see Mr. Ellis you can tell him 
that this time I had a very good dinner, and 
that there was not a shade of a blink, even 
to the most critical eye.”’ 








London’s Deep Shelter Opened 





In his speech, on Thursday, July 6th, the 
Prime Minister announced that the Government 
had decided to open London’s deep shelters for 
the use of some of the civil population during 
the attacks from flying bombs. On Sunday, 
July 9th, the first was opened, and the second 
on Thursday, July 13th. The remaining 
shelters will come into service one after the other 
at short intervals. In our issues of November 
27th and December 4th an 11th, 1942, we gave 
a full account of the design and construction of 
these shelters. There are four of them north and 
four south of the River Thames. In general. 
they have been built beneath existing tube 
stations, s0 that access to them is easy, and the 
arrangement of line and level is such that at a 
later date they can be incorporated into a new 
system of tube tunnels, should further develop- 
ment of London’s tube railways become neces- 


approximately 1400ft. in length, parallel to 
each other, and with a diameter of 16ft. 6in. 
Each of thé tunnels has a floor at diameter level 
and one near the bottom, thus providing shelter 
accommodation at two levels. Approximately 


| 8000 bunks are provided in each shelter. Access 


is given by spiral stairways at either end and 
also near the middle from the tube railway 
platform by a staircase. The shelters are pro- 
vided with ventilation, sanitation, medical aid 
posts, wardens’ posts, canteens, and various 
other services. A duplicate supply of electric 
power and lighting is provided. Special care 
was taken with the ventilation sygtem, which is 
the same for all shelters. It comprises. two 
electrically driven fans in each staircase shaft, 
a total quantity of 80,000 cubic feet of air per 
minute being available at each shaft with the 
two fans running. Special intakes and exhaust 
shafts are arranged and with the four fans 
running a total of 160,000 cubic feet of air per 
minute is available, the supply to each person 
being at the rate of 1200 cubic feet of air per 
hour, which is well above L.C.C. theatre 
standard. The number of changes per hour is 
fifteen. The fans are reversible and the whole 
system can be changed over, fresh air being 
brought in by the top-and bottom ducts: and 
the vitiated air discharged up the staircase 
shafts. 








Fixed Bridge Made to Open 


In order to enable large warships built 
at ports on the Great Lakes to pass to the 
Gulf of Mexico by way of the Chicago River and 
the Mississippi, it has been necessary to convert a 
score of fixed bridges into drawbridges. Notable 
among these is the Western Avenue bridge at 
Chicago, a ten-lane highway bridge over the 
Chicago inage canal.. As built, it had two 
shore spans of 62ft. each, cantilevered 32ft. 
beyond the piers and carrying a central span of 
110ft., the piers being 174ft. between centres. 
In the conversion, towers erected on the canti- 
levers carry cables and machinery for lifting 
the 110ft. central span to give a clearance of 
50ft. above the water. As a fixed bridge it 
gave a clearance of only 21ft. The weight of 
the 110ft. span, as modified, is about 1000 tons. 
Its width is 145ft., with a roadway for ten 
traffic lanes and two 10ft. side walks. All the 
spans are of plate girder type. The steel towers 
on the cantilevers are about 100ft. high above 
the water, and each has four welded sheaves or 
pulleys, 10ft. 6in. in diameter, grooved for eight 
wire cables, 1#in. in diameter. These cables are 
attached to a lifting truss, 12ft. deep, spanning 
the roadways, and attached to the bridge girders 
by steel hangers. On the top of each tower are 
two electric motors of 50 H.P. driving through 
reduction gears the cable pulleys. The equip- 
ment includes the usual traffic gates and signals, 
and when the bridge is open the counterweights 
block the roadways. In view of: the war 
emergency and the urgent need of getting the 
Navy vessels to salt water, the entire work of 
planning and construction was accomplished 
in about nine months, including two months of 
an exceptionally cold winter. The cost was 
about £125,000, as compared with £750,000 
for a new ten-lane bascule bridge, the construc- 
tion of which would have required many more 
months, even without allowance for priority 
delays. 








American Ramway EquipMent.—According to 
statistics issued by the Association of American 
Railroads, Class I railways, on April 1st of this year, 
had 36,727 new freight wagons on order, compared 
with 20,712 on the same date last year. This year’s 
total included 15,815 hopper, 4230 gondolas, 800 
flat, 11,386 plain box wagons, 3150 automobile box 
wagons, 1146 refrigerator and 200 stock freight 
wagons. The Class I roads also had 755 locomo- 
tives on order on April Ist, compared with 586 on 
the same day in 1943. The former figure included 
248 steam, 2 electric, and 510 oil-eleetrie locomio- 
tives, contrasted with 392 steam, 12 eleetric,iand 182 





Each shelter consists of two tunnels, 


sary. 


oil-electric locomotives a year ago. 
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THE ECONOMICS OF THE FLYING BOMB 


From information published by the Air 
Ministry, it appears that the flying bomb is 
not expected to fly many more miles than the 
number of gallons of petrol it is fitted to 
carry—that makes its performance only 
about 1 mile per gallon. We are not told the 
weight of the missile, but, including half a 
ton of fuel, jt is probably in the neighbour- 
hood of 1} tons, so that its efficiency as a fuel 
user cannot be more than some 2 and 3 ton 
miles per galion, This compares with the 
corresponding figure of 25 to 30 for the 
ordinary bomber, and it suggests that if the 
thermal efficiency of the normal aero-engine 
is-about 25 per cent., that for the flying bomb 
can at most be 2 or 3 per cent., a very low 


Estrand, London.’’ 


less than 2000 to 1. 





standard indeed—as might be expected from 


the simplicity of the design. Earlier flying 
bombs did much better in this respect ; 
those produced in America by Kettering 


‘twenty-five years ago as an experiment, but 


never used in warfare, were propelled by the 
normal type of engine, which, even in its|‘ 
roughly made form, showed a very much 
higher figure. The subsequent work in this 
country, aiming at the production of target 
aircraft at which A.A. gunners could fire, 
certainly had a highly efficient engine. In 
fact, our “‘ Queen Bees’’ were models of 
efficiency, for they could be manwuvred by 
ground radio and even be told where to land 
by themselves on the sea. 

There are, however, other aspects of effi- 
ciency than fuel economy or manceuvrability ; 
there is the cost in man-hours of their pro- 
duction in relation to the weight of bomb they 
deliver. The cost before the war of building 
an aircraft was about 20s. per pound weight. 
What the figure has been during the war we 
are not told, but if we take the above rate of 
cost as at least illustrative, the cost of an air- 
craft of the size and weight of a flying bomb 
would be about £3500. The latter has, how- 
ever, a very cheap engine, a low factor of 
safety, and a rough finish. The cost might 
therefore be but £1000. Let us assume that 
itis. That would give a cost of £1000 per ton 
of equivalent bomb delivered. How does this 
compare with our own bombing fleet? A 
bomber weighing 40,0001b. may cost as 
many sovereigns. to construct, and it may 
carry a load—for the short distance at which 
the flying bomb operates—of perhaps 4 tons, 
giving a cost ratio of £10,000 per ton of bombs 
delivered per trip. This, it is true, is some 


‘| ten times as high as the corresponding figure 


for the flying bomb, but whereas 100 per 
cent. of the latter are lost every time, the 
rate of loss of our bombers is only some 5 per 
cent.; so that on that comparison our 
bombers are twice as good as their rival. Two 
things have, however, been left out. One is 
the loss of the lives of our airmen—which 
one does not assess in pounds, shillings, and 
pence—and the other is the effectiveness of 
the attack on the target. The flying bomb has 
to have its course and time of flight predicted 
in advance and set on the control instruments 
it carries. This involves a forecast of the 
wind over the whole course, and this it is 
difficult to make accurately, especially when 
most of our weather comes from the west. 
If there is a vector error in the wind estima- 
tion of even 5 miles an hour, that means, on a 
flight of half an hour, an error of 2} miles in 
finding the target. There are other errors 
also to be taken into account—compass error 
and errors in the transmission gear. In fact, 
if we say that not more than half the bombs 
will fall within 3 miles of the bull’s eye, we 
shall not be doing any injustice to the flying 
bomb. Compare this with the manned 
bomber, in which one may expect a corre- 
sponding error of no more than 500ft.; the 
ratio in distance is over 30, and in area about 
1000. Hence, to carry out the same military 
task we should need 1000 flying bombs, and 
in cost the ratio would, on these figures, be no 
In these estimates no 
allowance has been made for flying bombs 
destroyed before they reach their targets. It 
is believed that the number so disposed. of is 
sufficiently high--to es the estimates 
considerably. 





The economy of the flying bomb is there. 
fore exceedingly low—so low as to prevent it 
from being regarded as a military weapon at 
all. It is very unlikely, however, that it wag 
ever intended by the enemy to be a military 
weapon, but solely an instrument of that 

‘retaliation ”’ which has for so long been 
promised to the German people by their 
Government. Its aim in short is to shore up 
the confidence of the Vaterland. Its effect 
here is to create a nuisance and to divert a 
number of our fighters to the task of inter. 
ception and many of our bombers to 
destruction of the launching ramps. We 
have, as Mr. Churchill revealed last week, 
dropped up to 50,000 tons of bombs on the 
launching places of flying bombs and rockets, 
To defeat the flying bomb requires patience 
and ingenuity, but we had harder problems 
in the submarine and the magnetic mine~— 
both of which have now been put in their 
place. We have little doubt that combined 
action by the Fighting Services will be 
equally successful in this task. 


Astern Power of Ships 


In a recent Symposium arranged by the 
Institute of Marine Engineers, on ‘‘ The 
Engining of Post-War Vessels of Low 
Power,” more than one reference was made 
to the question of astern power. Engineer 
Rear-Admiral W. R. Parnall did well to 
remind those present of the somewhat 
colloquial sense in which marine engineers 
often speak of astern power, and to emphasise 
the need for defining what astern power 
really means, and how it is applied. A dis- 
tinction must be drawn between special 
ships, such as cross-channel vessels, which 
are designed to go astern at a relatively high 


speed, and the more general case, alike for’ 


cargo ships and liners, in which it is desirable 
to possess such astern power as will enable the 
ship to manceuvre easily in restricted waters 
and when berthing or docking. Another use 
of astern power is to stop a ship in an 
emergency. Fortunately, this is in practice 
seldom called for, as the actual time which is 
needed to bring a large ship to rest is from 
two to three minutes. In a paper given 
before the Institution of Naval Architects in 
1930, Mr. W. J. Belsey gave the stopping 
time for the 18}-knot, 19,700-ton displace- 
ment, twin-screw P. & O. liner “ Viceroy of 
India,’’ with turbo-electric machinery, as 
2 min. 10 sec. in 3-7 ship’s lengths, corre- 
sponding to about 2664ft., and Mr. John 
Johnson confirmed in the discussion of that 
paper that a similar steamship fitted with 
astern turbines could be brought to rest in 
3min. According to Monsieur Pierre de 
Malglaive, the time required to~stop the 
French liner ‘‘ Normandie,” quadruple- 


screw turbo-electrically propelled, with a , 


displacement of 66,400 tons and a speed of 
30 knots, was about 3 min., corresponding to 
three ship’s lengths—say, 3090ft. In actual 
service, however, this stopping power is but 
seldom used, as good seamanship may be said 
to be in inverse ratio to large astern 
power. During the maiden voyage to 
Australia of a large quadruple-screw motor 
liner built shortly before the war, full astern 
power was only called for twice, and on each 
occasion, before the order could be carried 
out in the engine-room, good seamanship and 
‘a. wise use of the rudder had: rendered the 
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application of high astern power unnecessary. 

In considering the application of astern 
power it is necessary to bear in mind that the 
interaction between the propeller and the 
engine when the ship is still going ahead is 
altogether different from that under normal 
ahead conditions. The experiments carried 
out in America by Commander M. Robinson, 
jn connection with the development of the 
electric drive for naval vessels, which form 
a chapter in Admiral Dyson’s treatise on 
“Screw Propellers,” show clearly, as might 
be expected, that when a ship is moving 
ahead, high torque is required to rotate the 
propeller in a reverse direction at relatively 
low revolutions: These experiments also 
established the fact that the criterion of any 
form of prime mover to exert stopping power 
is torque, and that of any propeller to play 
its part, diameter. The triple-expansion 
steam engine, with its good reversing charac- 
teristics, is a good stopping mechanism. The 
oil engine, particularly the direct-drive type, 
of large power, with its large number of 
moving parts and high inertia forces, coupled 
with the need of air starting in reverse, is not 
so favourable, as very often the engine tends 
to run on. The geared steam turbine, 
whether driving the propeller direct or 
operating in conjunction with a reciprocating 
steam engine, forms a very efficient unit, the 
large-diameter propeller of the geared installa- 
tion comparing more favourably than the 
earlier direct-drive installation with its small 
diameter propeller. In connection with 
geared steam turbines, a point of interest is 
the arrangement of the astern turbines. In 
many American and a few British single- 
screw ships a single astern turbine has been 
fitted ; but, having in view the tendency to 
increase steam temperatures and pressures, 
it may be found desirable from the design 
point of view to fit two astern turbines in 
series, arranged on the high-pressure or infer- 
mediate-pressure turbines and the low- 
pressure turbine respectively, unléss it be 
decided to employ a separate astern turbine 
with desuperheater arrangements. The latter 
arrangement prevents the rush of high- 
pressure hot steam through the standing or 
slowly moving blades of the astern turbine, 
which often gives rise to distortion of both 
the blading and the exhaust casing. Another 
way of providing large astern power is to fit 
a propeller with a controllable pitch, so that 
practically full astern power is available. 
Only one or two such installations are at sea, 
and more information is needed as to the 
efficiency of propellers with very large 
bosses and the life of the mechanism under 
sea-going conditions. 

In order to fix some measure of the stop- 
ping power of astern turbines the Board of 
Trade rules require that the astern turbines 
should have when running at full speed 
astern, from 60 to 65 per cent. of the full 
ahead power, assuming that the same 
quantity of steam is admitted to the astern 
turbines as when running full speed ahead. 
As we have indicated, under actual sea con- 
ditions such astern power is seldom called 
for, but the percentage of astern power, 
as compared with ahead power, demands 
careful attention. For a low-speed cargo 
ship a higher percentage of astern power for 
stopping is necessary than is needed for a 
high-powered liner. The question arises as 
to how: best. the Government and Classifica- 





tion Society Regulations should be met and 
more efficient, simpler designs for astern 
power be produced for ships of the post-war 
period. This is a matter, we understand, that 
is already having the attention of the newly 
formed Parsons and Marine Engineering 
Turbine Research and Development Associa- 
tion. More information on the problem of 
astern running is certainly needed, and we 
are pleased to learn that a paper on the 
stoppage of ships is shortly to be offered to 
the Council of the North-East Coast Insti- 
tution of Engineers and Shipbuilders for 
reading at one of next session’s meetings. 
With a good discussion that paper should 
give interesting information and should 
throw new light on the problems presented. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 





“WHY DIESEL” ? 


Srr,—Your leading article, “‘ Why Diesel ? ” 
in the current issue of THE ENGINEER, is a 
gallant effort in a losing battle. The word 
** diesel ’’ appears to be firmly rooted, and (as 
your appeal to engine builders is unlikely to 
have any greater effect than the first protest 
which you made) it is to be feared that this 
German engineer will always receive honour as 
the “‘ father of the oil engine.” 

A parallel case is that of George Stephenson 
and the valve gear which bears his name, whilst 
the myth of James Watt and the kettle will 
never die; indeed, it is even taught in our 
schools. 

Your appeal is rightly addressed to engine 
builders; it is they “‘who deal with sales 
policies and the composition of advertisements.” 
In the current issue every oil engine builder 
advertising (there are seven) terms his products 
“‘ diesels,” two air compressor builders refer to 
‘“‘ diesel ’’-driven sets, whilst Mr. Purdie’s 
article is simply entitled ‘‘ Diesel Machinery.” 
A reader glancing at “‘ Contents” on page 506 
of this issue would have no inkling that the 
subject discussed was marine oil engines—only 
the informed reader would find a clue in the 
name of “ Doxford.” 

The writer has long ploughed a lonely furrow 
in insisting on the correct name for oil engines, 
i.e., C.I. engines, and various acquaintances 
smile ‘“‘understandingly” at his eccen - 
tricities. It is satisfactory to know that he is 
in such good company as you and Mr. A. K. 
Bruce, whose very interesting and informative 
article is much appreciated. 

E. B. PARKER. 

Little Sutton, July 5th. 





Sir,—I have read with considerable interést 
and pleasure the article by Mr. A. K. Bruce and 
the opinions expressed in your leading columns 
regarding the nomenclature of oil engines. It 
is remarkable that we in this country have been 
so ready to give to Diesel the credit for an engine 
that is essentially British. 

It is clear from Mr. Bruce’s investigations, 
and from those of others, that on neither 
theoretical nor historical grounds can . this 
generosity be justified. ; 

Those who some thirty-two years ago were 
fighting hard to establish the compression- 
ignition airless injection engine will remember 
the opposition they met from the manufacturers 
of the diesel engine. The burden of their propa- 
ganda was to show that the cycle was different 
from and inferior to the diesel cycle. The former 


contention was clearly established and the 
latter experience has disproved. 

I agree that “ the time is long overdue when 
a stop should be put to the use of the name 
‘ diesel ’”’ in connection with the type of engine 
in question, and this view is in accordance with 
those that I have held and expressed for many 
years prior to the war. 

A stumbling block has perhaps been the diffi- 
culty in finding a single comprehensive name, 
and in consequence the Institution of Meeh- 
anical Engineers appointed a Nomenclature 
Committee to consider what could be done and 
their report was issued in 1922. The Committee 
recognised, inter alia, that “‘the pioneer work 
of Herbert Akroyd-Stuart had been adversely 
cloaked by nomenclature,” but were unable to 
devise any system of nomenclature “to cover 
divergent points of detail and to meet practical 
requirements.” 

The suggestion made in your editorial to give 
the engine its proper name—“ oil engine ”— 
appears to be a good way out. Differences in 
type could be made clear when necessary by 
using prefixes, for example, cell type oil engine, 
direct-injection engine, clerestory oil engine, or 
by prefixing the maker’s name. 

I suggest that if British technical institutions 
and manufacturers refrained from using the 
name diesel in the somewhat indiscriminate 
manner of the past, the injustice that has 
been done to the British pioneer work and 
industry would at least to some extent be 
removed. O. Wans. 

Lincoln, July 5th. 





LOCOMOTIVE CYLINDER 
PERFORMANCE 


Sir,—May I be permitted to pass a few 
observations upon Mr. Tuplin’s most interesting 
article upon ‘‘ Locomotive Cylinder Perform- 
ance,” in THE ENGINEER, June 23rd ? The use 
of full regulator and close notching up has been 
practised for some time past with top-link 
engines on several lines. Some companies 
instruct their men to run so whenever possible, 
but under some conditions this cannot beso. If 
an engine needed a boiler wash-out, for example, 
the regulator could not be fully opened with- 
out carrying over water with the steam. 

With saturated engines, in the writer’s expe- 
rience, it seems more satisfactory to run with a 
partially closed regulator and thus “ wire- 
draw ’’ the steam, meeting changes of gradient 
as much as possible with the reversing lever. 
Though this causes a drop in steam chest 
pressure, it seems the best way of getting the 
engine along. Mr. Tuplin’s remarks re valve 
events do not take into consideration that valve 
setting at best is but a compromise, the writer 
has yet to see the card of an engine with per- 
fectly equal leads or port openings. 

So many factors are involved, slight errors in 
machining and erection, expansion of excentric 
or valve rods when in steam, angular movement 
of connecting-rod are but a few. 

Some of the latest American engines are, I 
think, well to the fore in front end design as a 
whole, and.it is interesting to note that they 
would seem to favour a larger lead and later 
cut-off in full gear than are common over here. 
They also run with the lever farther down than 
their English confréres. It is of interest to 
observe that when L.N.E. “* Pacific ” ‘“‘ Mallard”’ 
attained 126 m.p.h. her cut-off was around 
35 to 37 per cent. It would appear that, given 
a good engine of modern design, a fair road, and 
a load within the engine’s rating, it may be 
advantageous to work up to 15 per cent. cut-off, 
but in a great many instances this may not be 
practicable in everyday working. 

With regard to cam and poppet valves, 
perhaps one of the most successful designs was 
that. of Monsieur Durant, applied to a great 
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P.L.M. and P.O., being an arrangement of 
Corliss gear with drop valves in separate steam 
and exhaust chambers. Compression with this 
gear took place during only 16 to 18 per cent. 
of the stroke. As stated, it had a very extended 
use and was, I believe, only ousted between 
1895 and 1900, when French engineers turned 
towards compounding. Its maintenance costs 
were very low, the gear was operated by Gooch 
or Allen link motion, both at that time well on 
the way to being obsolete. 
G. G. WooprEap. 
Hertford, July 5th. 





WOMEN ENGINEERS 


S1r,—The letter from your anonymous corre- 
spondent about women engineers does indeed 
lead one to think furiously. 

Whoever wrote that letter doubtless has 
several daughters, probably of an age when, if 
they had been boys, their father would have 
been making arrangements for their apprentice- 
ship in the shops, assuming their desire to 
“* follow in father’s footsteps.” 

When one reflects on the “rough and 
tumble ” of shop life, the elegant language of 
the men, and other items which a woman’s 
delicacy would naturally disregard, heaven 
forbid that Great Britain should encourage the 
training of the “ gentler sex ” to become engi- 
neers. As a member of the Institution of 
Mechanical Engineers, whatever gallantry I may 
possess forbids me, of course, to question the 
resolution (in two senses) of the Council which 
passed the woman whose portrait appears in 
the ‘“‘ Mechanicals ” Journal. 

I can only hope it will not be “‘ recorded as a 
precedent.” Professional engineers have already 
too much competition to face, and aprés la 
guerre—well, ‘‘ You never can tell.” 

WattTerR T. Dunn. 

July 11th. 








Sixty Years Ago 


DavEyY’s Domestic Motor 


BEroreE the days of public electricity supply 
@ growing need arose for a small self-contained 
prime mover suitable for use by semi-skilled 
labour. Repeated attempts to meet this need 
were made and numerous designs of small 
steam engines, gas engines, hot air engines, and 
water pressure engines were produced. A new 
attempt to solve the problem was made by Mr. 
Henry Davey and was exhibited by his firm, 
Hathorn, Davey and Co., of Leeds, at the Royal 
Agricultural Society’s Show at Shrewsbury in 
1884. We described it in our issue of July 18th 
of that year. It was called the ‘“‘ Domestic 
Motor,”’ and was stated to be so simple and safe 
to operate that it could be left to the care of a 
housemaid of ordinary intelligence. The motor 
was & vacuum engine or a steam engine working 
at negative pressures. Its boiler, of cast iron, 
resembled a greenhouse boiler, and in it water 
was evapcrated at below atmospheric pressure. 
The boiler shell contained within it the fire-box 
and also a bronze working cylinder, the piston- 
rod of which was led through a packing gland 
to the outside of the shell and then coupled to 
the crankshaft. To the side of the shell there 
was attached a cast iron box containing the 
condenser, automatic feed chamber, and air 
pump. We did not describe in detail the manner 
in which the engine worked, but we stated that 
we had seen it operating with a difference of 
bin. of mercury between the pressure in the 
cylinder and that in the generator. The full 
effective difference, we added, could be 25in. 
With that difference the mechanical efficiency 
was stated to be 80 per cent. 








AMERICAN Rattway Trarric ContTro.,—The 
St. Louis and San Francisco Railroad has installed 


High-Pressure Geared 
Turbine Machinery* 
By 8. 8. COOK, F.R.S., M.I. Mar. E. 


In presenting these notes on the application 
of high-pressure geared turbine machinery for 
the engining of post-war cargo vessels, it is not 
necessary to make more than a passing reference 
to the thermodynamic basis underlying the 
realisation of improved fuel economy through 
the use of steam at high pressure and high super- 
heat temperature. It is well known that the 
conversion of heat into work takes place with a 
higher ratio of thermal efficiency, the greater 
the ratio between the temperature at which the 
heat is received in the cycle, as, for example, 
in the boiler in the case of a steam cycle and that 
at which it is rejected, viz., to the condenser: It 
follows at once that the efficiency of the cycle 
of operations is increased by raising the pressure, 
which raises the temperature at which the 
largest portion of the .heat is taken in, viz., 
during the process of evaporation, and that 
superheat to the highest permissible tempera- 
ture gives additional input of heat at tempera- 
ture levels of high thermal efficiency. 

Our chief concern here is the determination of 
the best pressure and temperature to employ for 
any particular installation. On this point a 
final pronouncement is not possible, since factors, 
both practical and theoretical, are involved 
which may vary as progress is achieved. 

It is now recognised that high pressure is 
desirable as well as a high temperature. 
Reference may be made to a paper contributed 
by the present author in 1930, in which he 
endeavoured to show that on _ theoretical 
grounds there was more justification for 
increased pressure than for increased tempera- 
ture for the reason just stated ; that increased 
pressure involves a higher temperature for the 
reception of the major part of the heat input, 
and for the further reason that there is less 
practical difficulty in the use of high pressure 
than in the use of high temperature. There are, 
however, certain incidental factors which limit 
the value to which the pressure may be advan- 
tageously increased, particularly with small 
units. On the other hand, the properties of the 
materials at present employed, more particu- 
larly in the heat transmission part of the system, 
limit the temperature that can be safely 
adopted. 

In 1924 the firm with which the author is 
associated published proposals for an installa- 
tion of geared turbines (with double reduction 
gearing) for a single-screw vessel of 5000 8.H.P. 
at 14 knots operating with a steam pressure of 
500 Ib. per square inch and a superheat tempera- 
ture of 700 deg. Fah., and in a paperf in the 
subsequent year the author discussed the 
question of auxiliary machinery suitable for 
such an installation, which auxiliary machinery 
obviously needs to be of a high standard of 
efficiency if the full benefits of high pressure and 
high temperature are to be realised. He showed 
that with the most efficient methods of driving 
the auxiliaries for such an installation a fuel 
oil consumption could be obtained of 0-62 Ib. 
per H.P.-hour. 

For the utilisation of high steam pressures 
and temperatures there is no better instrument 
than the steam turbine. It is recognised as the 
ideal engine on account of its entirely rotary 
motion and of the fact that under running con- 
ditions any part of its structure remains at a 
constant temperature and subject to a constant 
pressure. The present-day attraction towards 
the possibilities of a gas turbine are an admission 
of the superiority of the turbine principle. 

In the recent water-tube boiler symposium of 
the Institution of Naval Architects, Mr. Austin, 
in his admirable initial paper,§ postulated an 





* Institute of Marine Engineers. de ae on 
“The Engining of Post-War Cargo Vessels of Low 
Power,’’ June 13th and 14th, 1944. Abstract. 

} ‘‘ High-Pressure Steam for Marine Work.’ North- 
East Coast I: ti i and Shipbuilders, 
February 7th, 1930. 
{ “‘ High-Efficiency Steam Installations for Ship Pro- 
pulsion with Special Reference to the Question of 
Auxiliary Machinery.” British Association, Secti 
August 31st, 1925. 
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centralised traffic control on 47 miles of single- 
track between Dillon, Mo., and Swedeborg. 


§ ‘“‘ Water-Tube Boiler Symposium.” Institution of 
Naval Architects, Paper 1, May 10th, 1944. 





initial pressure of 450 lb. per square inch and a 
superheat temperature of 750 deg. Fah. In my 
opinion, these figures are well chosen for the 
range of powers considered, and I propose to 
put forward a suitable design of geared turbines 
for 3500 S,H.P. with steam under thege 
conditions, 

One chief consideration which affects the 
choice of initial pressure is the state of the 
steam at exhaust. In order to keep within 
reasonable limits the percentage of moisturé jn, 
the steam at exhaust, for higher pressures than 
450 lb, per square inch, it is desirable to 
resuperheat the steam after it has partly 
expanded in a high-pressure stage of the 
turbine, introducing a complication which jigs 
considered hardly justifiable in a cargo steamer 
of small power. This device has been success. 
fully adopted in America in an installation of 
8500 8.H.P. and is one which should be kept in 
mind for future development even for small 
powers. It may be found that the complication 
is no greater than that of other devices which 
are advocated in reaching out for greater 
economy. In addition to reducing the con. 
densation at the lower end of the turbine, 
resuperheating also contributes a further 
improvement to the thermal efficiency, since it 
involves reception of additional heat at a high 
temperature level. 

With high pressures and temperatures it is 
desirable that the high-pressure turbine should 
be of small dimensions. The trend to-day is in 
favour of small turbines of high speed of revolu- 
tions, a condition which can only be achieved 
in a marine plant by the employment of double. 
reduction gearing. Fortunately, the one-time 
prejudice in this country against double. 
reduction gearing, like that against water-tube 
boilers, has no longer to be overcome. 

I put forward, therefore, as a typical geared 
steam turbine installation for post-war cargo 
steamers a design consisting of three turbines 
with a double-reduction toothed gear trans- 
mission. Excluding the thrust block, the 
overall length of the turbines and gearing is 16ft. 

The output is 3500 8S.H.P. with the propeller 
rotating at 90 r.p.m. The initial pressure of 
admission to the high-pressure turbine is 
430 1b. absolute to correspond with a boiler 
pressure of 450lb. gauge, and the steam is 
superheated to a temperature of 750 deg. Fah. 
at ,the boiler, giving about 740 deg. Fah, at 
admission to the turbines. 

The turbine speeds are 5000 r.p.m. for the 
high and intermediate-pressure turbines, 3700 
for the low-pressure turbine. The high-pressure 
turbine is of small dimensions, having a 11}in. 
diameter solid rotor of carbon steel. The small- 
ness of the high-pressure turbine, which is the 
one subject to the highest temperature, is one 
of the advantageous features of a three-turbine 
design in comparison with a two-turbine design. 
An alternative two-turbine design will be 
mentioned later, but for the present it is suffi- 
cient to point out the difference in the dimen- 


sions of the high-pressure turbines, the rotor of 


which in the two-turbine design is 18}in. 
diameter. 

The use of an impulse wheel in the high- 
pressure turbine, making it of what is called the 
impulse reaction type, shortens the turbine and 
reduces the pressure and temperature to which 
the casing is exposed. This keeps down the 


thickness.of the flanges and the diameters of 


the bolts required for the horizontal joint. The 
rest of the blading of the ahead turbines is of 
the reaction type, with end-tightened axial 
clearance blading in the high-pressure and inter- 
mediate-pressure turbines, and radial clearanco 
blading with thinned blade tips in the low- 
pressure turbine. 

The fixed blades of the low-pressure turbine 
are mounted in a coned casing, which is, how- 
ever, provided with horizontal flats in the track 
of the rotor blades, so that the clearances over 
these blades are undisturbed by any axial 
expansion or contraction of the rotor. 

For going astern, two astern turbines are pro- 
vided, operating as high-pressure and low- 
pressure turbines in series. The former is 
incorporated with the intermediate-pressure 
ahead turbine at its high-pressure end, a dia- 
phragm separating it from the ahead portion. 





This diaphragm is fitted with labyrinth packing 
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and has @ lantern space about midway, which is 
connected to the condenser so that there is no 
leakage from the ahead turbine into the astern 
when going ahead, or from the astern turbine 
into the ahead when going astern. 

The low-pressure astern turbine consists of a 
three-row impulse wheel at the exhaust end of 
the low-pressure ahead turbine through the 
same exhaust branch into the condenser. 

The power developed by these astern turbines 
when running at full speed astern would be from 
60 to 65 per cent. of the full ahead power, 
assuming the admission to the astern turbine 
of the same quantity of steam as for full speed 
ahead. This power is hardly ever required and 
seldom utilised, but serves as a convenient 
measure of the stopping power provided. The 
torque on the shaft immediately applied by the 
admission of full steam to the astern turbine 
would be greater than the ahead torque when 
running full speed ahead. In this respect the 
astern turbine is superior to other means of 
reversing. 

Given the desirability, in a single-screw vessel 
at any rate, of having two astern turbines, the 
possibility of locating one of these in the inter- 
mediate-pressure instead of in the high-pressure 
turbine is @ further advantage accruing to a 
three-turbine design, in that it simplifies the 
design and structure of the high-pressure 
turbine, which, as has already been said, is a 
valuable feature when using high pressures and 
temperatures. 

The double-reduction gearing consists of a 
double helical gear wheel, 124in. diameter, 
mounted on the propeller shaft and engaging 
with three secondary pinions, each of which is 
driven by one of the turbines through an appro- 
priate primary gear. The wheels of the primary 
gears are mounted on the shaft of the secondary 
pinion between its two oppositely handed 
helices. The gearing is thus of the interleaved 
double helical type, the primary wheels pro- 
jecting into a gap between the two portions of 
the secondary wheel. The use of three secondary 
pinions to transmit the total power to the main 
wheel gives an advantage to the three-turbine 
drive in a reduction of the diameter and width 
of the main wheel. 

[In the paper a general lay-out of the three- 
turbine design for comparison with the two- 
turbine arrangement shown was given, but this 
is not reproduced.—Ed. Tue E.] 

The turbines in both cases have been designed 
to utilise a vacuum of 29in. Hg. Since, how- 
ever, this vacuum could not be maintained in 
tropical waters, it is considered more useful to 
state the estimated consumption rates corre- 
sponding to an average vacuum of 28}in. These 
steam rates are 7-2 lb. per 8.H.P.-hour for the 
three-turbine design and 7-6 Ib. per S.H.P,-hour 
for the two-turbine design. 

Reduction in fuel consumption being the 
ultimate aim, it is obviously of equal cogency to 
provide the most efficient system of machinery 
for auxiliary purposes, since the steam and fuel 
required for driving such machinery is an appre- 
ciable percentage of the total. 

Recovery of the heat of the auxiliary exhaust 
steam in a feed heater is, of course, a measure 
leading to economy, but there are other 
economical means of heating the feed water to 
the same degree, for example, by bleeding steam 
at a low pressure from the turbines. It is still 
necessary, therefore, that the auxiliary 
machines installed should be of the highest 
possible efficiency, and for that reason it is 
advantageous to supply the majority of them 
with superheated steam rather than saturated. 
An‘ exception has to be made in the case of the 
feed pump when this is driven by a reciprocating 
steam engine. 

It will be seen that an assessment of the total 
fuel consumption cannot be made by simply 
adding the steam consumption of the auxiliary 
machinery to that of the main turbines. Heat 
balances have been calculated to take into 
account the heat recovery from the exhaust 
steam for heating to 215 deg. Fah. and the with- 
drawal of steam, where necessary, to supple- 
ment it from the turbines, and the fuel rates 
estimated corresponding to the steam rates 
above mentioned on two assumptions regarding 
the auxiliary plant, viz.:— 


except the feed pump, electrically driven 
from a turbo-generator exhausting to the 
feed heater. 

(2) With the fan and all the pumps, except 
the circulating pump, driven from the engine. 


The boiler efficiency has been assumed to be 
87 per cent. on a gross calorific value of 18,500 
B.Th.U. per pound of oil. If only a low-pressure 
heater is used for the preheating of the feed 
water, the economiser is able to contribute a 
greater share to the heat transmission than if the 
feed water is heated (by bled steam at a high- 
pressure stage- from the turbines) to, say, 
320 deg. Fah. In his contribution to the recent 
boiler symposium|| Major Gregson has faced 
this question and quotes an efficiency of 87-3 
per cent. with a.feed temperature of 240 deg. 
Fah., against rather more than 85 per cent. at a 
feed temperature of 320 deg. Fah. The esti- 
mates here presented allow for the feed being 
heated only to 215 deg. Fah., and it is therefore 
considered that an assumption of 87 per cent. 
boiler efficiency is fully justified. 

On this basis, then, the fuel rates correspond- 
ing to the above steam rates at 284in. vacuum 
are estimated to be 0-65 lb. per 8S.H.P.-hour for 
the three-turbine design and 0-685 Ib. for the 
two-turbine design under condition (1) for the 
auxiliaries. Under condition (2) these figures 
would be reduced to 0:631b. and 0-665 Ib. 
respectively. 








Turbo-Electric Machinery* 
By C. WALLACE SAUNDERS, M.I. Mar. E. 


In the author’s paper “'Turbo-Electric Pro- 
pulsion,’’ Institute of Marine Engineers’ ‘‘ Tran- 
sactions,’’ March, 1934, the following statement 
appeared :— 


‘** Manufacturers of turbo-electric equip- 
ment should be given an opportunity to show 
what they are prepared to supply and 
guarantee for any projected shipbuilding pro- 
gramme, and such competitions with other 
methods of drive might be published in the 
Journal of this Institute for the benefit of 
everybody interested. Such a procedure 
would go a long way towards making every- 
one familiar with the possibilities of the 
various propulsion methods in relation to all 
kinds and sizes of vessels, the ultimate effect 
of which could not be otherwise than bene- 
ficial to the country.” 


This suggestion was favourably commented 
upon by several contributors to the discussion, 
but it has not been adopted. A number of 
turbo-electric ships were built in this country in 
the nineteen-twenties, culminating in a series 
of five passenger vessels, the last of which was 
completed in 1931. These ships, without 
exception, have been highly satisfactory to their 
several owners, who, like the builders and engine 
makers concerned, are very well known, each in 
their own sphere of business. In view of these 
successes, it might have been expected that 
further ships would be built, but the fact is not 
one turbo-electric ship has been built in Great 
Britain since that time. This is a situation for 
which there appears to be no technical or 
economic reason, but on which much con- 
jecture can be intelligently employed. There 
has, meantime, been considerable expansion in 
the use of turbo-electric propulsion in America, 
where, according to the shipping Press, probably 
some 400 vessels with this machinery have been, 
or are being, built. 

Whatever the explanation may be for the 
failure to utilise the highly efficient method of 
generation and transmission available from the 
électrical industry, it is gratifying to note that 
new orders have been, or are likely to be, placed 
for turbo-electric machihery for British vessels 
of various types. It appears likely, judging by 
published evidence, that shipowners, both 
management and engineers, have discussed 
details directly with the electrical industry and 





|| ‘‘ Water-Tube Boiler Symposium.” Institution of 
Naval Architects, Paper 2, May 10th, 1944. 


are prepared to specify their requirements for 
the future, when it is hoped that shipowners 
will again be free to build tonnage to suit their 
own requirements. The electrical industry has 
continued to develop its ideas, based on the 
earlier experiences, so that to-day improved 
and simplified turbo-electric machinery is 
available. 


TECHNICAL 


The teehnicalities of turbo-electric propelling 
machinery, alternating current (A.C.), have not 
varied over the years and so need not be 
recounted here. Whilst they may be found in 
various papers read before various institutes 
or societies, the author, for brevity, would refer 
only to his own paper, “ Turbo-Electrie Pro- 
pulsion,’’ of March, 1934, mentioned above. 
One or two features mentioned then might use- 
fully be emphasised again here. They are as 
follows, and refer rather to the practical than 
to the electro-technical side. 

(1) Control Gear.—Concentration on mech- 
anically operated gear at the expense of elec- 
trically operated gear because :— 


(a) The Board of Trade requires electrically 
operated gear to be duplicated by mech- 
anically operated gear, but does not require 
approved mechanically operated gear to be 
duplicated. 

(6) It eliminates small wiring, such as 
contactor operating coils, solenoids, and 
resistances. 

(c) The operation and interlocking of the 
controls can be visible at the control position 
and therefore self-evident to new personnel. 

(d) The only maintenance required can be 
given with an oilean or grease gun, and 
routine inspection of electrical contacts. 


(2) Turbine.—The advantages of the uni- 
directional turbo-alternator should be empha- 
sised again as follows :— 


(a) With the absence of the inefficient 
‘astern’ turbine, it cannot react upon the 
boilers, as the steam flow is exactly the same 
** ahead ”’ or “‘ astern ’”’ and gives exactly the 
same power. 

(6) This same inefficiency cannot react upon 
the condenser, as the same low exhaust 
temperature is obtained both “ahead *’ and 
se astern.’’ 

(c) There is no cold “‘ astern ”’ steam belt 
in the low-pressure end of the turbine to be 
suddenly overheated and distorted by the 
“astern’’ steam after a ‘“‘Stop” order, 
during which the superheat temperature has 
crept up. 

(d) The above rise of superheat temperature 
during the “ Stop ”’ period is really a boiler 
problem, and should be solved by the. boiler 
designers, but the turbo-electric machinery 
is inherently suitable for such variation, and 
the turbine can easily be designed for any 
probable momentary rise in steam tempera- 
ture up to even 900 deg. Fah., without 
reducing its efficiency through having to give 
excessive clearances to cope with distortions 
resulting from the use of an “astern” 
turbine. 

(e) The superheater has a small steam flow 
even during the ‘Stop’ order period, and 
its temperature. will not rise so high because 
the turbine is kept turning over at a slow 
speed during this period. This in itself 
avoids rotor distortion, which is inevitable 
with a warmed rotor when it is left standing 
in one position, ‘and this inevitable distortion 
is one of the reasons why a geared turbine 
has to be worked up to speed very gradually, 
but a turbo-electric turbine can be brought up 
to full speed very quickly. 

(f) With turbo-electric D.C. propelling 
machinery the same remarks apply, with the 
added advantage that, as this turbine always 
runs in the same direction at constant full 
speed, there is more scope for removing all 
critical vibration frequencies well away from 
the running speed region and a higher 
average turbine efficiency can be obtained. 

(g) Both A.C. and D.C. electric drive 
turbines have speed governors, which, with- - 
out anyone standing by, automatically hold 








(1) With the fan and the various pumps, 


* Institute of Marine Engineers. Symposium on 
“The Engining of Post-War Cargo VY: of Low 
Power,”’ June 13th and 14th, 1944, Abstract. 


the speed very nearly constant, and so avoid 
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all the troubles resulting from racing in a 
heavy sea. 


Wark-PERIOD TONNAGE RE-ENGINING 
Table I and Fig. 1 were prepared by the 
author in June, 1942, for comparison with “ Y ” 


elass cargo carriers, and Fig. 1 shows the turbo- 
electric machinery superimposed on machinery 
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Fic. 1—Turbo-Electric A.C. Machinery of 3000 S.H.P. with Scotch Boilers 
Superimposed on_Reciprocating Machinery in Empire Vessel 


“as fitted’? in an Empire vessel, including 
Seotch boilers. 

Table II shows the total I.H.P. from the 
indicator cards and the relevant data. It will 
be noticed that 3000 S.H.P. at 100 r.p.m. 
replaces 1747-6 I.H.P. (at 82 per cent.)= 1450 
8.H.P. at 68 r.p.m. at the thrust block. 





all details, such as alterations for fitting this 
extra power, but they are not serious, and are 
available for anyone who is really interested and 
satisfied that the hull form can take advantage 
of it. 

The weight of the new machinery would be 
the same as the old. 

The price of the new machinery at the quay- 
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side in June, 1944, was approximately £12-5 
per S.H.P. 

The lubricating oil consumption would be 
approximately } gallon per day. 

It is important to note that the 3000 8.H.P. 
is available at the thrust block year in, 
year out, in any weather, without racing and 





The two large Scotch boilers are stated to 


TaBLe I.—Turbo-Electric Propelling Machinery for 3000 S.H.P. at 100 r.p.m. Propeller 


The figures given below show an interesting comparison with the reciprocating steam engines at present fitted in 
the 10,000-ton deadweight wartime ships, and the machinery will go into the existing engine-room 2nd boiler-room 


space. 


obtained from any auxiliary exhaust. 


The fuel consumptions given are calculated for Scotch boilers, assuming 77 per cent. boiler efficiency. If water- 
tube boilers are installed with 82 per cent. efficiency, multiply the fuel consumption by 0-94; 75 kW auxiliary 
power has to be added for excitation and motor ventilation. The steam or power for circulating pump, extraction 
pump and oil pump have to be converted into fuel and added to find the “ all-purposes ”’ consumption. The amount 
of this addition will depend upon the type of auxiliary producing the power and upon the amount of feed heating 


without deterioration in electrical efficiency. 














Steam at 220 lb. per square inch, 600 deg. Fah. total temperature, two-stage feed heating, 28}in. vacuum, 
‘ sea water 73 deg. Fah. 
Tons of fuel per day, 
Lb. fuel per 8.H.P. 8.H.P. only. 
Prob. Steam to Lb. per 
S.H.P.| r.p.m. Total econ- |Vacuum.| 8.H.P. Feed Oil, Coal, Oil, Coal, 
(approx.). | steam. | denser. hour. temp. 18,500 10,000 18,500 10,000 
B.Th.U. | B.Th.U B,Th.U.| B.Th.U. 
3000 | 3000/100 | 29,112 | 24,917 28-5 9-7 250° F. 0-753 1-39 24-2 44-8 
2500 | 2830/94 24,660 | 21,235 28-65 9-86 | 241° F. 0-769 1-42 20-6 38-1 
2000 | 2620/87-5 | 21,100 | 18,300 28-75 10-55 | 235° F. 0-828 1-53 17-7 32-8 
1750 | 2500/83-5 | 19,380 | 16,880 28-8 11-09 | 230° F. 0-872 1-616 16-4 30-3 



































have an evaporation of 19,500 Ib. of steam per 
hour = 39,000 lb. steam per hour total. The 
3000 S.H.P. requires only 29,112 Ib. as seen in 
Table I. 

There is not time in this paper to enlarge on 


Fig. 2 shows the same machinery with two 
water-tube boilers for the same steam conditions, 
but with the reduced fuel consumption in the 
ratio of 82 to 77 per cent. boiler efficiency, as 


WATER BALLASE DELP Taw 





could be utilised with water-tube boilers with. 
out detriment to the turbine, and show stil] 
greater economy. If the hull form of thege 
10,000-ton cargo vessels is capable of taking full 
advantage of this extra power, they might be 
competitive post-war vessels for, say, Mediter. 
ranean routes. It would appear worth while 
converting one, if only to arrive at authentic 
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Fic. 2—Turbo-Electric A.C. Machinery of, 3000 S.H.P. with Water-Tube 
Boilers Proposed for Empire Vessels 


data as to what is the best 8.H.P. for them, 
between 1450 and 3000. It is hardly possible 
that the former is the maximum, for the hull 
dimensions. It is also assumed that the Scotch 
boilers would be converted to oil fuel burning, 
and the superheater tubes fitted to help the 
vessels to compete as post-war cargo vessels. 
The S.H.P. would be measured accurately on 
such a conversion, and there would therefore 


Taste II.—10,000-Ton Deadweight Empire Vessel.— 
I.H.P. Details from Indicator Card 





Gauge, lb. Link. I.H.P. 
SOR | ee In line 578-0 
LP. 57... ... Inline 612-0 
ar, ee 1-0 out 557-6 
Total I.H.P. do! eed RESTS 
Consumption son eoe, van 526d. ‘per. LRLP., 
29-95 tons per 24 hrs. 
Class of coal Ryhope and Brockley 
Vacuum Se 26}in. 
Stop valve ... lin. 6 
Revolutions... 68-0 
Wheel in line 
Three boilers in use ... 220 Ib. 
Sea temperature 45 deg. 
Discharge 70 deg. 
Hotwell 82 deg. 
Feed 170 deg. 


be no doubt about the S.H.P. between 1450 
and 3000 that would be the most economical for 
the hull form of the ‘*‘ Y ”’ class vessels. 

The same, of course, applies to any different 
hull forms there may be with other classes of 
vessels, 

. The relevant portion of the trial records of an 
existing turbo-electric vessel show that there is 
only 25 8.H.P. difference on 18,000 S8.H.P. 
(approximately) for sixteen hours between 





assumed in Table I. Higher steam conditions 
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sixteen one-hour readings on four indicating 
§.H.P. meters, and sixteen readings on two 
integrating S.H.P. meters. Similar authentic 
data could be obtained on different designs of 
propellers. Fe 
It may be argued that the above proposition 
would cost money, but where could money be 
better spent than obtaining accurate data on 
full-scale models to compare with the original 
data obtained on 1/200-scale models in the tank ? 


New TonNNAGE 

Turbo-Electric D.C. Machinery.—A typical 
engine-room jay-out for 1000 to 2000 S.H.P- 
twin-screw. D.C. turbo-electric machinery, suit- 
able for post-war coastal vessels, is shown in 
Fig. 3. 

The turbo-generator sets are actually the 
D.C. auxiliary generators of large vessels ; they 
are well known and their reliability in the Royal 
and Merchant Navies is unquestioned. Half 
power of ship, equal to 70 to 80 per cent. speed, 
at full power economy, is available from either 





shut down, and cargo working from either engine 
in port. 
Turbo-Electric A.C. Machinery.—Fig. 4 shows 
an engine-room lay-out for 7500 S.H.P. single- 
screw cargo vessel at 120 r.p.m. propeller. The 
engine-room dimensions are kept at a minimum 
consistent with operational and overhaul space. 
This power has been introduced into this paper 
because it is considered that any post-war 
British cargo vessel intended for world routes 
and markets will be severely handicapped in 
competition if fitted with less S.H.P. Even 
with this 7500 8.H.P., all the ingenuity of the 
naval architect will be required to get the best 
speed in knots out of the vessel, for its successful 
competitive operation. In spite of the con- 
fidence shown in the turbine at the beginning of 
this paper, the author would still prefer mean- 
time, for cargo vessels that sail in salt water 
oceans, steam conditions not higher at the 
turbine stop valve than 450 lb. per square inch 
pressure, 750 deg. Fah. total temperature. 
However, improvements in the design of 
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Fic. 3—Turbo-Electric D.C. Machinery, 1000 to 2000 S.H.P., Twin Screw, 


Proposed for Coastal Vessels. Equally Suitable 


engine with the other shut down, and further, 
either set can be used for cargo working in port 
with electric winches. 

The turbo sets range from 250 kW to 1000 kW 
and are suitable for any steam conditions, 
showing high efficiencies because of their high 
revolutions, viz., 6000 to 6500 r.p.m. 

Here again full technical details beyond the 
scope of this paper are available, including 
bridge control and cargo working gear, &c., 
which, in the author’s opinion, should demon- 
strate that such a vessel, which spends most of 
its life in port working cargo, would prove to be 
a most economical proposition for an owner. 

Again, as proved in service over years, bridge 
control is 100 per cent. reliable, thus reducing 
risk of damage from collision, &¢. This is due 
to the quick response of the propeller, because 
the engine is always at full-power revolutions. 

There is no reason why machinery as illus- 
trated in Fig. 3 should not be applied to single- 
screw vessels with the same advantages, viz., half 
power at sea from either engine with the other 
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for Single Screw 


boilers and auxiliary equipment have, in land 
power stations, ensured the reliability with 
much higher pressures and temperatures, and 
the advantages from these will soon be equally 
certain under sea-going conditions. 

The weight of this machinery, as supplied by 


TasLe III.—Steam to Turbo-Alternator, Including Bled 
Steam, also Steam to Air Ejector and Turbo Feed Pump 








Final| Lb. Total 
S.H.P.| R.p.m. | Vacuum] feed | steam | steam 
(Bar. 30)| temp. r per hr. 
z sit. / 
hr. 
In. *z 
7,500 | 3,100/119 28-4 308 8-55 64,125 
6,800 | 3,000/115 | 28-5 300 8-47 57,596 
4,000 | 2,520/97 28-75 | .275 9-36 37,440 




















the electrical manufacturers, but including the 
condenser, closed feed system and lubricating 
system, would be 206 tons approximately. The 
price at the quayside £8 9s. per S.H.P. The 











steam required would be as Tables III, IV and V. 
The lubricating oil consumption would be 
approximately 1 gallon per day. 

Boilers—The turbo-electric turbine lends 
itself to the highest or lowest steam conditions, 
and so is suitable for working with any type or 


Taste IV.—Bled Steam Evaporator Extra Make-up, 
Including Steam for Producing and Feed-Heating It 


Tons per Lb. steam per Total 

8.H.P. 24 hr, 8.H.P./hr. steam 
per hr. 

TE acs sen PES OO - 1275 
20 ... ... 0°34 2550 

oe ror 1360 
Ie 5s Oe 2652 

MED: onc een | Asien, one, 1280 
SE ind ae 2600 


make of boiler. It would appear that thefe is 
scope for a small boiler unit for the 1000 to 
2000 S.H.P. coastal cargo vessel. This boiler 
unit might be such that two were good for 
1000 S.H.P., three for 1500 S.H.P., and four 
for 2000 S.H.P. It might be feasible to lift a 


i\/ 
te ee y < 


Dy 


BORER _.. . 


Swain Sc. 


Fic. 4—Turbo-Hlectric A.C. Machinery, 7500 S.H.P., Single Screw, 


Proposed for General Cargo Ships 


unit out of the ship periodically for overhaul 
and replace it by a spare. 

Post-War Fuel.—It is to be expected that our 
TaBLe V.—Auziliary Turbo-Generator. Extra Steam for 


Various Loads, Including Steam for Feed-Heating its 
Condensate in Main Closed Feed System 











Lb. of steam per 
8.H.P. Total steam per hr. 
8.H.P. 

200 300 400 200 300 | 400 

kW. | kW. | kW. | kW. | kW. | kW. 

7500 0-48 | 0-64 | 0-86 | 3600 | 4800 | 6450 
6800 0-52 | 0-70 | 0-94 | 3536 | 4760 | 6392 
4000 0-87 | 0-16 | 1-56 | 3480 | 4640 | 6240 























Example from Above Tables.—7500 S.H.P. = 64,125 Ib- 
steam per hour; 300 kW auxiliary load=4800 Ib. steam 
r hour; total= 68,925 lb. steam per hour=9-2 Ib. per 
-H.P. per hour. 
Assuming 15 tons per day make-up, add 1275+ 638 
= 1913 lb. steam per hour. ‘ 


post-war foreign-going vessels at least will be 
oil fired where steam is adopted, arid that there 
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will be no more coal burners. The same applies 
to our coastal post-war vessels, except probably 
where they are used for the transport of coal. 
Processes of refining to which the crude oil is 
subjected results in differences in the residues, 
and it is not anticipated that oil companies will 
be found wanting in supplying boiler oil at an 
economical price, at appropriate points to suit 
the shipowners’ trades, if they create the 
demand by using steam -driven propelling 
machinery. We should then have as com- 
petitive a post-war merchant fleet as is possible, 
made up of efficient hulls and suitable pro- 
pelling machinery for each and every trade. 


CONCLUSIONS 


The machinery proposed in this paper allows 
those who advocate it, and will allow those who 
adopt it, as well as those who have to run it, to 
sleep easily at night, for the following reasons :— 

(a) The reliability of the electrical portion, 
propelling and auxiliary, has been admitted 
by all shipowners with experience of either 
or both. 

(6) Land turbine manufacturers over the 
years have been engaged on extensive 
research on critical frequencies and blade 
efficiencies, and by understanding these 
problems better, have gone ahead in pro- 
ducing better turbines. 

(c) Primarily because of (6) the overall 
efficiency of turbo-electric propelling 
machinery, in spite of the excessively adver- 
tised electrical losses, is at least equal to 
single-reduction geared turbines, which in 
turn are much more reliable than double- 
reduction geared turbines. Whereas the 
gears constitute a rigid drive which can break 
with overstress, the electrical drive has a 
flexibility, which, when broken by overstress, 
can be immediately restored by manipulating 
the controi. ; 

(2) The problem of spares which has loomed 
so large in the past few years is practically 
non-existent. 

The author wishes to express his thanks and 
appreciation to Mr. T. Halliday Turner, of 
the Fraser and Chalmers Engineering Works, for 
his valuable co-operation in compiling this 
paper, particularly on the steam side. 








Illumination of Engines 
Undergoing Repairs 


To facilitate and speed up the overhaul of 
locomotives the L.N.E.R. has designed portable 
ighting equipment for the illumination of 
engines undergoing repairs, and six sets are 


general light for use in the pit to flood-light the 
engine from below. 


distribution box, as above; three 60 or 100- 
watt general lighting units, as above ; 
40-watt gripper hand lamps, as above ; 
25-watt tubular inspection lamp, as above. To 
provide for 


cable, the lighting equipment for each engine is 
divided into two sections, one for each side, as 
follows :— 

Section A (Nearside).—One portable eight- 
way and main plug and socket distribution box 
arranged to be hung on the engine hand rail, 
to which the following portable lights are 
plugged :—Three 60 or 100-watt general light- 
ing units, suspended at the ends of adjustable 
outrigger rods hooked on to the engine hand 
rail; two 40-watt gripper hand lamps for local 
use; two 25-watt tubular inspection lamps for 
examining ‘interiors; one 100-watt pedestal 


ee 
—— 


and the main plugs and sockets of the throo-pin 
type, the third core being the earth wire. “Aj 
the portable lighting fittings, however, wiil take 
the form of Home Office type hand lamps, so 
that earthing of their metal parts is not neces. 
sary, and the flexible cables between the disty;. 
bution boxes and the portable light ing fittings 
will therefore be two-core. 

Fixed supply plug points are of the 15-ampere 
three-pin type, fixed over the alleyway at é 
sufficient height to clear a man leaning out of 
the cab of a moving engine and located ono cach 
side of an engine under repair, so that tho main 








LIGHTING Equi 


Section B (Offside).—One eight-way and main 
four 
one 


satisfactory maintenance and 
mobility of this equipment, a suitably fitted 
trolley, as illustrated, has been designed for 
accommodating the various items when not in 
use. 
For reasons of safety low voltage is. used for 
the portable equipment, but as certain of the 
lamps are as large as 100 watts, and the total 





loading on each distribution box may be just 
over 500 watts, it is not 
practicable to use a 








lower pressure than 50 
volts. Double-wound, 
230/50-volt transfor- 
mers are used with the 
mid - point of the 
secondary winding 
earthed, thereby limit- 
ing the voltage of possi- 
ble shock to 25 volts. 
For one complete engine 
equipment the capacity 
of the transformer is 
1-25 kVA, but larger 
transformers, multiples 
of 1-25 kVA, are used 
where two or more 
engine repair berths are 
immediately adjacent. 
The Home Office Regu- 
lations require that 
metal parts of portable 
equipment shall be 
earthed with the excep- 
tion of the metal guards, 








PORTABLE LIGHTING SET 


to be tried out at various running sheds with a, the bodies of the plugs and sockets on the 
view to more extensive use throughout the} distribution boxes will be of metal, the main 
flexible cables connecting them to the fixed 
50-volt supply sockets must be of three cores 


system if found satisfactory. To provide con- 
venient handling and to economise flexible 





&e., of portable hand 
lamps if the latter be of 
what is known as the 
Home Office type. As 


PMENT IN USE 


flex connected to each aistribution box does not 
have to cross over the engine. There are thus 
two supply plug points for, each engine under 
repair. The number of pairs of fixed supply 
plug points depends upon the number of engine 
positions for repairs and varies with each shed. 
The plugs and sockets at the fixed points and 
connecting the main flex to each distribution 
box are of the Reyrolle 15-ampere, three-pin 
type. The Reyrolle make has been adopted 
because the plug portion is enclosed in @ metal 
cup, which protects the pins from damage and 
also the hands from burns when opening a 
eircuit. For the latter reason this plug meets the 
Home Office requirements for breaking circuits, 
so that switches with their attendant main- 
tenance troubles, cost, weight and bulk are 
avoided. 

The plugs and sockets connecting the indi- 
vidual portable lamps at the distribution box 
are of the Reyrolle 5-ampere, two-pin, low- 
voltage type, and, to avoid possible accident, 
these plugs are made so that they will not enter 
normal voltage sockets. 








A Scorrish CoaLFieELp.—It is announced that 
arrangements are being made for opening a new coal- 
field in the West of Scotland district of Machri- 
hanish, on the Atlantic coast, where boring has dis- 
closed large deposits, extending inland and for 
some distance under the sea. A small colliery 
operated in this district for many years, but closed 
down in 1926. 


Tre Late Sir Danie, StevENSON.—We note 
with regret the death of Sir Daniel Stevenson, Bart., 
which occurred in Glasgow on July llth. He was 
the son of Mr. John Stevenson, an engineer, and was 
born in 1851. Sir Daniel was head of the firm of 
D. M. Stevenson and Co., Ltd., coal exporters, and 
for several years was Chairman of the Scottish Coal 
Exporters’ Association. He also served as Chairman 
of the British Coal Exporters’ Federation. He took 
a leading part in the industrial and educational life 
of Scotland and made many generous gifts on 
behalf of education and to further cultural move- 
ments. Among them may be recalled a gift in 1942 
of £60,000 to Glasgow University, £50,000 of which 





was allocated to the engineering department and 
£10,000 to the Principal’s special fund. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Iron and Steel in Russia 


The Russian Government is taking ste 
to increase the iron and steel production of the 
Union. According to The Foreign Commerce 
Weekly, the official crgan of the United States 
Department of Commerce, the new enterprises 
include a new open-hearth furnace at the Lysvia 
plant, which is responsible for a 25 per cent. increase 
in the shop’s préductive capacity. The production 
of high-grade steel] was scheduled to start in 
February in a new open-hearth furnace at the Serov 
metallurgical plant, which is fitted with up-to-date 
equipment, most of which was made locally. In 
the Uzbek Republic the first iron and steel plant is 
approaching the operation stage. Located near the 
Republic’s leading industrial districts, the plant is 
assured a supply of scrap metal. The location is 
also convenient to deposits of iron ore and coking 
coal for the blast-furnace and coke chemical 
departments that are scheduled to be built. A 
works similar to the Uzbek plant will be opened 
Jater in the year in the Karaganda region of Central 

tan. The output of the Karaganda coal 
basin will be substantially affected by this plant, 
which holds promise for future development because 
of rich deposits of iron ore and manganese. At the 
Chelyabinsk metallurgical plant, completed in early 
1943, the first section consists of an electric smelting 
furnace (the largest in the Soviet Union), a rolling 
shop with three rolling mills, and iron and copper 
foundries, a forge shop, and several auxiliary shops. 
Among units of the second section now nearing 
completion are a blast-furnace and a coke chemical 
plant. The assembly of metal structures of blast- 
furnace No. 2 are scheduled to be completed this 
year. At the coke chemical plant, battery No. 1 is 
almost ready, and work has started on battery No. 2. 
A powerful concentrating mill will be put into opera- 
tion at Bakel, the richest iron ore base of the new 
plant. After regaining their territory, the Russians 
are losing no time in undertaking the gigantic task 
of re-establishing iron and steel plants that were 
wrecked to avoid possible use by the enemy. In 
the liberated Donetz Basin the Yenakievo plant 
has been sufficiently rebuilt to permit the produc- 
tion of the first 1000 tons of steel rails. Restoration 
of the Makeyevka plant in the Donetz Basin is 
expected to bring operations by the end of 1944 to 
between 50 and 70 per cent. of capacity. Four open- 
hearth furnaces of one shop have reportedly n 
fired, and a fifth will be in operation soon. Rapid 
progress is reported also in the restoration of the 
Lipetsk iron mines which were abandoned for two 
years because of their location near the fighting 
front. Many thousands of tons of ferro-chrome 
have been turned out by the ferro-alloy plant in 
Aktyubinsk, Kazakhstan, says the foreign Press, 
since the first section of the plant was completed in 
1943. 


The Pig Iron Market 

Conditions in the pig iron market show no 
signs of improving. In fact, the general view of the 
situation is that there is not likely to*be any con- 
siderable expansion of business in pig iron for 
several months. The volume of business has 
decreased and is still shrinking. Quite a number of 
the consuming industries are fairly busy, but in the 
aggregate the demand has a very different appear- 
ance than from, say, six months ago. The machine 
tool foundries have maintained a good rate of 
operations and their pig iron requirements have 
remained on a steady basis, but recently even these 
foundries have shown an inclination to restrict 
purchases, Textile machinists are somewhat poorly 
employed and are showing only a limited interest in 
the market. The jobbing foundries are working 
rather irregularly, but some of them are moderately 
busy, and most of the foundries employed on special 
castings and the heavy electrical engineering 
foundries are absorbing good quantities of pig iron. 
The demand shows little change so far as the qualities 
of the pig iron most in demand are concerned. There 
is a strong request for hematite, which is not entirely 
satisfied, and the Iron and Steel Control continues 
its policy of only releasing parcels of this description 
when no other sort will serve the purpose for which 
it is required, As a result there is a considerable 
use of refined and low and medium-phosphorus pig 
iron as substitutes for hematite. Supplies of these, 
however, are satisfactory, and consumers have no 
difficulty in obtaining the quantities they require. 
There is a poor demand for high-phosphorus iron, 
as the light castings foundries are no better employed 
than they have been for many months. Supplies of 
high-phosphorus pig iron are ample and stocks are 
understood to have accumulated at some of the 
producers’ works. The Iron and Steel Control is 
continuing its ‘policy of regulating stocks of pig iron 
at the foundries, and for that reason all buyers do 
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not get the full quantities they apply for. It is 
understood that the intention of the Control is to 
equalise stocks at the consuming works, so that in 
the future there will be no cases of some firms being 
overstocked and others suffering from a shortage. 


North-East Coast and Yorkshire 


Busy conditions rule at the steelworks on 
the North-East Coast, but the flow of new orders has 
substantially diminished during the past few weeks. 
The busiest department of the iron and steel indus- 
tries is the re-rolling branch. There is an insistent 
demand for small and special sections, which are 
taken up in good quantities by the shipbuilders and 
the armament makers, and most of the re-rolling 
works are heavily committed for delivery until the 
latter part of the year. The supplies of raw mate- 
rials to the re-rollers are satisfactory and the 
industry is receiving good quantities of blooms, 
billets, and sheet bars. Recently there has been 
some reduction in the output of semis, and this has 
been noticeable at the Welsh steelworks and was 
due to an arrangement of the Iron and Steel Control, 
which also saw to it that the loss of these supplies 
was very largely made good by increased production 
in other districts. Most of the re-rollers also are 
heavily committed for deliveries of small steel bars 
during Period III, and lately there has been a 
revival of interest in reinforced concrete bars. The 
plate position is becoming noticeably easier. Large 
quantities of plates continue to pass to the ship- 
yards, but the demand is not so urgent as during 
recent months, and many of the makers haye been 
able to overtake their accumulation of orders. This 
enables them to quote reasonable terms for delivery. 
It is not expected that the demand for plates will 
decrease much further, as large quantities will be 
required by the shipbuilders and the locomotive 
and boilermakers. The Yorkshire iron and steel 
industry is maintaining a big output, but the 
demand is quieter than for a long time. Most of the 
finishing departments have a considerable volume 
of work in hand, and this, plus the amount of new 
orders, will be sufficient to keep them well employed 
until the end of Period III. © flow of new busi- 
ness, however, has shown signs of diminishing 
recently, but not to the extent which is causing 
anxiety to the producers. While there is a heavy 
demand for steel materials principally for basic 
steel, there is active business passing in acid carbon 
steel, but there has been a decline in the demand for 
crucible steel and alloy steel. 


Scotland and the North 


Although new business has declined con- 
siderably in volume during the past few weeks, the 
Scottish steelworks are well employed, and the 
finishing-departments have enough work in hand to 
keep them busy for months to come. The decline 
in new business has been fairly general, but is more 
noticeable in the case of plates, because of the 
change from an intensive demand and extended 
deliveries to a steady trade and reasonable delivery 
periods. Most of the works producing plates have 
good order books and the work in hand will keep 
them occupied until towards the end of the year. 
The view is held in some quarters that the present 
slackness will not last Jong, and that the consuming 
trades, including shipyards, locomotive builders, 
boilermakers, and heavy electrical engineers, will 
be requiring large supplies soon. If the demand 
should revive, the plate branch of the industry is 
well situated to meet consumers’ needs. The 
demand for sections shows little change. The heavy 
sizes are in poor request and almost prompt delivery 
can be given by the majority of the works. Small 
and special sections are urgently needed by a wide 
variety of consumers, of whom perhaps the largest 
are the shipbuilders and armament makers. Small 
steel bars are also taken up on a heavy scale, and 
while there is a lesser call for the larger diameters, 
fair quantities are passing into consumption by the 
engineering industry. The shees works are the 
busiest section of the steel industry, and consumers 
find it almost impossible to place orders for delivery 
before the end of Period III. The amount of busi- 
ness coming forward has diminished somewhat 
during the past week or two, but there is a sub- 
stantial demand to be mét consisting largely of 
Service requirements. In the Lancashire market 
there is considerable pressure on the part of con- 
sumers for practically all forms of finished steel. A 
strong demand rules for structural steel, excepting 
the heavy sizes, and business in steel bars is increas- 
ing. The demand for bars is principally for the small 
and medium sizes, but there is a fair amount of 
business ing in large-diameter bars. Plates, 
although in somewhat quieter demand, are respon- 
sible for a considerable volume of business. The 








demand for alloyed steel has declined, and most of 
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the orders reaching the makers are for the omer: 
descriptions. The steelworks of the North-West 
Coast are fully employed, and practically the whole 
output is for Government purposes. 


Midlands and South Wales 

The outputs of the iron and steel industry 
in the Midlands are on a heavy scale, but not at the 
peak rate that was reached in an earlier stage of the 
war. This is owing to many Service requirements 
having been met so fully that it has been possible 
to accumulate stocks. The decline in the demand 
is still apparent, but a large volume of iron and steel 
is still passing into consumption, the works are 
meeting a steady flow of new business, and at the 
same time have a considerable tonnage of orders on 
their books. The re-rolling industry is fully 
employed in meeting the demand for light and 
medium structural steel, small bars, and strip. Most of 
the works can see a long period of continued activity 
before them. Their consumption of semi-finished 
steel is heavy, but the Iron and Steel Control main- 
tains a steady distribution. Some reduction has 
taken place lately in the output of billets and sheet 
bars in certain districts, but this has been largely 
made up by increased production in others. Re- 
rollers are also using any kind of steel that can be 
satisfactorily re-rolled, and are big consumers of 
defectives and crops. The pressure experienced by 
the plate makers for so long a period has eased, and 
although there is a strong demand for plates, it is 
not of the same proportion as a few months ago, and 
some of the makers are able to offer comparatively 
short delivery terms, although this is not universal. 
The makers, however, are not concerned at the falling- 
off in new iness, since most of them have order 
books which will ensure full operations for a long 
time. Business in heavy structural steel is showing 
no signs of improving, and most makers can offer 
almost prompt delivery. Great activity rules in the 
sheet branch of the industry, and the order books 
of most of the works have become rather congested. 
With several months’ work assured, the makers are 
not in a position to accept new business for near 
delivery, and in most cases the terms required are 
somewhat extended. Supplies of sheet bars, how- 
ever, are reaching the works in satisfactory quan- 
tities. There is no slackening in the activity which 
has ruled at the iron and steel works in South 
Wales. There is a large production of semi-finished 
materials in this district, although the output has 
been reduced somewhat of late in accordance with 
the plans of the Iron and Steel Control. 


Tron and Steel Scrap 

In general, the iron and steel scrap market 
has developed a quieter tone, although the pressure 
by consumers to obtain supplies seems to vary in 
different districts. In most districts the amount of 
business passing has been restricted, and consumers 
appear to have accumulated stocks of certain 
descriptions, and to show little interest in the 
market. The demand for good heavy mild steel 
scrap, however, in furnace or foundry sizes, which 
has an outstanding feature of the position for 
a long time, has not changed, and the demand is in 
excess of the supply: There is also an active business 
passing in bun steel scrap and hydraulically 
compressed steel shearings, but mild steel turnings, 
which continue to arise in considerable quantities, 
are in less active request than they were a short 
time ago. As a result, there is a tendency for stocks 
to accumulate in scrap merchants’ hands. There 
is a brisk request for the good heavy and chipped 
grades which the steelworks are taking up in large 
quantities. A moderate business has passed in 
mixed wrought iron and steel serap for basic steel 
furnaces, but principally in good heavy material. 
Light material has been in rather poor request, 
and consumers seem able to obtain all they require 
without difficulty. The demand for compressed 
basic bundles has been steady, and on the whole the 
presses have been kept well employed. Consumers 
are becoming concerned about the supplies of cast 
and wrought iron scrap. The foundries are buyers 
of heavy scrap, and supplies are not adequate to 
meet their requirements. As a result, larger quan- 
tities of medium and light iron scrap have passed 
into use. The market for good heavy cast iron in 
large pieces and furnace sizes has been a little easier, 
although the quantities available have not been 
sufficient fully to meet consumers’ needs. Users 
also are eagerly taking up all parcels of good cast 
iron machinery scrap in cupola sizes, but supplies 
are rather tight, whilst there is a fairly good business 
passing in light cast iron scrap. rought iron 
has a good demand, but only a restricted 
business has in acid carbon steel scrap, and 
the quantities available are more than sufficient 





to meet the demand. 
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the way. The pipe lines are laid on the xs . 
N t d M d with all-welded joints. Primarily, the srt” 
O es an emoran a begun in April, 1942, when Germany 
, tankers and Japan was threatening the Pacific 
- a seaboard, was pushed ahead as an urgent war 
Rail and Road mentary Secretary replied that the choice between eg 
oil and coal as fuel for merchant ships depended on Sir WILLIAM J. Larke Mepat.—The Council of 
SLEEPERS FoR’ HunGariAN RatWays.—Saw| many factors. These factors varied in importance | the Institute of Welding has awarded the gir 


mills in Hungary must in future cut at least.one 
railway sleeper for every cubic metre of beech wood 
sawn for the Hungarian State Railways. : Monthly 
quantities so produced must be offered for sale to 
the State Railways at fixed prices. 


THe HENDERSON. Mepat.—The George R. 
Henderson Medal has recently been awarded by the 
Franklin Institute, Philadelphia, to Mr. Joseph B. 
Ennis, senior vice-president of the American Loco- 
motive Company, “in consideration of his accom- 
plishments in locomotive engineering and important 
contributions in the field of locomotive design.” 

Tue RaILWays AND THE BomBers.—Ninety-one 

” special trains, carrying 42,000 tons of tarmacadam 
and cement for airfields, were run every week by the 
L.M.S. during the winter and spring. Most of this 
material was for resurfacing and extending the 
aerodrome runways to enable aircraft to take the 
heavier bomb loads they are now delivering to the 
enemy. 

SaSKATCHEWAN’S. Post-War PRoGRAMME.—The 
Premier of Saskatchewan has outlined plans for 
post-war reconstruction to cost more than 100 
million dollars. The outstanding item would bring 
8000 miles of roads to the standards set elsewhere 
in the Dominion. Grants to municipalities to be 
increased so as to improve the market road system 
of 25,000 miles ; 1} million dollars is needed for the 
improvement of bridges. Some 3 million dollars 
would be ear-marked for the Saskatchewan 
University. : 

ReEcorD RECOVERY FROM A Bic Frre.—Nine 
months ago a disastrous fire swept the engine 
terminal of the New York Central at Bellfontaine, 
Ohio. In less than 3} hours thirty-three stalls of 
the engine house, a machine shop, a water-softener 
plant, and the well houses were destroyed. The fire 
also damaged the deep well pump motors and 
twenty-three locomotives. By the end of May last 
practically everything had been reconstructed, and 
&@ new machine shop, 60ft. by 208ft., with a new 
grease room, 40ft. by 30ft., was built on the site. 


CHRoMIUM-PLATED CyLINDERS.—An American 
company claims to have overcome certain diffi- 
culties in the process of coating engine cylinders 
with chromium for increasing their wear-resistant 
qualities. Ordinary chromium applied by plating 
is non-wetting and a lack of oil-holding quality 
operates against its use in pump and engine cylinders 
where . lubricating conditions are difficult. Essen- 
tially, the new process is one of electro-plating in 
which s deposit up to 0-04in. of thickness can be 
applied which has controlled porosity to suit service 
requirements. The chrome deposit is bonded to 
the base metal. The length of time in the bath is 
predetermined by the amount of metal to be 
deposited. The machining operations following 
plating are of critical importance. Proper honing, 
grinding, and buffing are required to finish the 
cylinder to the desired surface smoothness and true 
bore. 


THE ProposeD FortH Roap BripGe.—In the 
course of an address given to local authorities at 
Stirling recently Lord Elgin appealed to all con- 
cerned to consider afresh their decision with regard 
to the site of the proposed Forth road bridge. 
Replying to criticism of the Inchgarvie Island 
scheme, which he favours as against the earlier 
scheme for the Mackintosh Rock site, Lord Elgin 
stated that he believed that he had produced a 
really worth-while partner to the Forth railway 
bridge, and he thought that careful consideration 
of the merits of the two schemes would make clear 
that there was nothing in his proposal which would 
clash with either the esthetic beauty of the site or 
the grandeur of the railway bridge. There was no 
truth in the criticism that the close proximity of 
the two bridges would prevent the railway compahy 
from making repairs and renewals to the present 
bridge. 


Air and Water 


CANADA. AND Civit AviaTion.—Proposals are 
afoot to set up nine small airports round Toronto 
to stimulate civilian flying after the war. Fields 
about 10 acres in extent could be used for this 
purpose, as they would be needed only for the smaller 
type of aeroplanes. 

Coat orn Om ror Suies.—In the House of 
Commons, last week, the Parliamentary Secretary 
to the Ministry of War Transport was asked if the 
Government had considered offering advice to ship- 
owners as to the use of coal or oil in new merchant 


according to the class of ship and the trade in which 
the ship is to be run. Lord Leathers considered, 
therefore, that it was best to leave those who ordered 
and operated the ships to make their own decision 
in this matter. 


Toronto’s WATER FRont.—Proposals have been 
submitted to the City Planning Board of Toronto 
suggesting that the railway tracks be removed from 
the city water front and run through the centre of 
the city. The present site of the Union Station is 
on the extreme edge of the city and it is getting 
further away from the centre of population as the 
city expands northward. 


“SpirrirE P.R. Mark XI.”—The Mark XI 
Vickers-Armstrong’s (Supermarine) ‘ Spitfire”’ is 
an all-metal single-seat, low-wing monoplane, 
driven by a Rolls-Royce “ Merlin” engine of over 
1650 H.P. It is used for photographic recon- 
naissance duties. It has a “ Rotol” four-blade 
constant-speed propeller. Later Mark XI “ Spit- 
fires” have a rectractable hydraulically operated 
tail wheel unit. There are two main fuel tanks in the 
fuselage and long-range tanks are fitted in the 
leading edges of the main planes. The cameras are 
fitted in the fuselage. 


. 

Proposep Dry Dock ror British CoLuMBsA.— 
Plans have been prepared for a 2-million-dollar dry 
dock at New Westminster, B.C., and the Dominion 
Government has been asked to subsidise the con- 
struction as a war measure. The dock would be 
built and operated by private capital, and would be 
able to accommodate steamers up to 10,000 tons. 
It is planned as part of a huge expansion in the Lulu 
Island sector in a port which now accommodates 
practically as much shipping as Vancouver. The 
additional facilities will be needed with the accelera- 
tion of the Pacific War. 


ing the lower Sacramento River in connection 
with California’s Central Valleys project, three of 
the State’s rivers, whose channels were ruined 
through reckless waste of natural resources in gold- 
rush days, may once more become navigable by 
deep-water vessels. Filled with silt in the ‘sixties 
by hydraulic mining, the American, Yuba, and 
Feather rivers, which empty into the Sacramento, 
are to-day “scouring” themselves back to their 
original channels. In places the silt has drained out 
of the rivers as much as 17ft. below the levels of 
recent years. 


THe Sr. Lawrence Seaway Prosecr.—The 
impending Presidential Election in the U.S.A. 
may be behind a decision recently reached by what 
is known as the Executive Committee of the 
National St. Lawrence Project Conference, meeting 
in Washington, D.C. It was decided that the time 
has arrived for the Conference ‘“‘ to renew its aggres- 
sive opposition ’’ to the passage of any federal 
legislation looking to the completion of the pro- 
posed St. Lawrence seaway. As recently as March 
last, President Roosevelt wrote a letter to Senator 
Aiken (Republican of Vermont) in which he called 
for a “non-partisan effort”. to bring about the 
consummation of the project, and endorsed his 
Bill as a proper medium to that end. The opposi- 
tion comes from the railway interests. 


. - Miscellanea 


RECONSTRUCTION IN U.S.S.R.—Reports reaching 
the United States Department of Commerce indicate 
that the restoration of wrecked iron and steel plants 
in recaptured areas in Russia is being expedited. 
A plant already restored in the Donetz Basin has 
produced its first 1000 tons of steel rails, and it is 
expected that another plant will be producing at 
from 50 to 70 per cent. of capacity by the end of this 
year. Rapid progress has also been made in the 
restoration of iron ore mines abandoned two years 
ago.: 

Tue NorMAn Or WELLS oF CanaDA.—What is 
known as the Canol oil supply project in Alaska 
has been compléted, despite protest and criticism 
directed against the U.S. Army for undertaking this 
large war job. The scheme involved the opening of 
an oilfield at Norman Wells in the wilderness of 
North-West Territory, building a refinery trans- 
planted from Texas at Whitehorse, Yukon, installing 
pumping stations and laying some 1600 miles of 
steel pipe. All pipe and supplies for the Norman 
Wells end of the project had to be transported by 


barge over 1200 miles of rivers and lakes, involving 
@ 16-mile portage. The 600-mile oil line from wells 
to refinery crosses the unexplored Mackenzie 


DREDGING THE SACRAMENTO.—As a result of 


William J. Larke Medal for 1944, together with a 
first prize of £50, to Mr. H. W. Clark, M. Inst. C. 

for a paper entitled “Some Applications of Arc 
Welding, Embodying Specific Details of Welded 
Work.” Mr. Clark is assistant engineer (bridges 
and structures) in the department of tho chief 
engineer (civil) of the London Passenger Transport 
Board. A second prize of £30 is awarded to Mr 
Rudolf Drucker, a third prize of £10 to Mr, P 
Hastie, and a fourth prize of £10 is shared between 
road st R. Ferguson and Mr. G. Foster, B.Sc. (Hons, 

ng.). 


Personal and Business 


Mr. D. P. WHEELDON has been appointed a 
director of Gascoignes (Reading), Ltd. 


Mr. W. W. Wart has been elected President of 
the Institute of Welding for 1944-45. 


Mr. G. E. Rxopes has been appointed a director 
of the Craigpark Electric Cable Company, Ltd. 


Mr. W. Brown and Mr. P. W. McGuire have been 
appointed joint managing directors of the Chester. 
field Tube Company, Ltd. 

Mr. E. CaartTon GLover has been appointed 
joint managing director of the British Ropoway 
Engineering Company, Ltd. 

Mr. G. Hoxporr, A.M.I. Mech. E., has been 
appointed chief engineer, and Mr. F. H. Rayer chief 
designer, of Brush Coachwork, Ltd. 


Masor Simon GREEN has been appointed manag- 
ing director of E. Green and Son, Ltd., in succession 
to Mr. Harold Livsey, who has recently retired. 


GLoucEsSTER Rat~way CARRIAGE AND Wacon 
Company, Ltd., announces that Mr. G. C. Brink- 
worth has been appointed general manager under 
the managing directorship of Sir Leslie Boyce. 


GLENFIELD AND KENNEDY, Ltd., announce that 
following the death of Mr. E. Bruce Ball, sen., his 
son, Mr. E. Bruce Ball, who has been a joint manag. 
ing director since 1941, succeeds -him as senior 
managing director. Mr. Henry Gardner has been 
appointed an additional managing director. The 
vacancy on the board has been fillod by the appoint- 
ment as a director of Sir Thomas Kennedy, who 
has for many years been the company’s general 
manager in India. 








Forthcoming Engagements 





Onn tese 


Secretaries of Institutions, S , &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the n ‘y information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases TIME and PLACE at which 
the meeting is to be held should be clearly stated, 


British Standards Institution 

Tuesdgy, July 18th.—Connaught Rooms, Great Queen 
Street, W.C.2. Annual general meeting. 2.30 p.m. 

Chartered Surveyors’ Institution 

Tuesday, July 18th.—12, Great George Street, West- 
minster, S.W.1. A discussion on ‘‘ The Govern- 
ment’s White Paper on the Control of Land Use.” 
3 p.m. 








Institute of British Foundrymen 
Wednesday, July 19th.—SuerrieLD Brancu: Royal 
Victoria Station “Hotel, Sheffield. Joint meeting 
with the Iron and Steel Institute. Discussion on 
“Developments in the Design and Use of Side- 
Blown Converter Plants.” 7 p.m. 

Institution of Electrical Engineers 
Saturday, July 22nd.—A visit to transport and electricity 
undertaking of the City and County of Newcastle- 
upon-Tyne. 2.30 p.m. 

Institution of Factory Managers 

Saturday July 15th—Hotel Russell, Russell Square, 
W.C.1.. Annual general meeting. 3 p.m, 
Institution of Mining and Metallurgy 
Thursday, July 20th.—Geological Society, Burlington 
House, W.1. ‘‘ Recorded Observations on a Dyke 
at the Beatrice Mine, Southern Rhodesia,” F. V. 
Stevens; and “ Nationalisation of Mineral Rights 
in Great Britain,” W. R. Jones. 2.30 p.m. 

Keighley Association of Engineers 
To-day, July 14th—New Rooms, Devonshire Buildings, 








ships to be constructed after the war. The Parlia- 


Mountains, requiring a pioneer access road most of 


Keighley. Annual general meeting. 7.30 p.m. 
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A Seven-Day Journal 


The Law and Employers’ Liability 

Seven Conservative Members of Parliament, 
under the chairmanship of Mr. Quintin Hogg, 
have recently completed a report on * The Law 
and Employers” Liability.” In the report it is 
stated that on the assumption that the Govern- 
ment is committed to a radical change in the 
rates of health benefit, &c., the group has no 
hesitation in saying that the time has now come 
to alter the whole basis of the present system 
of workmen’s compensation. Sir William 
Beveridge’s arguments against assimilating 
workmen’s compensation to health insurance 
are described by the report as convincing, and 
it is suggested that the basic rates payable 
should be national health rates paid out of the 
national health scheme in force at the time, 
Moreover, these rates should, in accordance 
with the general social policy, be raised to 
subsistence level. The Act, the report states, 
should be extended to cover all under a con- 
tract of service. The principle of compulsory 
insurance should, it is claimed, be extended to 
all employers, and the State should underwrite 
insolvency. In addition, it is further suggested 
that the ordinary social insurance of the 
country should give the worker a right to free 
legal advice and representation in approved 
cases. The report, it may be stated, is issued 
on the *‘ sole authority ’’ of the seven Members 
of Parliament, who, besides Mr. Quintin Hogg, 
are Sir Peter Bennett, Mr. W. E. Higgs, Mr. 
H. N. Linstead, Mr. H. V. A. M. Raikes, Mr. 
G. Nicholson, and Mr. 8. Storey. 


Agricultural Machinery Development 
Board 


Tx a Journal note of January 30th, 1942, we 
recorded the setting up of the Agricultural 
Machinery Development Board under the 
chairmanship of Lord Radnor. The Board has 
now issued a report covering its activities up to 
December 31st, 1943. One of its first tasks was 
to establish the National Institute of Agricul- 
tural Engineering in its new home at Askham 
Bryan, the work of which was dealt with in a 
separate report by the Director in August, 1943. 
The Board further advised the appointment of 
machinery instructors by the County War 
Agricultural Executive Committee, which has 
been done in most parts of England and Scot- 
land. The question of the production of the 
various classes of agricultural machinery was 
taken up by the Board, and special steps were 
taken to supply the industry with certain 
materials. In view of the increasing shortage 
of farm labour, attention was paid to labour- 
saving machinery, especially that required for 
handling straw and manure, potato harvesting, 
sugar beet harvesting, and the collection and 
handling of silage. A number of prototype 
machines have been tested before large-scale 
production was begun. In 1943 the problem 
of research was considered, and a Research 
Committee of the Board was set up with power 
to co-opt experts in other fields of engineering 
industry. Tractors and engine design have 
been considered by this Committee. The 
different types of implements were surveyed, 
and it was shown that the reductions in the 
range of models already undertaken by firms, as 
a result of war conditions, constituted in general 
a sufficient measure of simplification. In 
future, it was decided, development should be 
concentrated upon up-to-date and approved 
types of implements. Recommendations were 
made to begin work on a new swath turner, a 
British binder, .and a combined fertiliser and 
seed drill. It was further recommended that 
private firms should receive all possible en- 
couragement to resume the development work 
which had been interrupted by the war. 
During the year 1943 tractor trials were carried 
out at Askham Bryan, the results of which 
have been embodied in a confidential report to 
the Agricultural Departments. An Inventions 
and New Implements Committee of the Board 
has been set up to review inventions submitted, 
and rules have been drawn up covering the 
conditions on which financial and _ technical 





assistance should be given to inventors. During 
the coming year the Board will deal with the 
long-term aspects of agricultural mechanisation 
and the need for the production of machines 
suitable for export after the war. 


The Institution of Municipal and 
County Engineers 

In the annual report of the Institution of 
Municipal and County Engineers it is stated 
that there has been an increase in membership 
of 60, and that the total membership of the 
Institution now stands at 6073. The discus- 
sions with the Institution of Civil Engineers 
have now been brought to a successful conclu- 
sion, and a joint scheme for regulating the 
training of persons under engineers to local 
authorities has been drawn-up. The Councils 
of the two Institutions have set up a Joint 
Standing Committee in order to administer the 
scheme of training. This Committee, it is 
stated, will prepare and maintain an ‘ Index 
of Engineers to Local Authorities’? who are 
willing and able to provide young men with 
practical training under the conditions which 
are laid down in the regulations made under 
the scheme. It will also keep a ‘‘ Register of 
Indentures and Undertakings” of persons 
undergoing such training. The regulations 
have been designed to ensure, on the one hand, 
that engineers taking pupils, learners, or 
graduate assistants shall be in a position to 
give them adequate and suitable training, and, 
on the other hand, that persons accepted for 
practical training shall engage themselves for a 
specific period and take full advantage of 
the opportunities provided. When the scheme 
is-in full operation entry on the “ Register of 
Indentures and Undertakings ’’ will, in most 
cases, be a necessary preliminary to admission 
to studentship and permission to sit for the 
Institution’s examinations. Matters which: at 
present are engaging the attention of the Council 
of the Institution of Municipal and County 
Engineers include the post-war use of aero- 
drome and camp sites, the use of the latest 
plant and machinery for road construction, and 
the question of war damage to sewers and 
drains. 


The Importance of Exports 


In his chairman’s address at the annual 
general meeting of Edgar Allen and Co., Ltd., 
which took place at Imperial Steel Works, Shef- 
field, last week, Mr. C. K. Everitt made reference 
to the plans now being debated and discussed 
for obviating or reducing unemployment, for 
the stabilisation of international currencies, and 
for providing a higher standard of living for our 
people. Although in certain quarters there was, 
he said, a somewhat reckless tendency to 
minimise the importance of the country’s 
export trade, in view of its relatively small pro- 
portion in total to the total national output of 
goods and services, he felt that it was not too 
much to say that our trading existence, and 
with it the maintenance of our standard of 
living and employment, hung on export, since 
we were compelled by circumstances to import 
so greatly in foodstuffs and in materials. These, 
he pointed out,.could only be paid for by the 
export of goods and services, and it must not be 
forgotten that this country was no longer a 
creditor, but a debtor nation. The export trade 
had always formed an important part of the 
company’s activities, and he was able to report 
that, although shipping and quota restrictions 
had had an adverse effect at the beginning of 
the trading year, a distinct improvement was 
noticeable towards its end. There were many 
signs that a considerable increase in the com- 
pany’s export trade might be expected, as and 
when the progress of the war permitted the 
allocation of more shipping tonnage to. meet 
the demands of overseas customers, whose 
requirements were great after a long period 
of restricted supplies. It would help those 
responsible for the conduct of industry 
if the Government would state exactly what 
part the State was to play in the future 





control and direction of industry, more ‘par- 
ticularly with regard to export trade. The 
present uncertainty, Mr. Everitt said, had a very 
negative effect on the making of plans. We 
should only succeed in maintaining our place 
in the export markets of the world by attaining 
and maintaining the highest possible degree of 
efficiency. 


The American Coal Mission 


In a Journal note of June 16th we recorded 
the arrival in this country of an American Coal 
Mission under the leadership of Mr. Arthur 
Knoizen, the Chairman of the Mining Division 
of the United States War Production Board. 
The object of the Mission was to enable its 
members to study deep-mining and open-cast 
workings, the distribution and conservation of 
coal, and the methods used to compile statistics 
in the British coal-mining industry. The 
Mission has now made its report to the London 
Coal Committee of the Combined Production 
Resources Board, and has returned to America. 
Just before leaving this country Mr. Knoizen 
said that the Mission had been much impressed 
by the excellent results which had been obtained 
from open-cast mining. Considering, he said, 
the lack of previous experience in Britain and 
the small size of the equipment, a very remark- 
able job had been done by the Ministry of 
Works and the contracting firms with their 
labour force. When the larger United States 
equipment now arriving in this country was put 
to work, a much larger output from the open- 
cast workings would be obtained. The com- 
bined Coal Committees in London and Wash- 
ington and the present Coal Mission formed, he 
said, another of the many instances of joint 
planning which was taking place between the 
United States and this country in the prosecu- 
tion of the war, and in the effort to assist 
liberated areas in.the post-war period. Europe 
needed food to avert starvation, medical 
supplies to avert epidemics, and coal to restart 
her industries. On shipping grounds, Britain 
was the natural supplier of coal for North-West 
Europe, and the United States must do every- 
thing it could to help to increase British under: 
ground and open-cast coal production in order 
that as far as possible the needs of Europe could 
be met from this country. 


A Quality Control Exhibition 


DvRING the present week the Ministry of Pro- 
duction arranged in Birmingham an exhibition 
of engineering inspection equipment and 
methods of quality control, which is believed 
to be one of the first of its kind in this country. 
It was organised by the Birmingham District 
Production Committee of the Ministry of Pro- 
duction, and took place at the Central Tech- 
nical College, Suffolk Street, Birmingham. 
Some £25,000 worth of the latest inspection 
appliances were on view. The exhibition was 
open from 2.30 p.m. until 7 p.m. each day from 
Tuesday, July 18th, until to-day (Friday, 
July 21st). The purpose of this display was to 
show how certain firms had dealt with problems 
of inspection efficiency and quality control in 
their different works. Among other aspects of 
the subject, such matters as planning of work, 
and the recording of results, were dealt with. 
Methods of measurement and gauging and the 
mechanisation of inspection operations were 
also illustrated. The exhibition furnished 
good opportunity for testing equipment manu- 
facturers to show their latest developments in 
connection with standard inspection equipment 
as applied to quality control. Several of the 
firms which took part in the exhibition volun- 
teered to supply special teams of demonstrators 
with the aid of which working conditions were 
reproduced as closely as possible. The exhibi- 
tion was found to be of value to many engineer- 
ing firms, and the ideas and methods demon- 
strated were of considerable interest and use to 
the visiting staffs of large and small firms. The 
hope may be expressed that this first quality 
control exhibition may be repeated in other 
manufacturing centres. 
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Historic Researches 


No. II—FRICTION :—Tower’s EXPERIMENTS 
(Continued from page 23, July 14th) 


Beauchamp Tower (1845-1904), the son of the 
rector of Moreton, Essex, entered the Elswick 
Works, Newcastle, as a pupil in 1861. He left 
in 1866 to take charge of the building of iron 
steamers at the Tyne Ironworks. In 1869 he 
was appointed to assist William Froude in the 
design and preparation of the plant for the 
Admiralty Experimental Works at Torquay. 
Following a year’s voyage to the South Seas for 
reasons of health, he undertook a series of 
experiments on torpedoes for Sir William Arm- 
strong in 1874. During the following year he 
spent a few months assisting Lord Rayleigh in 
his private laboratory at Terling, Essex, prin- 
cipally on hydraulic investigations. In 1877 he 
rejoined Froude, but Froude’s health by that 
date was failing, and he died at the Cape during 
a health trip in Tower’s company. On return- 
ing to England in 1878, Tower set up in practice 
on his own account for the purpose of develop- 
ing some of his inventions. From 1882 until 
1891 he was busily engaged on experiments for 
the Committee on Friction appointed by the 


Institution of Mechanical Engineers. In con- 
nection with that work he presented four 
reports—in 1883, 1885, 1888, and 1891. Tower 
was a born experimentalist. As an inventor 
he was equally ingenious, but less successful. 
One of his early ideas- covered a method of 
propelling a ship by the power of the waves. 
Despite Rayleigh’s discouragement, he per- 
sisted with the idea, but it never reached the 
stage of receiving a full-scale trial. A high-speed 
spherical engine which he invented in the early 
’eighties achieved some practical success. His 
principal invention, a gyroscopically stabilised 
platform for searchlights and guns at sea, 
received the encouragement of the Admiralty. 
It was tested and was reported to be successful, 
but in the end the Admiralty rejected it on the 
score of its weight. The labour and ingenuity 
which he had expended on the invention brought 
him no reward, and his treatment by the 
Admiralty, regarded by him as amounting to a 
breach of faith, cast a cloud over the closing 
years of his life. He died at Brentwood, Essex, 


. 


in his sixtieth year. 





HE Committee on Friction, as we have 

said, was appointed to study “ friction at 
high velocities, specially with reference to 
friction of bearings and pivots, friction of 
brakes, &c.’’ The omission of any direct 
mention of lubrication in these terms of 
reference is noteworthy. Since, however, 
bearings are normally lubricated and brakes 
are normally run dry, the terms may be held 
to imply that the Committee was to investi- 
gate the friction both of lubricated and 
unlubricated surfaces. These instructions 
were in keeping with the current opinion that 
lubricated and unlubricated friction differed 
merely in magnitude and not in nature. 
Tower's genius and insight as an experi- 
mentalist are made clear to us to-day by his 
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sciously they were studying friction under 
one or other of its three different aspects— 
fully lubricated, boundary, and dry. The 
immediate result of Tower’s first series of 
experiments was the recognition by practical 
engineers of the fact that “‘ dry ”’ friction and 
“lubricated ’’ friction were fundamentally 
different phenomena which had nothing in 
common except an unfortunate similarity of 
name. 

Tower realised that if his experiments on 
the friction of lubricated bearings were to 
yield results of any practical value, he would 
have to employ some 
means of supplying the 
bearing with oil much 








more uniform in ‘its 


axle was at all times supplied with as much 
oil as it could take. At the outset he satisfied 
himself that the level of the oil in the bath 
was immaterial. The same result was 
obtained whether the bath was full or whether 
it was so nearly empty that the journal only 
just touched the oil. : 


The journal of the experimental machine 
was of steel, 4in. in diameter and 6in. long 
On its upper side there rested a gun-metal 
brass embracing less than half the circum. 
ference. A cast iron cap rested on top of the 
brass and from it was hung by two bolts a 
cast iron cross bar carrying a knife edge. The 
distance from the centre of the journal to the 
knife edge was Sin. A cradle carrying the 
weights forming the load applied t. the 
journal was suspended from the knife edge, 
When the axle was rotated the friction be. 
tween the journal and the brass carried the 
brass round until the friction moment was 
balanced by the restoring moment of the load. 
If F were the total friction and r the radius of 
the journal, then in the position of balance 
the frictional moment Fr would be equal to 
w 8, where w was the applied load and s was 
the horizontal distance by which the knife 
edge had moved away from the vertical 
through the centre of the bearing. The coeffi. 
cient of friction defined as F/w was therefore 
given by the ratio s/r. Because of the con. 
siderable friction between the brass and 
bearing when the axle was not rotating, 
difficulty arose in determining the true zero 
position of the knife edge. To overcome this 
trouble Tower carried out each experiment 
with the axle running first in one direction 
and then in the other. The coefficient of 
friction was then given by the displacement 
of the knife edge from one side of the vertical 
to the other divided by the diameter of the 
journal, The horizontal movement of the 
knife edge was recorded on a drum by a 
tracing point at the end of a light lever, 





which magnified the displacement of the 
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TOWER’S FRICTION TESTING MACHINE WITH OIL BATH 


immediate refusal to confuse the two issues. 
At the very outset he concentrated on lubri- 
eated friction and, further, made sure that 
the lubrication was complete and uniformly 
efficient. By so doing he instinctively avoided, 
on the one hand, the difficulties now known 
to exist in obtaining completely unlubricated 
friction and, on the other, the complexities 
of that intermediate condition between com- 
pletely dry and fully lubricated friction, 
which to-day we call boundary lubrication. 
It seems certain that many of the contra- 
dictory results found by earlier investigators 
are to be explained by the fact that uncon- 








action than any of the common methods of 
lubrication used in practice. All the usual 
methods, he contended, were irregular in 
their behaviour, with the result that the 
friction of a bearing often varied consider- 
ably. Such variation might be small enough 
to have no practical importance in an 
ordinary machine, but it would destroy the 
value, of an investigation of the friction of a 
lubricated bearing. His first arrangement for 
the lubrication of the test bearing consisted 
of an open-topped oil bath extending under 
the experimental axle for its full length. By 
this means the bearing at the middle of the 





knife edge 124 times. Later the indicating 
method was altered by applying to the end 
of the lever an additional small lever with a 
magnifying ratio of 5 to 1. The main lever 
was overbalanced to such an extent that its 
end tended to rise under both directions of 
rotation of the axle. In each case the point 
of the small lever was caused to register with 
a fixed mark by placing weights in a scale pan 
at the end of the main lever. With this 
arrangement the friction was measured by 
half the difference between the scale pan 
weights for the two directions of rotation. 
Almost as soon as he began experimenting 
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Tower noticed a curious phenomenon. When’ 
the direction of rotation of the axle was 
reversed, the friction at first was greater than 
the normal, sometimes. twice as great, and 
it required about ten minutes’ continuous 
running in the new direction before it fell to 
the normal value. It was observed that the 
increase of friction on reversal was greatest 
with a new brass, and diminished as the brass 
became worn “so as to fit the journal more 
perfectly.” In the case of one’ brass which 
had worked for a considerable time, and 
“had become worn so as to fit the journal 
very accurately,” the increase of friction on 
reversal almost entirely disappeared. ‘Tower 
explained this phenomenon by supposing 
that after running for some time in one direc- 
tion the surface fibres had become stroked 
to lie in that direction, so that on reversal 
they would be opposed to the motion and 
would require time to become restroked in 
the new direction. The “very perfectly 
fitting brass’’—the one which had become 
worn by prolonged use—was, he suggested, 
probably entirely separated from the journal 
by a film of oil, with the result that there was 
no metallic contact. 

Here Tower was on the verge of a funda- 
mental discovery, but he missed it because 
of his belief that a worn brass would fit its 
journal more accurately than a new brass. 
Had he realised that the truth was the 
opposite, he might have been led straight 
away to the fact that efficient hydrodynamic 
lubrication requires the radius of the brass to 
be greater than the radius of the journal. 

Recognising the effect, although not: its 
cause, he planned his experimental procedure 
in such a way as to circumvent it. With the 
axle running constantly in one direction, he 
took readings of the friction at regular incre- 
ments of the load, and again as the load was 
reduced by the same steps to the initial value. 
Thereafter he ran the machine in the reverse 
direction for half an hour before taking read- 
ings of the friction at the same increments 
and decrements of loading as previously. 
Thus at each load his final figure was the mean 
of four observed values. 

Using the oil bath method of lubrication, 
Tower experimented with five oils—olive, 
lard, mineral, sperm, and rape—and with 
“mineral grease ” as lubricants. The results 
he obtained were in sharp contrast with 
Coulomb’s laws. Coulomb had said that the 
total friction was directly proportional to the 
load, or, in other words, that the coefficient 
of friction was constant at all loads. Tower 
found that the total friction, with any one 
lubricant, was nearly constant at all loads 
within ordinary working limits; that is to 
say, that the coefticient of friction decreased 
as the load on the bearing was increased. 
Coulomb had said that at any one loading 
the friction was independent of the velocity. 
Tower found that it increased with the 
velocity, although not so rapidly as in pro- 
portion to the square of the velocity. It is 
to be noted in connection with this result 
that the least load which he used was 100 lb. 
per square inch of projected area, and that 
his lowest surface velocity was 105ft. per 
minute. His investigations therefore did not 
extend into the region of low velocities, and 
hence neither confirmed nor contradicted 
Thurston’s finding that as the velocity rose 
from zero the friction decreased from the 
static value to a minimum at a low speed, 
and thereafter rose as the speed increased. 

Coulomb’s third conclusion was that the 
friction was independent of the area of 
contact’; that is to say, it remained the same 
for a given load whether the area of contact 
was great or small. Tower did not investi- 
gate this point. All the oil bath experiments 


with a brass of constant size, namely, one 
embracing the journal to the extent of 
157 deg. He did not study the effect on the 
friction of varying the size of the brass under 
the same load. 

Here it may be remarked that much con- 
fusion was and still is caused in accounts of 
friction experiments by the use of the 
ambiguous expression “ pressure per square 
inch.” An instance occurs in Tower’s own 
report. He recorded that his results showed 
that the friction was “ nearly independent of 
the pressure per square inch.” The pressure 
between two surfaces can be varied either 
by (a) keeping the area of the surfaces con- 
stant and varying the total load, or (6) keep- 
ing the total load constant and varying the 
area of the surfaces. Coulomb carried out 
experiments under both these heads. Under 
(a) he found that the friction increased with 
the total load, or, as it might be expressed, 
the friction increased with the pressure per 
square inch. Under (6) he found that the 
friction was independent of the area of 
contact, or, again as it might be expressed, 
it was independent of the pressure per square 
inch. The ambiguity is obvious. 

Tower’s results under heading (a) were 
opposed to Coulomb’s, As we have already 














said, he found that with a constant size of 
brass the friction was nearly constant at all 
loads within ordinary working limits. In 
that sense therefore it was “nearly inde- 
pendent of the pressure per square inch.” 
He made no experiments under heading (6), 
and therefore the quoted statement must 
not be applied to the conditions expressed 
under that heading. In actual fact, such 
application would be not only unjustifiable 
but erroneous. Subsequent research has 
shown that the area, or arc of contact, of a 
bearing on its journal is a prime factor in 
determining the frictional resistance under 
the conditions of complete lubrication. 

The values of the coefficients of friction 
recorded by Tower with the oil bath method 
of lubrication were surprisingly low as com- 
pared with the figures to which engineers had 
grown accustomed. They varied with the 
lubricant, sperm oil giving the lowest values 
and mineral grease the highest. The lard oil 
figures may be taken as representative of the 
average. We may summarise them as 
follows :— 


Lubricant ; Lard Oil. Temperature of Oil Bath 90 Deg. 
Fah. 


Load, Surface speed, Coefficient of 
Ib. per sq. in. feet per min. friction. 
BO. cocl sec che. SUM Yas. ses 350) On 
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described in his first report were carried out 


These figures may be compared with 





i) 








Morin’s value of 0-054 when the lubrication 
was “ well maintained ” with oil, tallow, or 
lard. They are one-sixth to one-sixtieth of 
the older figures. 

The oil bath method of lubrication used by 
Tower readily lent itself to a study of the 
effect of the temperature of the oil on the 
friction. Normally the bath was kept at a 
temperature of 90 deg. Fah., but in a special 
series of experiments with lard oil it was 
varied in steps of 10 deg. from 60 deg. to 
120 deg. The coefficient of friction showed a 
very great diminution as the temperature 
rose, falling, under all loads, at 120 deg. to 
about one-third of its value at 60 deg. 

Just as the oil bath experiments were on 
the point of completion Tower made a dis- 
covery which he described as “ very inter- 
esting,” but which we now know to have been 
of fundamental importance. A_ bearing 
lubricated with mineral oil had seized under 
a load of 625 lb. per square inch. The brass 
was removed for examination, and before it 
was replaced a }in. hole for an ordinary 
lubricator was drilled through it and the cast 
iron cap. On restoring the brass Tower ran 
the machine with the oil bath full, but 
without the intended additional lubricator 
attached to the hole. The load on the bear- 
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OTHER LUBRICATION SYSTEMS TESTED BY TOWER 


ing was only 100lb. per square inch, the 
lowest loading at which it was possible to 
run the machine. It was observed that oil 
from the bath rose in the hole and overflowed 
the cast iron cap. To stop the mess, first a 
cork and then a wooden plug was inserted in 
the hole. In both cases the plug was slowly 
forced out of the hole in a manner which 
showed that it was being subjected to con- 
siderable pressure. Tower thereupon screwed 
a pressure gauge into the hole. The gauge was 
graduated up to 200 lb. When the machine 
was restarted the pointer went off the scale. 
Although the mean load on the journal was 
only 100 lb. per square inch, the oil between 
it and the brass at the mid point of the bear- 
ing was under a pressure of more than 200 lb. 
Tower felt assured that if a number of gauges 
had been fixed at various points, he would 
have found that the oil pressure was highest 
at the middle and that it fell to zero towards 
the edges. 

For the time being he did not pursue this 
subject farther. Instead, he passed on to 
study the friction accompanying other 
methods of lubrication, methods more in 
accordance with everyday practice than the 
oil bath system. First he tried the effect 
of cutting a groove at the highest point of 
the brass parallel with the journal axis and 
feeding the oil downwards to. it through a hole 
in the brass and its cap. The arrangement 





gave a head of 7in. of oil to force it into the 





4° 
~_ 


THE ENGINEER 


JuLY 21, 1944 





en atieencasaed 





brass. ‘The bearing, he found, would not 
run cool, even under a load of only 100 Ib. 
Not a drop of oil would go down the hole. 
He satisfied himself that the hole and groove, 
instead of forming a means of lubricating the 
journal, allowed the supporting oil film to 
escape and constituted a most effectual 
method for collecting and removing all oil 
from the bearing. 

The centre of the brass being thus shown 
to be the wrong place at which to introduce 
the oil, Tower replaced the single groove by 
two parallel grooves towards the ends of the 
brass. With this arrangement the bearing ran 
cool, and the lubrication appeared to be 
satisfactory. The coefficient of friction was, 
however, about seven times the value given 
for similar conditions by the oil bath method 
of lubrication. 

Next, an arrangement of grooves usual at 
that date in railway axle-boxes was tried. 
The oil was led downwards through two holes 
on the centre lines of the brass, each hole 
giving it access to the journal by way of a 
eurved groove. The oil refused to go down, 
the hearing ran hot, and the underside of the 
journal felt perfectly dry to the hand. Tower 
argued that in railway practice this arrange- 
ment escaped being perfectly useless only 
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in which the pressure of the oil varied over the 
whole surface. Experiments to that end were 
described by Tower in a short second report 
submitted to the Institution in January, 1885. 
Three }in. holes were drilled into the brass 
parallel with the journal axis. It was 
assumed that the pressure distribution in the 
axial direction would be symmetrical about 
the central plane. The holes were therefore 
carried only about halfway into the brass. 
From each of them three small radial holes 
gave access to the oil film between the brass 
and the bearing, The radial holes in the 
middle plane were drilled first. After the 
pressures in that plane had been measured 
the middle holes were stopped up and the 
holes in the No. 1 plane were drilled. These 
in turn were filled up and those in the No. 2 
plane were drilled. The pressures were read 
on a Bourdon gauge connected in turn to the 
three axial holes. In this way Tower found 
the pressure existing in the oil film at fifteen 
different points on the bearing—at nine by 
direct observation and at six by inference. 

The lubricant used was a heavy mineral oil 
and was applied by the oil bath method, the 
temperature being kept at 90 deg. A total 
load of 8008 Ib. was applied to the bearing 
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OlL PRESSURE DISTRIBUTION IN TOWER’S BEARING 


because of the continual end play of the 
journal in the box which occurred during 
running. 

Fully convinced now that it was useless to 
try introducing the oil at the point of highest 
pressure, Tower filled up the holes and grooves 
im the brass and applied the lubricant—rape 
oil—by means of an oily pad in a box placed 
beneath the journal. The oil was supplied 
to the journal by the capillary action of the 
pad. The supply was very small, and, in 
fact, the journal was only just peréeptibly 
oily to the touch. In this experiment 'Tower 
was, unknowingly, imposing the conditions— 
or something very near them—of what is now 
known as boundary lubrication. He reported 
that the friction showed “a nearer approach 
to the ordinarily received laws of solid [i.e., 
unlubricated] friction than any of the others.” 
The total friction was fairly proportional to 
the load; that is to say, the coefficient was 
substantially constant, its average value 
being about 0-01. No well-defined variation 
of the friction with the velocity was observed. 
These results are characteristic of boundary 
lubrication. 

The discovery that the oil pressure at the 
centre of a completely lubricated bearing was 
more than twice as great as the pressure of the 
load on the bearing was pursued to its logical 





conclusion by a determination of the manner 


In the longitudinal direction the pressure, 
as was to be expected, fell off to atmospheric 
at the ends of the brass as a result of axial 
leakage of the oil. In the transverse direction, 
however, an unexpected result was found. 
On the “off” or outlet side the pressures 
recorded were considerably higher than those 
at similarly situated points on the “on” or 
inlet side. As a consequence the maximum 
oil pressure occurred, not at the centre of the 
bearing, but in a plane displaced somewhat 
to the “off” side. Tower integrated the 
pressure distribution over the brass and 
found it to be equivalent to a total of 7988 Ib., 
or within 20 1b. of the actual applied load. 
This small diserepancy was attributed to 
errors of observation. 

Before beginning the experiments Tower 
ran the machine for some time under a 
heavier load than that used during the tests, 
the object being ‘‘ to wear the brass down to 
a perfect fit on the journal.’’ He found that 
in taking off or putting on the load the oil 
pressure fell or rose in exact proportion to the 
loading. At the end of the experiments the 
speed was reduced from 150 r.p.m. to 
20 r.p.m. Exactly the same oil pressures 
were recorded at the low as at the high speed. 

Concerning ,the third (1888) and fourth 
(1891) reports little need be said. The third 
dealt with the friction of a collar on a shaft, 


the experimental method employed consisting 
of pressing two rotating discs against the 
faces of an interposed annulus and measuring 
the effort required to prevent the annulys 
from rotating with the discs. The fourth 
report related to the friction of a plane-ended 
footstep bearing, the procedure adopted 
being to support a loaded vertical shaft in a 
oup-bearing at its lower end and to determine 
the effort needed to hold the cup stationary 
when the shaft was rotated. The machines 
were of complicated design and in both cases 
the lubrication of the contacting surfaces was 
affected in an arbitrary specialised manner. 
In spite of all the care lavished on the experi. 
ments, the results obtained were character. 
ised by irregularity. They revealed nothing 
of a striking fundamental nature and are 
to-day of little interest. 

No one studying the first and second 
reports can fail to be impressed by 'lower’s 
genius as an experimenter, Guided, it might 
almost seem, by instinct, he laid bare in a 
simple, direct, and convincing manner 
hitherto unknown fundamental facts which 
set the stage for a new understanding of 
friction and lubrication. When we pass on 
to the third and fourth reports we become 
conscious of a decided change of atmosphere. 
Complication of method and apparatus 
replaces the previous simplicity. The results 
recorded are marked by indecision and 
uncertainty. They have no fundamental 
importance or general applicability and are 
almost entirely peculiar to the particular 
machine and method of lubrication employed. 

In fairness to Tower’s memory it must be 
stated that while the first and second reports 
were presented’as being by ‘‘ Mr. Beauchamp 
Tower,” the third and fourth were submitted 
as being by ‘the Research Committee on 
Friction.” Tower's exact share in the com- 
pilation of the two later reports cannot be 
assigned with any degree of assurance. Nor 
is it possible to say definitely how much of 
the experimental work described in them was 
performed by him. Without doubt he took 
some part in that work, but it is certain that 
he shared it with others. On the occasion of 
the presentation of the third report, the 
President of the Institution attributed the 
conduct of the experiments described in that 
report entirely to Mr. Joseph Tomlinson, but 
in his contribution to the discussion Tomlin- 
son mentioned Mr. Mair-Rumley and ‘Tower 
as having been associated with him in the 
work. In 1891 the experiments described in 
the fourth report were stated to have been 
carried out by Mr. Tomlinson and Mr. Mair- 
Rumley “ in conjunction with Mr. Beauchamp 
Tower.” Tomlinson was President of the 
Institution in 1891. Mair-Rumley was asso- 
ciated with Simpson and Co., of Pimlico, 


at whose works the third and fourth series of 


experiments were conducted. 
(To be continued) 








AMERICAN LireBoat CHarts.—NSince the begin 
ning of the war the United States Hydrographic 
Office has provided charts carried in metal con- 
tainers in the lifeboats of the United States Merchant 
Marine. The eharts have also been supplied on 
request to Allied merchant ships. ‘These charts, 
it is reported, cover the five oceans for the summer 
and winter seasons. 


-Maprip’s UNDERGROUND Ratuway.—An exten 
sion of just over 2 miles in length has recently been 
made to the underground railway system of Madrid. 
The new line connects the Argiielles and Goya 
stations and has been built, as a double-line tunnel, 
except in one place—under the Plaza de Colén 
where two single-line tunnels have been provided. 
The line is operated on the D.C. system, current 
being taken from an overhead conductor. Track 
circuit automatic signalling has been installed. 7'he 





Railway Gazette records that. the length of the whole 
system is now about 16 miles. : 
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Condensing 


By Dr. G. V. LOMONOSSOFF and Captain G.: LOMONOSSOFF, R.E.M.E. 
No. IlI-—-(Continued from page 26, July 14th) 


II. Historica, SKETCH 


(10) Karly Days (1825-59).—The condenser 
was introduced by James Watt in 1763 and 
constituted an important part of his historical 
patent of 1769. The first attempt to apply 
partial condensation ‘for heating feed water 
in locomotives was made by J. Hackworth in 
1827.9 But this arrangement received a 
wide application only in 1851 in the hands of 
Kirchweger (Hannover). In 1854 a similar 
arrangement was introduced by J. Beattie, 
and used on the London and South-Western 
Railway.2° Both of these gave about 13 per 
cent. economy and utilised about 15 per 
cent. of the steam produced. 

The first attempt to apply full condensa- 
tion to a locomotive was made by Messrs. 
Armstrong, Whitworth and Co. in 1848. In 
order to obtain considerable vacuum and 





correspondingly increase the thermal effi- 
ciency of the locomotive, they built at 


cee 5 





Locomotives 


transport. Its power and its efficiency 
increased, but the type both of the boiler 
and of the engine remained the same. 
Increase of efficiency was mainly due to the 
increase of the boiler, mechanical, and rela- 
tive efficiencies. On the average during this 
period 7, increased from 0-55 to 0-70, » from 
0-90 to 0:95, and », from 0-4 to 0-6. The 
rise of boiler efficiency 4, was due mainly to a 
decrease of the rate of evaporation in new large 
boilers and to the application of brick arches. 
The rise of mechanical efficiency was due 
mainly to the application of cylindrical 
valves, and that of relative efficiency to 
increase of the valve travel and application of 
compounding and superheating. 

As to condensing, at the beginning of this 
period it was adopted to a certain extent in 
this country in the form of temporary con- 
densation in tunnels. This was done entirely 
for hygienic reasons, and is closely connected 
with the history of the Metropolitan Railway. 


f 





Fic. 14—ELSWICK CONDENSING LOCOMOTIVE—1848 


Elswick the engine shown in Fig. 14.7 But 
it failed to find a purchaser. 

The period covered by this section can be 
characterised as a period of stabilisation of 
the Stephensonian locomotive. Practically 
speaking, all details used on modern locomo- 
tives of the Stephensonian type, including 
Walschaerts gear motion™® and superheating** 
were introduced during this period. 

At the same time first attempts were made 
by Wood,** Compte de Pambour,”» Redten- 
bacher,2® and Clark?? to investigate the 
physical phenomena taking place in locomo- 
tives and to estimate the losses which 
differentiate them from ideal engines. In 
this respect the works of D. K. Clark had the 
greater value. Among other things, he 
first, established the fact of heat exchange 
hetween the steam and cylinder walls.** 

In accordance with all these tests the coal 
consumption of the locomotive in 1859 was 
about 5$1b. per horsepower-hour. For 
average K=12,000 B.Th.U. per Ib., this, 
according to formula (39), corresponds to 

2545 
12,000 x 5-5 
(Ll) The Second Period (1860-1905).— 


=0-039- 4 per cent. 


Swain Sc 


Thisrailway was open between Bishop’s Road 
and Farringdon Street in January, 1863, and 
connected the Great Northern Railway with 
the Great Western, which had at that time a 
7ft. gauge. The Metropolitan Railway itselfhad 
both gauges, but no locomotives. For some 
months it was worked entirely by Great 
Western Railway tank engines, designed by D. 
Gooch—see page 44. They were the first con- 
densing locomotives to be put into service.” 
Of them, six were built by Vulcan Foundry 
(1862), six by Kitson (1863), and ten at 
Swindon (1863-64). 

In order to make room for the tanks and 
condensing apparatus, the outside position 
of the cylinders was adopted. Flap valves, 
worked by rods from the footplate, directed 
the exhaust steam either up the chimney or 
into one of the tanks, the latter plan 
being applied only in tunnels.’ But the 
tanks had insufficient capacity, got over- 
heated, and in reality even in tunnels these 
engines worked often without condensation. 

At the same time a small 0-4-0 locometive, 
with a similar condensing arrangement was 
constructed in France by Messrs. A. Kechlin 
and Co. in Mulhouse. It was used during 
the construction of the Mont Cenis tunnel. 

In 1864 the agreement between the Metro- 


minated, and for some months the: former 
used Great Northern locomotives with 
faulty condensing apparatus.*4 In the 
same year the first 4-4-0) tank engines of the 
Metropolitan Railway (Fig. 16) were put into 
service. They were designed by Sir John 
Fowler and built by Messrs. Beyer, Peacock 
and Co. Their condensing arrangement was 
similar to that of the Gooch locomotives, but 
greatly improved in detail. 

In 1866 this improved condensing lay-out 
was applied to two 0-8-0 shunting locomo- 
tives of the Great Northern Railway,*? in 1886 
to locomotives of the Mersey Tunnel Com- 
pany,**in 1893 to2-4-2 tank locomotives of the 
Great Eastern Railway,** in 1896 to French 
locomotives working in tunnels in Paris,® &c. 
It is still to be found on several engines, and . 
even some new locomotives, of the London 
and North-Eastern Railway are equipped with 
it.46 But, of course, the success of electric 
traction in suburban services has greatly 
reduced the application of such condensing 
devices. 

On the other hand, near the end of the 
period under consideration (1860-1905) 
another form of condensing, namely, partial 
condensation for heating the feed water, 
began to receive universal recognition. For 
this purpose both jet and surface condensers 
are used. In accordance with special tests, 
this arrangement gives about 13 per cent. of 


Exhaust Steam 
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economy.*? Kirchweger obtained the same 
figure much earlier. 

(12) Locomotives of the Metropolitan® and 
Sudan Railways.—The tank locomotives of 
the Metropolitan Railway were the first 
to work quite successfully with periodical 
condensation of the whole of the exhaust 
steam. They were in service until the 
electrification of 1905, and served for thirty 
years as a model for locomotives of this kind. 
Fig. 16 gives their general view, and Table I 
their main dimensions. 


TaBLe I.—Metropolitan Railway 


Year of delivery ... ... 1864. 1886. 
Diameter of cylinders, 

inches Bagh ee. ens 
Stroke, inches Be te 
Pressure, lb. per squar 

PO aids ace, sess... 1399 a 130 
Diameter of driving 

wheels, inches ..._ ... 
Heating surface, square 

a Ce CME ee O38 was 993 
Grate area, square feet... 15 ae 15 
Adhesive weight, tons ... 31-0 35-65 
Total weight, tons 42-2 16-5 
Tank capacity, gallons 1000 1200 


17 +a 17 


24 ece 24 


69 eee 69-5 


Altogether, 153 such locomotives were 
built, 120 for the Metropolitan Railway, 
28 for other British railways, and 5 for 
Germany. During their design and improve- 
ment special attention was given to the con- 
densing apparatus, and all defects observed 
in locomotives of the Great Western and 
Great Northern design were avoided. The 








During this period the Stephensonian loco- 
motive had an absolvte meanopoly of rail 


politan and Great Western railways was ter- 


greatest of these defects was that in reality 
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only a very small part of the water in the tanks | the condensing water over the heads of the|locomotive factory designed for the Metro- 
took part in the heat exchange. men on the footplate. politan Railway a locomotive with full con- 

In order to obtain a better mixing of the} Owing to the small capacity of the tanks,|densation, comparatively high vacuum, air 
steam with the water, two ways were tried, |the water in them soon became hot. A large} pumps, and other auxiliaries needed for a 
the first plan being to allow the water to fall | discharge valve was therefore placed under| real condensing engine. Owing to its enorm- 




















FIG. 16—DISTRICT RAILWAY CONDENSING TANK ENGINE—1864 


in the form of a spray from a tray into a|the footplate for emptying the tanks into; ous weight, however, it was found incapable 


condensing chamber. 


vacuum was produced ; 


this purpose. 


Thus in locomotives of the Metropolitan | five condensing locomotives (Fig. 17). 


This proved to be|special engine pits provided with a drain for| of propelling itself satisfactorily. 
such an efficient method that a considerable 
but it required 
additional equipment and at that time was 


In 1895 the Hunslet Engine Company built 
But 


Railway and similar ones, the temporary con-! their condensing equipment was never used 








regarded as unacceptable. For us, however, 
it is very important to note that evapora- 
tive cooling was applied to locomotives as 
early as in 1864, and gave very promising 
results. 

The second plan, which finally was 
accepted, was to convey a portion of the 
exhaust steam by pipe A (Fig. 15) to the 
bottom of the tank and to produce a certain 
circulation of the water. The greater part of 
the exhaust steam found a1 exit through the 
annular space B between tubes A and C. 
The opening D prevented either vacuum or 
pressure in the tank. Pipe E was for conveying 
any vapour which might be given off from 








FIG. 17—HUNSLET CONDENSING LOCOMOTIVE 


densation was produced in jet condensers 
without recooling of the water. The latter 
operation was replaced by the frequent 
change of cooling water. Providing that 
water is cheap and even although it is bad, 
this can be practicable even under modern 
conditions. : ; 

On the other-hand, the condensation in 
these locomotives took place under atmo- 
spheric pressure, and economy, neither in 
fuel nor in water, could be claimed. Their 
water consumption was, in fact, much higher’ 
than that of ordinary locomotives, owing to 
the emptying of the tanks. 

But in the beginning. of the nineties one 











as before they were put into service water 
supplies were found to be obtainable all 
along the line. 
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Some Problems of 
By T. M. 


Lieeero. industry has encouraged and 
utilised scientific research mainly to 
develop new products and find new uses for 
raw materials, but all for the purpose of 
increasing production. Little thought has 
been given to the question of conserving 
natural resources, except in so far as war con- 
ditions have made it essential to conserve 
materials in short supply. How far can this 
outlook persist ¢ Will not the function of 
science become much more one of ensuring 
that the maximum economy is attained in the 
use of raw materials, and that the least 
possible call is made on raw materials of 
which future supplies are problematical. 
Science must eventually help us to conserve 
rather than to squander. 

Coal and oil are two raw materials about 
which there have been many estimates and 
anxieties as to their exhaustion in the com- 
paratively near future, but many other 
mineral resources have now been worked to 
such an extent that the richest ores have now 
been used up. The greatest possible care is 
clearly called for in the world use of all these 
resources of a capital nature, in conjunction 
with the highest possible reuse of scrap. But 
the time has come, or surely will come, when 
industry will be forced more and more to rely 
on agricultural products for its raw materials. 
The age of metals, coal, and oil will pass. 
What is there to take their places, or will 
modern industrial civilisation be forced to 
contract, bringing about a simpler material 
level of civilisation ? 

The world’s resources are of two kinds. 
There are, first of all, capital resources, par- 
ticularly petroleum, coal, metals, &c., on 
which we are drawing heavily. They are not, 
and, so far as can be seen, cannot be replaced. 
Secondly, there are the products of the 
animal and vegetable worlds—fibres, timber, 
oils, alcohols, &c., which we can replace pro- 
vided we do not make such demands as will 
result in the loss of that great capital asset, 
soil fertility. The position is similar regarding 
our sources of power, heat, and light. We can 
derive them from coal and oil, but only at the 
expense of living on our dwindling capital ; 
or we can utilise water power—rivers and, 
maybe, tides. We can to a limited extent 
employ wood and other agricultural wastes, 
and we may theoretically, but with much 
difficulty, be able to utilise solar or atomic 
energy. 

The world, by taking common action now, 
could, in theory, agree to take steps which 
would postpone the inevitable end of the 
period in which our wants are mainly satisfied 
by drawing upon capital resources. In any 
case, the laws of supply and demand will 
tend to encourage the use of materials and 
sources of power that can be obtained in 
other ways. But sooner or later the world 


will be forced to live on its income and to 
supply its wants from (or limit them to) 
sources which reproduce and replenish them- 


the Vegetable Age 


incursions of science into agriculture have in 
the past resulted in remarkable increases in 
current yields, there is a growing conviction 
that they have only been obtained at the 
expense of soil fertility ; in other words, the 
ultimate effect once again has been the deple- 
tion of a capital asset. Science must there- 
fore show the way towards, and Governments 
and public opinion must insist upon, methods 
of agriculture and silviculture that will result 
in maximum yield side by side with counter- 
balancing steps to avoid loss of fertility. 

But we shall have appreciable capital 
resources. These presumably we should still 
legitimately use, but with the greatest possible 
economy and primarily for purposes for which 
substitutes from agriculture are not yet avail- 

















able. We should therefore consider very 
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carefully how we are going to divide our 
limited and failing capital resources as 
between power and raw materials, so that 
we may carry on until such time as we can 
supply both types of need from current 
income. We want a plan to ensure a smooth 
transition from the age of metals, coal, and 
oil to the vegetable age, as indicated dia- 
grammatically in the accompanying sketch. 


PowER 


At the present time electricity generated 
in hydro-electric stations is the only import- 
ant source of power which is obtained with- 
out depletion of capital. In 1934 such elec- 
tricity accounted for 5 per cent. of the world’s 
power, the remaining 60 and 35 per cent. 
coming from coal and oil respectively. The 
amount obtained from the wind and tides 
was negligible, and the burning of wood for 
domestic heating was of only local import- 
ance. Estimates suggest that there are 
undeveloped water resources from rivers and 
streams which could increase the electricity 
production at least ten-fold, but power from 
coal and oil could not be replaced entirely 
by this means; and great developments in 
wireless transmission of electrical energy or 
equally great improvements in storage 
batteries would be called for if independent 
power-using units, such as ships, are to be 
operated. 


Raw MATERIALS 
Even if we do not assume that bricks, stone, 


unlimited supply, man’s needs in regard to 
food, clothing, and shelter appear to be 
reasonably well met by agricultural and sily;. 
cultural products, though it is difficult to see 
how modern levels of production can be main. 
tained without the use of tools and machines 
in the making of which metals figure almost 
exclusively. Again, though we may con. 


power, heat, and light from electricity gene. 
rated by waterfalls or by the wind or tides, 
a considerable amount of metal must be used 
in the apparatus required to generate, trans. 
port, and utilise this electric power, It js 
not clear how the age of cellulose will provide 
us with an electrical conductor, nor how a 
dynamo is to be made out of vegetables ! 


FERTILITY 


There is a growing realisation that soil 
fertility is not being maintained, and if that be 
true there are no prospects of maintaining, let 
alone inereasing, the world’s output of agri- 
cultural and forest products, on which the 
future would apparently depend. This 
would seem to be the major problem of the 
transition period, because more and more 
the land will be asked to supply the deficiency 
caused by the gradual depletion of metal, 
coal, and oil resources. 


100-YEAR PLAN 


What, then, are the major problems to be 
solved in the 100-year plan for the transi- 
tion to the vegetable age? The following 
seem to be outstanding :— 

(1) The recovery and maintenance of 
soil fertility. 

(2) The utilisation of the tides, winds, 
and of solar and atomic energy. 

(3) The transmission of electrical energy 
without the use of metallic conductors, and 
the discovery of new methods of electrical 
storage. 

(4) The search for materials of a hard 
and/or heat-resisting character derived 
from agriculture or silviculture to take 
the place of metals in plant, tools, and 
machines, and with electrical properties 
suitable for the construction of electrical 
machinery. 

(5) The conservation of metal resources 
and the restriction of the use of metal to 
essential purposes, until such time as (4) is 
solved. 








The School-Leaving Age* 
By F. TWYMAN, F.R.S. 


Tuis brings us to consider the age limits 
proposed in the Education Billt shortly to come 
before Parliament. Those who can appreciate 
proficiency in games, like cricket, tennis, and 
Association football, or, say, in playing musical 
instruments, such as the violin or piano, will 
understand what I mean when I class exponents 
of these activities as in the professional or 
amateur class. It is not a question of whether 
a man is paid to play, but whether anyone 
would want to pay him to play, or not rether 
pay him to go away. It is very exceptional 
indeed to find anyone in the professional class 
at tennis, cricket, or football, at playing the 
piano or the violin, who has not commenced 
playing and been associated with players in the 
professional class at a very early age. I doubt 
whether any violinist in the first rank has not 
played before the age of twelve. The same 
obtains with every craft in which the brain has 
to direct the fingers or limbs instinctively, and 
that covers most of the skilled crafts. 

The main factor in the acquirement of this 





* From ‘“‘ Apprenticeship for a Skilled Trade,’’ Charles 
Griffin and Co., Ltd., price 5s. 
+ ‘‘A Bill to Reform the Law relating to Education 
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professional skill is probably that at an early 
age the boy should be frequently among players 
of professional skill, not so much being taught 
as observing. At an early age the human species 
jearns by imitation, a faculty which is lost later 
on and is but poorly replaced by any form of 
instruction. Hundreds of experts derive livings 
by vain attempts to teach ‘“‘ methods ”’ of play- 
ing the violin, singing, golf, and so forth, to 

ople who have not learnt to do these things 
by imitation at an early age. 

Thus, in postponing the full school-leaving 
age to fifteen and later to sixteen, the educa- 
tion authorities are relegating this country per- 
manently to the amateur class in crafts. 

‘It may be asked, how is it that the United 
States gets along ? It must be remembered that 
the United States has been fed since the 1840s 
with a continuous stream of craftsmen from 
Poland, Italy, Bohemia, Finland, Norway, 
Sweden, Austria, and, above all, Germany, and 
it is these that form the nucleus on which 
America’s mass production system is built. 

Our country is already suffering from 
amateurism, in comparison with the Contin- 
ental countries, and if its children are to be 
deprived of the opportunity of learning crafts 
at the right age (not later than fourteen) by 
exercising the imitative faculties which dis- 
appear later on, the economic policy of the 
country must be modified accordingly, and an 
attempt made to live by getting the foreigner 
to aceept our own valuation of our services— 
with the aid of that pseudo-science ‘‘ Marketing 
Research.” 

Personally, I think the likelihood of success is 
small. The world will, I think, no longer be 
content to support this country in a condition 
of what is, in comparison with theirs, a dilet- 
iante leisure, merely for the pleasure of hearing 
us say ‘‘ O.K., carry on.”’ 

Not only is it economically desirable that early 
entry into industry should not be forbidden ; 
there are psychological reasons why the normal 
boy should take his first step into manhood by 
entering into paid occupation among profes- 
sionals somewhere about the age of fourteen. 
My proposals press that apprenticeship should 
become the acknowledged way of entering our 
industry. I suggest as a commencing age 
fourteen, since a good many years’ experience 
has caused me to believe that for many boys 
employment at about that age satisfies a 
psychological need. Full-time school attend- 
ance after that age turns many boys into un- 
happy dunces, whereas if they go out into 
industry they brighten up all round and even 
become interested in school work. It is said 
that when Charles Darwin left school, the head- 
master (a famous elassical scholar) said to him, 
“Charles Darwin, you are a dunce.” 

The damage to the learners in our own par- 
ticular industry is not likely to be so serious as 
in some others, since it presents few opera- 
tions in which manual dexterity is required to 
the same degree as, for example, in glass blow- 
ing (#.e., making artificial eyes, or theymore 
difficult kinds of chemical glass apparatus). 
Capstan lathe work and other production 
machine work which, at their best, might be 
regarded as including operations of manual 
dexterity, can be learned fairly well by girls in 
a short time, since the machines are designed 
to require only those motions which are learnt 
in ordinary daily life. In our industry the craft 
dexterity can be of the second-best quality 
likely to be achieved after the age of fifteen or 
sixteen, provided it is accompanied by a con- 
siderable amount of craft and book knowledge 
and general intelligence. 

None the less, in the scheme for apprentice- 
ship which I am putting forward, I would like 
to see the apprenticeship start not later than 
the age of fourteen in the case of appropriate 
boys—boys, that is, for whom to leave school 
for industry at an early age is a psychological 
need because of their “ practical ’’ bent. 

However, there are inconveniences of a 
different but very serious character which will 
result from the application of the Bill in its 
present form. Besides tending towards the 
disappearance of skilled craftsmen and arresting 
the ouicconens of individual boys, the pro- 
posed deferment of the school-leaving age will 
léssen the productive capacity of the nation 





just at a time when it should be increased. It 
is not enough that our country should be behind 
others in craftsmanship, a certain number of 
our boys must mark time for a year or even two. 

It might be supposed that an Education Bill 
should give an indication of the purposes aimed 
at. The guidance in this respect is meagre and 
vague. It is summed up in Clause 7 :— 

“7, The statutory system of public ednca- 
tion shall be organised in three progressive 
stages to be known as primary education, 
secondary education, and further education ; 
and it shall be the duty of the local education 
authority for every area, so far as their powers 
extend, to contribute towards the moral, 
mental, and physical development of the com- 
munity by securing that efficient education 
throughout those stages shall be available to 
meet the needs of the population of their area.” 

Teaching the young to earn their living is not 
specifically mentioned as one of the objects 
aimed at. f 


UNSKILLED LABOUR AND UNEMPLOYMENT 


A well-known psychologist has said : “Every- 
one is & genius at something.’’ This is, of course, 
an exaggeration, but anyone who takes it as 
true is less likely to be wrong in an individual 
case than anyone who assumes that most boys 
are dunces. The dunce is frequently a boy 
who has too much sense to take any notice of 
book learning before he has learnt that it has 
practical applications. 

However that may be, it is almost true to 
say that there is no such thing as unskilled 
labour. Most of the individual operations, even 
in the most skilled crafts, are simple in them- 
selves, and, although some may require unusual 


manual or mental dexterity, these qualities are 


frequently found also in the unskilled as well as 
in the skilled trades. To walk with ten baskets 
on one’s head as Covent Garden porters do, or 
a sack of coals on one’s back, to gut a herring 
with a single stroke of a knife, or to telegraph 
by the “‘ tic-tac ’’ of the bookie, are probably as 
skilled as any operation required in making an 
optical instrument. The distinctive difference 
lies in the multiplicity of the operations and in 
the knowledge and general intelligence required 
to understand the complex instructions of a 
drawing and to link the operations up in 
harmonious dynamic. 

Now one of the difficulties in relieving unem- 
ployment is the immobility of labour. In this 
country it is particularly stubborn, owing not 
only to trade union regulations, but to the 
official acquiescence in them, and this is a great 
handicap in remedying local unemployment. 
I use the word “‘local’’ not so much in a 
geographical sense as in an industrial sense, 
meaning that it is almost impossible under 
existing customs and regulations to find a job 
for a coal miner if the coal trade is depressed, 
and the same with other trades. It would 
therefore be a material help towards solving the 
problem of trade and local unemployment if 
labour were more mobile. 

These two considerations lead us to the idea 
that the “‘ unskilled ’’ trades should be regarded 
as crafts, each one to be learned by a short 
apprenticeship to give efficiency. The satis- 
factory completion of the indentures would 
qualify the man to be regarded as a craftsman 
in that ‘“ unskilled” trade. He might then, if 
he wished (preferably during his adolescence), 
qualify for one or more additional of these 
simpler trades or crafts, for each one receiving 
his signed indentures or certificate, and, 
indeed, it would be well if he were registered as 
competent in each of them. Having acquired 
two or more of these trades, it would then be 
open to such a man to get employment in any 
of them, and not to get unemployment pay if 
employment could be found for him in any of 
them. Further, it should be open to him to 
join a mobile brigade, undertaking for a weekly 
sum paid to him by the State to render service 
in cases of emergency in any of the capacities 
in which he is certified competent. 

It must be remembered that unemployment 
in one trade is often caused by insufficient work- 
men in others, and there is no reason why a 
lad of twenty-one should not be qualified to act 
as stevedore, engineer’s labourer, plumber’s 





mate, furnaceman, and fisherman, and for a 
man so competent the pay, conditional on his 
joining a mobile brigade, should be as high as 
that of a skilled engineer at least, although the 
employer would only pay the agreed rate for 
the performance of a single function. 








The Disposal of Government 
Surplus Stores 


A WHITE PaPER, which was issued by the 
Stationery Office on Tuesday, July 18th, 
indicates the general lines on which the Govern- 
ment proposes to dispose of its surplus stores. 
The stores dealt with do not include land, build- 
ings, and factories, or machine tools, on which 
separate announcements are to be made. Three 
classes of stores which may be surplus to require- 
ments are raw materials, munition stores, and 
manufactured stores which may be suitable for, 
or’can be to, civilian use. Supplies of 
raw material and scrap will, it is stated, be 
notified to the appropriate Department, and 
will be allocated or disposed of according to its 
instructions. Munition stores, such as guns, 
ammunition, &c., will have no direct civilian 
use, and may be broken up for scrap, which will 
be dealt with by the appropriate Raw Material 
Control. Some of the spare parts may be dealt 
with as manufactured civilian stores. The 
treatment of surplus aircraft supplies raises 
special problems which, it is stated, will require 
separate consideration. Manufactured civilian 
stores include a wide range of articles, some of 
which may be disposed of through retail shops, 
while others, comprising industrial equipment 
and components, are only useful in industry, and 
their sale may take place through traders or 
manufacturers who normally engage in this 
type of business. The general principles of dis- 
posal of surplus stores which the Government 
intends to adopt may be summarised as follows : 
—tTo release the stocks at a rate which, while 
fast enough to get the goods into the hands of 
consumers when they are most required and to 
clear badly needed storage and production space, 
aims at avoiding adverse effects on production 
through flooding the market ; unless there is 
good reason to the contrary, to distribute the 
goods through those traders or manufacturers 
who would normally handle or use them, and to 
secure that ultimate consumers in all parts of 
the country have a fair opportunity to buy 
them ; to ensure, if necessary by statutory 
price control, that the prices charged to the 
ultimate consumer are fair and reasonable in 
relation to the current prices of similar articles, 
to prevent profiteering on the part of dealers 
handling the goods, and to keep down the 
number of intermediaries to the minimum com- 
patible with a proper distribution. 








EvaPoraTiInc Ponps ror WasTE WaTER.—A 
large industrial plant in a remote arid area of 
Western United States, when operating at full 
capacity, produces a continuous flow of about 
3 million gallons per day of waste water highly 
charged with sodium chloride and other chemicals. 
To avoid polluting sources of water supply, this 
waste was disposed of by discharging it into shallow 
ponds, formed by making dykes, where evaporation 
and percolation would leave the salts at or near the 
surface. Quantities of flow and desirable periods of 
retention resulted in laying out a 1800-acre area 
with dykes constructed along contour lines. The 
outer dimensions of the tract of land used in this 
disposal area are roughly 10,000ft. by 7000ft., and 
to protect the ponded area from storm waters a 
ditch was constructed around the upper edge of this 
area 20ft. in width and ranging from 4ft. to 10ft. 
in depth. There are 338 individual evaporating 
ponds, and in constructing the dykes and the 
central channel for delivering waste water to them, 
some 1,500,000 cubic yards of earth had to be 
scraped xP: spread in place and compacted. Engi- 
neering News-Record says that waste water from the 
plant. is delivered to this area in a 24in, pipe line 
peng 3 into the upper end of the central canal 
from which the water is distributed in both diree- 
tions into the rows of evaporating ponds. Simple 
concrete weirs are used to divert flow from the main 
channel into the desired inlet channel, whence the 
water has access to a row of the evaporating ponds. 
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EDUCATION AND APPRENTICESHIP 


THE belief in universal education is an act 
of faith. It would be difficult to find con- 
vincing evidence that the world is any the 
happier because millions have been taught in 
schools. Yet we are all convinced that 
education and the fruit of the tree of know- 
ledge will in the end justify itself. It is a 
long-term policy—goodness knows how long 
—but everyone believes that at long last it 
will make all people intelligent and reasonable 
and that the millennium will be reached. 
Moreover, the apostles of education form a 
solid phalanx. They have won and hold the 
sympathy of the world and no one would 
think of asking them to examine and 
expound their faith. We all agree with them, 
whether it be reasonable to do so or not. 
Nevertheless, now and then someone does 


the name | moulded. 
Twyman’s booklet is to set before the 


arise who endeavours to restrain the ardour 
of the educationists and to show that there 
are other more useful and better ways of 
making boys and girls intelligent than a pro- 
longed school curriculum. 

One of these is Mr. F. Twyman, F.R.S., 
managing director of Adam Hilger, Ltd., the 
instrument makers. He has written a 
little book entitled “ Apprenticeship for 
a Skilled Trade,” which we commend to 
the attention of all who interest them- 
selves in the impact of education upon 
industry. Mr. Twyman has very kindly 
allowed us to make one or two long 
extracts from his pamphlet, and they may 
be found on page 46. Put broadly, his argu- 
ment is that it is undesirable, both in the 
interests of youth and industry, to extend, 
as is now intended, the school-leaving age 
to fifteen, with sixteen not far distant. He 
is convinced that many boys of fourteen 
would be happier in a works making things 
than they are in school, and that they would 
lose nothing of real value to them thereby. 
He makes his case well and convincingly, as 
all will agree who read the passages to which 
we have referred. But Mr. Twyman is too 
good a scientist to look on one side only of a 
problem, and in his booklet he sets down 
quite frankly the nature of the opposition. 
He recognises that the old methods of appren- 
ticeship are outworn. It is not sufficient to 
bind youths to a master and allow them to 
pick up their trade from the craftsmen when 
they are not running errands. Their training 
must be watched over and directed, and it 
must be accompanied by educational classes. 
The old haphazard method is not good 
enough for the present century, which 
demands order and circumspection in all 
things. The apprentice must not be looked 
upon as cheap labour, but as the material 
from which the craftsman of the future is 
Indeed, the prime object of Mr. 


industry which he adorns a definite form of 
contract by which the master would be 
bound. It opens with a definition of the 
trade to be taught, prescribes the number of 
years for which the ’prentice is bound, 
defines the rates of pay, and allocates hours 
for continuation day classes at school or 
college—generally one and a half days a 
week during working hours and for full pay, 
but it is suggested that lads between fourteen 
and fifteen should have two days instead of 
one and a half, and that after eighteen years 
there should be only one day, supplemented 
by evening school. Mr. Twyman emphasises 
that apprenticeship under the scheme should 
be considered “as part of a continuance. of 
education.” This form of contract is devised 
for the instrument industry, but it will be 
seen that it does not differ materially from 
the practice followed in some of our leading 
engineering works. 

The essential feature of Mr. Twyman’s 
scheme is that apprenticeship should be 
regarded as part and parcel of juvenile educa 
tion. We gather that he does not wish that 
all boys of fourteen should be bound appren- 
tice; but that an attempt should be made to 
select those who will not benefit by prolonged 
schooling, but do show by their characters 
and aptitude that they would respond 
rapidly and usefully to workshop practice. 
That is sound common sense, but it is to be 
feared that it will weigh but little with those 





whose whole attention is centred on educa. 
tion and who can see no other aspect of it 
than the school and who are not really 
interested in the welfare of industry. Their 
attitude is, perhaps, represented by a 
sentence that Mr. Twyman quotes from a 
T.U.C. memorandum, “ Industrial questions 
should not be allowed to determine educa. 
tional policy. Let the greatest possible 
educational advance be secured; then lot 
industrial practices be adapted to the jew 
educational situation.” Mr. Twyman, by 
proposing to make early apprenticeship part 
of the general scheme of education, seeks to 
weld industry and education together. What. 
ever differences of opinion may exist, his 
proposal deserves very careful consideration, 


Mineral or Vegetable ? 


To our fathers the mineral wealth found 
in the crust of the earth must have appeared 
well-nigh inexhaustible. Jeremiahs were, of 
course, not lacking to announce the imminent 
exhaustion of this or that stock of material, 
but recurrent discoveries of new, larger, 
and often richer deposits repeatedly proved 
them false prophets, and extensive deposits 
were often found even of materials believed 
on first discovery to be rare. It was hardly 
necessary to take thought for the future, so 
assured must it have seemed. But to us of 
a later generation the matter wears a changed 
appearance. We have pushed the exploita- 
tion of mineral wealth to such lengths that in 
the last forty years, more, much more, has 
been taken from the earth than was removed 
during the whole course of man’s previous 
existence. Moreover, the rate of develop. 
ment still accelerates, and the rapidity with 
which Nature’s irreplaceable stocks are being 
depleted grows year by year in a kind of 
geometric progression. Ours is, indeed, 
rake’s progress, of which the end, distant 
though it may be, can clearly be foreseen. It 


is little wonder that ‘fears and scruples” 
begin to “shake us,” as they shook 
Banquo after Duncan’s murder. Thus, 


when Mr. Herbert speculates, on another 
page of this issue, on the condition of man in 
what he calls the ‘‘ Vegetable Age,” he writes 
of a time which, we know, cannot be im- 
measurably distant, when Nature’s “capital” 
—the minerals—has been exhausted and 
when man must continue to subsist on his 
“income ”’-—those materials that the fertility 
of the soil alone will be able to provide. 

Yet Mr. Herbert must surely be counted 
amongst the pessimists. For unless we have 
read him astray, he believes that minerals, 
and particularly metallic ores and fuels, are 
to become scarce at a time so close in the 
future that the transition to the “ Vegetable 
Age” will take place within a hundred years 
or so. If he should be right, it is interesting, 
and perhaps gloomily instructive, to reflect 
upon the international friction, the economic 
struggles, and the changes in the arts of war 
and peace that would be forced upon the 
world were the transition to begin so soon 
and be so rapidly accomplished. But we 
remain incredulous. No doubt—to consider, 
first, the most important of the metals— 
known stocks of iron ore are seriously limited 
in relation to probable future demands upon 
them. But it must not be forgotten that a 
complete and detailed geological survey of the 
earth still remains to be completed, and the 





probability of the discovery of further stocks 
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cannot be ruled out. Moreover, even when 
all but the leanest ores have been worked out, 
it is impossible, within centuries, to suppose 
that iron will have disappeared as an engi- 
neering material. For as an element the 
material is indestructible. By strict economy 
in use, together with the salvage of every 
ounce of scrap, it should prove possible to 
conserve the then existing stock of iron 
intact, save only for the slow wastage that 
must result from weathering and wear. 
Besides, iron is not the only metal available 
in quantity toman. Aluminium, for instance, 
is widely spread in the crust of the earth. 
Provided only that means are found to 
release it from the chemical entanglements 
that make its recovery at present from all 
but certain favourable ores uneconomic, the 
stock available is so vast that, however rapid 
its exploitation, it must last for many thou- 
sand years. Since similar reasoning applies 
to other metals, too, it is not possible to 
envisage a serious shortage of such materials 
within the period with which Mr. Herbert 
concerns himself. But in the matter of fuels 
the position is clearly more precarious. It 
has been estimated that the coal measures of 
this country at the present rate of extraction 
may last one hundred years. The oilfields of 
the United States are believed to have an 
even shorter life before them—a mere score 
of years. Yet, harmful though the exhaustion 
of those stocks may prove to the countries 
most concerned, coal and oil fields exist else- 
where which have been less seriously depleted. 
It may, too, be doubted whether all the 
earth’s stores have yet been discovered and 
assessed ; and we have little reliable know- 
ledge of what the sea conceals from us in its 
bed, and which it may yet yield to us under 
the provocation of our need. The Jeremiahs 
have cried “‘ Wolf!” so often in the past 
that we listen to them with only half an ear, 
trouble us though they may with premoni- 
tions and vague fears of imminent disasters. 

Yet, however much we may seek to post- 
pone the inevitable, it yet remains a real 
fact that over a long span of years the 
searcities that Mr. Herbert writes about 
must grow upon us. Ought we therefore at 
this time to take stock, to consider. the 
possible effects, and to do now all that we 
ean to mitigate the more serious conse- 
quences to posterity ? Is it within the men- 
tality of man to do so? For how far can 
man be expected to look forward and still 
retain for distant descendants a sympathy 
so practical that he will be willing to take 
measures now to stint his own comfort for 
their future benefit ¢ Deplorable though it 
may seem to the less self-interested, we do 
not believe it to be very far. Man is greatly 
concerned about the conditions that will sur- 
round his children ; and hardly less concerned 
for the well-being of his grandchildren. But 
scientists and we practical engineers wreak 
such great and unsettling changes, even 
within a man’s lifetime, that few can be con- 
vinced of the use of attempting to influence 
conditions much more than two or three, 
perhaps four, generations ahead. Thus, if 
Mr. Herbert wishes us seriously to consider 
the elaboration of a plan for the transition to 
his ‘‘ Vegetable Age,” he must first convince 
us that the change presses immediately 
upon our time, and that it must be rapid. 
We do not believe that facts and figures 
would support him. 
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Heating and Air Conditioning of Buildings. 
By O. Faper and T. R. Kett. London: 
The Architectural Press, 43, The Avenue, 
Cheam. Price 45s. 


THE first edition of this book, which was pub- 
lished in 1936, has deservedly been in great 
demand, and the publication of the second 
edition has given the authors the oppor- 
tunity to insert chapters on recent develop- 
ments in heating and ventilation, and to 
make various other modifications that bring 
the book right up to date and increase its 
value to'those engaged in the design of these 
engineering services. 

Two new chapters have been added, viz., 
on “‘ Heating by High-Pressure Hot Water,” 
and on “ Ventilation” (as distinct from air 
conditioning). The chapter on “ High- 
Pressure Hot Water ”’ is particularly valuable 
as there has hitherto been little authoritative 
information published on this subject. The 
conditions under which this system of heat- 
ing should be considered are clearly stated, 
together with a discussion as to the advan- 
tages which will result by its use, as compared 
with steam and low-pressure hot water. By 
following the principles of design laid down 
and taking into account the particular points 
to be watched, there should be little difficulty, 
although the authors are careful to emphasise 
the need for experience before embarking on 
the design of such a system. 

By including a separate chapter on “ Ven- 
tilation ” the value of the book is increased, 
as it leads up to the more difficult subject of 
air conditioning, and so helps in the under- 
standing of this section. It also emphasises 
the distinction between the two, since ven- 
tilation is not necessarily air conditioning. 

The basic data used have been modified to 
comply with the latest information as pub- 
lished by the Institution of Heating and 
Ventilating Engineers. This applies par- 
ticularly to figures for heat transmission 
coefficients for building structures and to 
hygrometric data for use with air-con- 
ditioning calculations, but a number of other 
tables have also been modified to agree with 
information in the Institution of Heating and 
Ventilating Engineers’ ‘‘ Guide to Current 
Practice.” 

The case for insulating building structures 
has been strengthened, and the section on the 
combustion of fuel has been rewritten, and 
so made easier to grasp, although it is noted 
that the percentage CO, for gas boilers given 
in Table XIV still exceeds the theoretical 
maximum obtainable. Additions have also 
been made to the chapters on automatic 
control of boilers and electric heating. 

Very often a second edition is modified as a 
result of criticisms and comments received 
after the original publication to such an extent 
that the original balance of the book is upset 
and its value reduced. This does not apply in 
this case, as the alterations and additions 
have resulted in an even more valuable book 
than the original. 

The publishers are also to be congratulated 
in having maintained the quality of produc- 
tion in these difficult times. 
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Letters to the Editor 





(We do not hold ourselves responsible for the opinions of 
our correspondents) 
CANADIAN LOCOMOTIVE EXPERIENCES 
—BOGIES 


Sm,—In your issue for March 24th a corre- 
spondent, referring to Mr. Livesay’s mention of 
the possibility of placing the pivot pin out of 
centre and asking if it had been done, cites the 
case of James Stirling’s 4-4-0 engines upon the 
G. and S8.W. Railway—lin. in front of the inter- 
mediate distance—and the better-known case 
of Patrick Stirling’s 4-2-2, 8ft. singles (in which 
the pivot was placed 3in. behind the true 
centre). 

Mr. Ivatt’s engines on the G.N. Railway 
should also be mentioned, in which the pivot 
was l}in. behind the centre, as also might be 
added the fairly considerable number of 4-8-0, 
4-6-2, and 4-8-2 locomotives working over 
severely curved lines, in Colombia, mostly of large 

i on narrow gauges and built between 
1924 and 1930, in which the bogie pivot is 
placed lin. behind the midway distance between 
the bogie axles. Not only is this so, but the 
majority of the engines so designed have the 
first pair of wheels of the coupled wheel base 
with flangeless tyres. Whilst going to the other 
extreme, the well-known Norris 4-2-0 loco- 
motives of 1836-42 had the pivot some 4in. in 
front of’ the midway distance, although the 
weight was taken (on the sides) at the midway 
distance. P. C. DEwHourstT. 

Montevideo, May. 





PROMOTION 


Sir,—Your recent interesting Editorial on 
Promotion will, I feel, strike a sympathetic 
note among the majority of engineers, many of © 


whom are now in the Fighting Services andi’ ~ 


looking forward to the day when peacetime 
activities are resumed. We hear a great deal 
about pure scientific research, but little has 
yet been said of the post-war prospects of the 
applied scientist—the engineer—who has done 
so much to ensure a victorious conclusion to the 
war. 

Opportunity for advancement to the top of 
the profession in the years between the wars 
was rather restricted, particularly for a man 
choosing engineering as a career without family 
influence or connections, and it is hoped that 
greater facilities for grooming engineers for high 
executive posts will be provided in the post-war 
period. 

The general accusation against qualified engi- 
neers is that they lack administrative ability, 
but this is largely through lack of opportunity 
to demonstrate it, and in the pre-war period 
there seemed to be a better chance for a lawyer 
or an accountant to sit as chairman of the board 
of directors of an engineering gompany than a 
man who had been through the mill and learnt 
his profession thoroughly. As a result of this 
process, there were relatively few students, par- 
ticularly in mechanical engineering, seeking to 
qualify in engineering in the universities. 

The State, which should be the model em- 
ployer, is perhaps somewhat to blame for this 
lack of encouragement to engineers. Even in 
this mechanical age there is nothing equivalent 
on the professional side of the Civil Service to 
the administrative classes and the permanent 
secretariat. The applied scientist’s prospects of 
promotion are controlled by the Treasury class, 
which is usually quite out of sympathy with his 
aspirations and ambitions—he is rather classified 
as a tame animal to be viewed and consulted 
as and when necessary, but he must have no 
views on policy affairs. . 

The march of scientific and engineering pro- 
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gress cannot be stayed, and if the country is to 
keep pace with the technological developments 
in the post-war years and take full advantage 
of the surge forward of knowledge during this 
war and apply it to the use of mankind, the 
engineer must be given a greater share in 
developing and planning the future. 
E.8. J., 
B.Se., M.I. Mech. E. 
July 11th. 





THE WOMAN PROFESSIONAL ENGINEER 


Srr,—‘“‘ Senex Antiquus,” in his letter to you 
on the 28th ult., should not foster the idea that 
only the older members are shocked at the 
appearance of the woman M.I. Mech. E.- I am 
sure that I am voicing the views of the majority 
of the younger chartered engineers that they 
are fully in agreement with the sentiments of 
your “ancient ” correspondent. The arduous 
apprenticeship period of the strictly qualified 
engineer does not bear thinking of for the young 
woman training through adolescence to the age 
when. charm, femininity, and womanly virtue 
should be prominent in her career. 

Doubtless, women tracers and clerks in engi- 
neering offices will continue to adorn our tech- 
nical establishments in post-war days. There 
is also no doubt about the superiority of female 
labour on light repetition machining, assembly, 
and producing small components, such as 
clockwork mechanisms. But these-cannot be 
classed as professional engineers, training of 
whom requires a thorough, practical grasp of the 
subject, with all-round experience, not book 
learning alone. 

It is not conceivable that there will be a rush 
of intelligent women to become professional 
engineers in the true sense of the word, not 
because they cannot achieve considerable 
academic attainments, but because more con- 
genial occupations in other spheres of activity 
ean be found. 

The heavy hardships of*the practical side of 
the engineering profession cannot appeal to 
right-minded women, and any aspirants should 
be warned against “ playing with fire”! 

Juntus, M.I. Mecu E. 

July 11th. 





STEEL FIRE-BOXES IN LOCOMOTIVES 


Srr,;—Mr. P. €. Dewhurst’s facts and figures 
about steel fire-boxes show that with careful 
design, manufacture, and maintenance they 
can give excellent service. When steel boxes 
have been tried in this country circumstances 
were presumably less favourable, but if any 
further experiment with them should also show 
unsatisfactory life, there would be no lack of 
critics to say “‘ You ought to have known.” 

In Tue ENGINEER for September 13th, 1940, 
page 175, is an article on some British experi- 
ences with steel fire-boxes from 1917 onwards. 
The most detailed. figures are given for ten 
locomotives on the Lancashire and Yorkshire 
Railway, and the average mileage obtained 
with steel was less than a quarter of the average 
for copper. Other information was less precise, 
but the general impression was decidedly un- 
favourable to the steel box. 

It seems probable, however, that attention to 
the points mentioned by Mr. Dewhurst would 
have produced a different report, and the results 
obtained from steel boxes in the Southern 
‘* Pacifies ’’ will be of great interest. 

W. A. TOUPLIN. 

Huddersfield, July 11th. 





FURNACE HEARTHS 


Str,—The references to metallic furnace 
hearths that have appeared in your recent 
issues are obviously of great importance to-day 
when the maintenance of full furnace capacity 
and the avoidance of delays for repair are so 


vitally necessary. May we therefore add our 
small contribution on this subject ? 

We, too, have experienced the troubles men- 
tioned in the article on page 452 of your issue 
of June 9th, and particularly. the distortion of 
ordinary hearth plates. To overcome this with- 
out alteration to the furnace itself we have in 
several cases fitted hearth charging plates or 
grids of a special registered lattice design, shown 
in the attached engraving, which has proved 
eminently satisfactory. These grids are made 
of a heat-resisting alloy, and designed to with- 
stand high operating temperatures and also the 
heavy stresses involved in the charging and dis- 
charging processes. They are designed to carry 
the charge when spanning hearth slipper walls, 
such as, for instance, those between the heating 
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HEARTH CHARGING PLATE 


elements in electric furnaces, and, as a result, 
the furnace charge is more evenly heated because 
of the greater area of direct contact with 
the ambient atmosphere, resulting from this 
arrangement. Experience has shown that the 
most satisfactory sizes range from about 4ft. 
by 2ft. 6in. by 2in. deep to about 2ft. 6in. by 
12in. by 1}in. deep, and in most cases with this 
type of hearth plate it is possible to increase 
the working load without distortion and with- 
out increasing the weight of the plate itself, as 
compared with plates of ordinary design. A 
valuable increase of furnace capacity and far 
greater facility of working are obtained in this 
manner. 

There is no doubt that the benefit to be 
derived from the greater use for such purposes 
of the heat-resisting metals developed in recent 
years deserves wider recognition. 

Fottsarn Mertats, Ltd., 
H. A. Bonney, i 
General Manager. 
Lutterworth, Rugby, July 4th. 








Sixty Years Ago 





THE PENISTONE RatLway ACCIDENT 


On July 16th, 1884, a railway accident 
occurred near Penistone on the Manchester, 
Sheffield, and Lincolnshire Railway, which 
drew final attention to the unsatisfactory 
features of non-automatic continuous brakes on 
trains. The train concerned was the 12.30 p.m. 
from Manchestgr, due at London at 5.20, and 
consisted of an engine, *tender, horse box, and 





nine coaches. Near Penistone, while the train 


— 


was travelling at a speed of 45 to 50 m P-h. ona 
falling gradient, and just as it was about to 
traverse a curve of half a mile radius, the crank 
axle broke. In those days the breaking of the 
crank axle of inside cylinder engines was fay 
from being an uncommon occurrence. During 
1883 there had been 247 incidents of this kind. 
Generally, however, such mishaps were not 
attended by serious consequences. At Penistone, 
however, it was otherwise. The fracture of the 
crank axle in this case was followed by the 
breaking of one of the coupling-rods, and sho ‘tly 
afterwards by the failure of the coupling between 
the horse box and the following nine coaches, 
The driver immediately applied his brakes, but 
they were of the Smith vacuum non-automatic 
type, and as a result when the train was cut 
in two the coaches were freed of all restraint 
from the brakes. The engine, tender, and 
horse box went on ahead and kept to the rails, 
but in so doing they damaged the track for the 
following coaches to such an extent that they 
all ran off the rails and fell down the embank. 

ment on which the curve was laid. Twenty. 

four people were killed or died subsequently as 
a result of the accident, including Mr. Massey 
Bromley, at one time locomotive superintendent 
of the Great Eastern Railway. In a leading 
article in our issue of July 25th we said that 
we regarded the accident as the death-blow to 
the non-automatic brake system, arguing that 
if the system had been automatie—-as in the 
Westinghouse—-the maintenance of the brakes 
in the ‘“‘on”’ condition after the coupling had 
failed would have reduced the speed of the 
coaches to a value which would probably have 
enabled them to stay on the track. In his 
report, published subsequently, Major Marindin, 
the Board of Trade’s inspector, expressed much 
the same view, and reminded the railway com. 
pany that the accident was the second warning 
within six months which it had received of the 
need for automatic action of the brakes used 
on its line. 








Metal Mining in the United 
States 


MEOHANIOAL equipment is playing a part 
of increasing importance in the output of 
American metal mines, especially in view of the 
labour shortage and the drafting to the Armed 
Forces of men in training for mining engineers 
and managers. In underground haulage, more 
attention is being given to heavier track con- 
struction and higher speeds on the main lines. 
Oil engine locomotives are in extensive use, and 
are facing competition by rubber-tyred storage 
battery tractors hauling rubber-tyred lorries, 
and -by oil-engined motor lorries of 5 to 8 tons 
capacity. For secondary haulage, as at stopes 
and rooms and chutes, mechanical devices now 
in use include scrapers or slushers, vibrating 
chutes and belt conveyors. For loading the ore, 
probably 90 per cent. of the mines either employ 
gravity through shaking chutes, or mechanical 
loaders of some kind, such as scrapers, duck-bill, 
or other forms of loaders, or power shovels 
operated by electricity or compressed air. Thus 
the hard and tedious work of loading by hand 
is reaching the irreducible minimum. An 
important development is the use of long drill 
holes for blasting, lengths of 100ft. or more being 
driven by rotary power drills with diamond- 
studded bits. The tunnelling device of the 
“ jumbo ”’ or travelling frame carrying a number 
of drills is being introduced in mining work. For 
prevention of roof falls due to the effects of air 
and moisture, protective coatings, of cement 
grout, and asphaltic paints have proved effec- 
tive. In the study of rock bursts, which occur 
at varying depths, geophysical instruments 
have been used successfully, and similar instru- 
ments record the stresses in mine pillars, in 
order to determine which pillars can be removed 
with safety. Block-caving on large dimensions 
and for handling larger pieces of ore is increasing 
the daily tonnage records. In open-cast mining 
the tendency is to greater daily outputs of both 
ore and overburden. Movements of the bottom 
and sides of these immense excavations neces- 
sitate study of when to change to underground 





mining. 
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Floodway Viaduct, Louisiana 


RecentLy there has been completed in 
America the rather remarkable viaduct illus- 
trated by the accompanying engravings. The 
War Department has a flood control plan, under 
which 650,000 cusecs of Mississippi flood water 
will be diverted at times of need at Morganza 
and led between parallel levees into the Gulf of 
Mexico vid the Atchafalaya River basin and 
Wax Lake outlet. At times of high flood this 
relief waterway will be inundated to a depth of 
as much as 21ft. and will cover, amongst other 
structures, the New Orleans, Texas, and Mexico 
Railway and U.S. Highway No. 190. In conse- 
quence it was necessary to elevate them above 
flood water level and, at the same time, provide 
a sufficiently wide channel for the flow of the 
great quantity of water. This article is con- 
cerned solely with the structure. carrying 
Highway No, 190, the major east-west road 
passing through: Louisiana, The existing road 
has been for some years carrying a growing 





VIADUCT NEARING COMPLETION 


load of traffic, and it was decided that the new 
viaduct ought to be wide enough to carry four 
lanes of traffic. 

As finally constructed, the viaduct has a 
length of no less than 18,778ft. and consists of 
458 spans, each 41ft. long, carrying a 50ft. 
divided roadway. It is supported on 24in. 
square reinforced concrete piles and there are 
seven piles in each bent. Pile caps extending 
across each bent are 3ft. 9in. wide and 2ft. 
deep and embrace the tops of the piles to a depth 
of 6in. Expansion plates and rocker devices 
on the tops of the caps carry the concrete deck 
girders, of which there are nine in each span, 
each 1ft. 3in. wide and having depths ranging 
from 2ft. 2in. to 2ft. 5in., to provide for the 
roadway camber. The concrete deck slab is 
7in. thick. Earth embankments at each end 
connect the viaduct to the existing road outside 
the levees. The cost has amounted to about 
3,400,000 dollars. 

The contract for the work was awarded to 
the combined firms of T. L. James and Co., 
Ine., of Ruston, La., and the Keliher Con- 
struction Company, of Dallas, Tex. The con- 
crete handling plant was sited about 2 mile from 
the eastern end of the viaduct and a service 





railway was laid out 6 miles long to serve the 
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entire length of the structure. A pile-casting 
yard was created to have a capacity of 220 piles 
in lengths up to 90ft. Piles were cast into 
forms, of which the bottoms were of pine lumber, 
sanded to a smooth finish, and the sides of 
metal and the concrete was poured by the use 
of a gantry crane, as illustrated. About 
sixteen piles were cast per day. 

For driving the piles a pile driver rode on rails 
spaced at 29ft. centres along the centre line of the 
bridge. About eleven piles were driven per day 
on average. In general they were all driven to 
the same depth, but a few meeting high resist- 
ance were cut off to length, whilst others which 
did not develop adequate resistance had to be 
driven further and built up by splicing. For 
the pile caps, which were poured in place, the 
bottom shuttering was of pine lumber and the 
side of metal. The deck girders, also cast in 
place, were formed by the use of steel forms 
supported from steel falsework hung to ‘the 
bents. Concrete was brought from the central 
mixing plant in 2 cubic yard buckets. All 
concrete placed on the job was vibrated by the 
use of a vibrator driven by a 1} H.P. petrol 
engine. A rate of advance of the superstructure 
of two span lengths per day was attained. 








Training for the Metallurgical 
Industries* 


THE establishment of an adequate apprentice- 
ship system is no easy matter. It is dependent 
on the observation of certain principles, which 
must be satisfied if success is to be achieved. 
It is important, for instance, that workshop 
practice shall go hand in hand with technical 
training, but that neither shall interfere with 
the other. It is also important that the appren- 
tice shall be wholly a workman while at the 
factory and wholly the student at the technical 
college, and that he shall have sufficient time 
available during both periods for normal social 
and cultural activities. 

It is essential that the apprentice shall have 
the opportunity to receive an education suitable 
to his capacity, and that he shall not be pre- 
vented by his financial circumstances from 
reaching the highest.level of which he is capable. 
The training must be flexible enough to provide 
the industry with the highly skilled (specialist) 
craftsman, the technician, and the research 
worker, and also to provide the basic education 
for administrative officers. 

Above all, it is fundamentally important that 
the scheme shall be such as to command the 
respect and support of foremen, charge hands, 
and workmates, and that the training will 
impart to, and impress upon, the apprentice 
those basic principles of the arts and sciences 
that are essential to the satisfactory conduct of 
the industry in which he is engaged. 

The scheme promoted by Birmid Industries, 
Ltd., for its component companies—who are 
all associated with metallurgical enterprises in 
the Midlands—was devised with the object of 
satisfying the foregoing conditions. 

The apprenticeship scheme, which is clearly 
set out in an illustrated booklet intended for 
apprentices and their parents or guardians, 
covers @ period of five years, divided into two 
stages. The first stage includes the ages of 
sixteen to nineteen years, during which time 
the apprentice will be given a general knowledge 
of his craft and a working knowledge of the 
basie technical background which is essential for 
a successful tradesman, and which will, more- 
over, form an introduction to the higher 
branches of the industry. 

This three-year period will enable the appren- 
tice to decide upon the branch of the business 
that he should pursue with best advantage to 
his career. It will also enable the companies— 
in conjunction with the technical college—to 
decide wherein they consider that the appren- 
tice should specialise. The three-year period 
wiil then be followed by a further period of two 
years’ training, which may be devoted to craft 
specialisation in the works or, if on the technical 
side, in further combined works and college 

* Contributed by the Birmingham Aluminium Cast- 
ing (1903) Company, Ltd. (Birmid Industries, Ltd.). 





courses ; and let it be here remarked that the 
companies are quite as interested in the first- 
class craftsmen—who will be the future charge 
hands and foremen—as they are in technicians 
and other black-coated employees. 

During the three-year period each year will be 
divided into three terms of four months’ dura- 
tion. Two of these terms will be employed in 
works departments, while the third will be spent 
at the technical college. This ‘‘ sandwich ” 
system is designed to permit the apprentice to 
give his whole time and thought to the task on 
which he is engaged. It has the advantage that 
there are no breaks in the ordinary working 
time, and therefore the foremen will be able to 
give the apprentices work which takes time for 
completion, secure in the knowledge that the 
apprentices will not have to leave at a critical 
moment to attend classes. It has, of course, a 
similar advantago so far as the technical college 
is concerned, since the instruction can be based 
on a full term, with time left for discussion 
groups and other activities. 

Each apprentice will be ‘‘ paired ’’ with two 
others so that the foremen of the shops in which 
they serve will never be without an apprentice 
on the job, and since this assists the foremen, 
they will be able to take a real interest in the 
apprentices, an interest that cannot be expected 
if the foremen continually find that the appren- 
tice is, from the shop viewpoint, an absentee. 

The courses provided by the technical college 
will enable successful students to obtain the 
college diploma, and with it either the National 
Diploma (Ordinary) and/or the City and Guilds 
Intermediate Certificate. 

Following the three-year period the company 
will indicate to the apprentice the lines on which 
it considers he should specialise. The com- 
pany will be guided by the individual record 
of the apprentice, which will take into account 
reports from the departmental heads and from 
the technical college. The apprentice will be 
able to choose, from the company’s suggestions, 
the work which he feels to be his vocation. 

Those who choose the craft side will be given 
a further two years of specialisation in one or 
more of the skilled trades of their choice. They 
will not spend any further daytime at the tech- 
nical college, but will be encouraged to attend 
evening classes. 

Those who choose a technical or commercial 
career will also have specialised training in the 
factory ; but they will, in addition, attend the 
technical college for two further periods, during 
which time they will work for the Higher 
National Diploma. 

At the end of the five-year period the company 
will arrange for certain of the apprentices who 
have particular aptitudes to be given a course 
at other works in or outside the Birmid Group. 
A course at the foundry school may also be 
arranged, and in certain cases a course at the 
| University of Birmingham or London may be 
made available at the discretion of the directors. 

In the booklet referred to above tables 
denoting the curriculum at the _ technical 
college and, the courses at the factory are 
given and a cartoon graph illustrates the pro- 
gress of the apprentice throughout the training 
period. An encouraging «word in regard to 
subsequent employment is added. 

No premiums are demanded and no fees are 
payable by the apprentice, who, on the con- 
trary, is accorded the following privileges :— 

(a) Payment at the rates agreed by the 
Employers’ Federation and trade unions. 

(6) Payment at day-scale rates during the 
period spent at the technical college. 

(c) Payment of all fees for continuation classes 
and for the technical college. 

(d) No overtime which will interfere with even- 
ing classes in cases where these are being taken. 

(e) Encouragement to become graduates of 
appropriate institutions. 

(f) Payment by the companies of all examina- 
tion fees. 

(g) Scholarships (i) by the technical college, 
(ii) by the companies to reimburse successful 
students for their outlay on books and 
instruments. 

(h) Promotion of successful apprentices to 
higher grades. 





(i) Special courses may be arranged for those 
who are likely to benefit from the same. 


(j) An opportunity to obtain a full university 
training will be given to exceptionally able 
apprentices. : 

(k) Financial assistance may be granted to 
deserving cases when it may be necessary, 

All apprentices who successfully complete the 
course to the satisfaction of the company wi] 
be awarded the Birmingham and District 
Certificate of Apprenticeship in the Engineering 
and Allied Trades. 








Stick Micrometer 


Srnce the beginning of the war there has been 


a demand for instruments suitable for making 
accurate measurements over several  {vot. 

. . . . ’ 
particularly in connection with the manufacture 


of aircraft, tanks, cars, bridges, and the various 
jigs and fixtures used in their manufacture, jn 
order to ensure interchangeability of the various 
components. This requirement is met in most 
instances by the use of a “ stick ”’ micrometer, 

















STICK MICROMETER 


The Pitter Gauge and Precision Tool Company, 
Ltd., has recently produced such a “stick ” 
micrometer of stout construction and 
several novel features. It consists of a micro- 
meter head reading in increments of one 
one-thousandth of an inch, a lin. spherical end 
piece, and lin., 2in., 3in., 5in., 12in., and as 
many 24in. pieces as may be necessary to make 
up any length required, as shown in the accom- 
panying engraving. The various pieces and 
micrometer head may be joined to each other 
by means of a swivelling screw at one erid of the 
piece and the tapped opposite end. 

Each piece consists of a steel tube hardened 
at each end and accurately lapped to length, 
having an insulated tube covering and sup- 
ported at its ends by bakelite ferrules. The 
bakelite tube covering has an air gap between 
itself and the steel tube, is allowed end move- 
ment and may turn freely in the ferrule supports 
to avoid its biasing the steel tube in any way. 
It also ensures the screwing together of the 
various sections by means of the ferrules. In 
this manner the bakelite tube acts as an 
insulater and a protector of the steel tube, 
whilst the patented swivelling screws ensure the 
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accuracy of -+-0-0002in. minus nething is main- 
tained for the 24in. pieces and 12in. pieces, and 
4+0:000lin. minus nothing for the remainder, 
whilst a setting piece is provided to check the 
accuracy of the micrometer head and spherical 
end. ‘Thus in a 20ft. length an accuracy of 
.0:002in. minus nothing may be maintained. 
The reason for the tolerance being plus only is 
to ensure & longer life. 








Negative Rake Milling Cutters* 





Tue new technique involved in the use of 
negative rake carbide-tipped milling cutters is 
arousing much interest and is likely to have far- 
reaching results. The main reason for this 
departure from previously accepted practice 
has been the desire to take fuller advantage of 
the excellent cutting qualities of carbide-tipped 
cutters and, at the same time, to overcome the 
difficulties arising from the use of such brittle 
material. 

There are other advantages accruing from the 
use of negative rake cutters which have become 
apparent during a long period of experimental 
work. These may be summarised as follows :— 
(a) A great increase in cutting speeds and feeds 
resulting in increased production and improved 
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FiGS. 1 AND 2—ACTION OF POSITIVE AND NEGATIVE RAKE CUTTERS 


finish on the work ; (6) the use of harder grades 
of carbide tips to withstand abrasion of the 
chips and thus reduce cratering ; (c) ability of 
the cutter to stand up to intermittent cutting 
without breakage ; (d) elimination of cutting 
fluids ; (e) low temperature of work and cutter 
after machining, thus eliminating distortion. 

The theory of the action of a cutting tool is 
that the metal is first compressed by the 
cutting face of the tool and then due to the 
wedging action splits ahead of the cutting edge, 
the resultant chip flowing up the face of the 
tool (see Fig. 1). The metal is actually torn 
apart, leaving a rough finish on the underside 
of the chip and on the surface of the work. 
Both these surfaces are smoothed out, that on 
the chip by the burnishing action of the cutting 
face of the hard carbide tip and the surface of 
the work by the cutting edge of the tool. When 
positive rake is used the rough particles are 
removed almost in the form of dust by the 
cutting edge. 

Some of these particles build up behind the 
cutting edge of the tool to which they are 
virtually welded by the heat generated. There 
isan alternate building up and breaking away 
of this artificial cutting edge, which, due to its 
high positive rake, throws a tensile load on the 
cutting edge of the tool and so accelerates 
failure. 

With negative rake the cutting edge burnishes 
the work surface, producing a high finish. 
There is also less tendency for metal to build up 
on the cutting edge. 

The abrasive action of the chip as it passes 
over the face of the carbide tip eventually 
causes cratering. With positive rake this takes 
effect just behind the cutting edge. As the 
crater is gradually enlarged it approaches the 
edge of the cutter, which is gradually weakened 
as shown in Fig. 1. The thrust of the chip, 
being at right angles to the cutting face, creates 
tension in the tip, which ultimately breaks off. 

With a negative rake tool a much more robust 


* From Machine-Tool Review (Alfred Herbert, Ltd., 





cutting edge is provided ; the force of deflecting 
the chip, being at right angles to the cutting 
face, is taken on solid metal, the tool tip being 
under compression. 
It is well known that tungsten carbide has a 
low tensile strength and a high compression 
strength. As carbide tips on negative rake 
cutters are in compression, it is possible to use 
the harder but more brittle grades of carbide 
than those used for positive rake cutters. The 
cratering effect of the chip on the face of the 
tip is therefore appreciably less (Fig. 2). 
It should also be noted that the point at 
which the chip strikes the cutting face is further 
away from the cutting edge, due to the negative 
rake. The cratering action therefore has less 
effect than when’a positive rake tool is used ; 
hence the longer life between grinds. Within 
limits the higher the cutting speed used the 
greater is the distance of the point of chip con- 
tact from the cutting edge and the possibility 
of failure due to cratering is reduced. 
During the cutting action a great amount of 
heat is generated in the chips, but owing to the 
high speed at which they are removed there is 
not sufficient time for the heat to be absorbed 
by the work and cutters, which remain cool. 
The underside of the chips, both of steel and 
cast iron, are highly polished. 
Cutting fluids give no advantage when using 











negative rake cutters and should not be used. 


CRATERING EFFECT LESS. 
PRONOUNCED THAN THAT 
ON POSITIVE RAKE TOOL 
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The alternate heating and cooling of the carbide 
tips tend to set up stresses which may cause 
fracture or surface cracks. It is obvious that 
negative rake cutting absorbs more horsepower 
than is required by positive rake cutters, but 
this is more than compensated by the increase 
in production. 








American Engineering News 





American Tinplate Works 

The new tinplate factory of the 
Republic Steel Company has two duplicate 
lines for the electrolytic process of tinning, which 
together save 1500 tons of tin, as compared with 
the hot-dip process in producing 3,600,000 tons 
of tinplate annually. Each line is 540ft. long, 
will handle steel] strip 16in. to 38in. wide and 
0-007in. to 0-30in. thick, will apply any 
desired thickness of tin, and will deliver the 
finished product either coiled or cut to size and 
stacked. The continuous process is used. The 
plant takes coils of steel strip as it comes from 
the rolling mill ; trims it, cleans, pickles, washes, 
tins, and finishes it. Speed ranges from 500ft. 
to 1200ft. per minute, but is reduced to 100ft. 
per minute while a new coil is being welded on. 
A looping pit, 40ft. deep, holds a reserve strip 
for plating while the welding is being done. The 
strip goes through a set of tension rolls and 
then to an electro cleaning tank, a pickling 
machine, and scrubbers to remove all grease. 
Then comes the plating tank, with a series of 
twelve cells, which coat the bottom or underside 
of the strip. A halogen solution and copper 
oxide rectifiers are used to deposit the tin on 
the steel from a cast anode. The strip passes 
then to the upper or second deck of the plating 
machine, being inverted so that the former top 
is now the underside, and is plated in the same 
way. Thence it passes to the third deck, where 
it runs through a tin solution recovery tank, and 
a spray and rinsing tani. As the tinplate has 
then a dull grey surface, which is not acceptable 


to the trade, the plate then goes through a 
finishing or brightening operation by heating. ° 
Then through chemical treating and emulsion 
tanks before reaching the coiling reel. If th 
plate is to be cut, it goes through a flying shear, 
a pinhole detector, and an off-weight stacker, 
which sorts out plates of less than specified 
thickness, automatically throwing them upon 
a conveyor, to be stacked separately. A stack- 
ing machine places the plates in piles carefully, 
so that they are without scratch or blemish. 


American Post-War Planning 
Already there is general activity 

throughout the United States in planning for 
construction developments during the post-war 
period of change from military to peacetime 
developments. Among the principal lines are 
roads and hydraulic projects and municipal 
works in streets, water supply, and sewage 
treatment. It is estimated that construction 
work in 1944—although this is preliminary to 
the post-war period—will amount to some 
£1000 million, of which only £200 million will 
be for military construction. In highway 
development the Government has proposed a 
programme of £200 million per year for the three 
years after the war, but the contractors’ associa- 
tion estimates its ability to build roads costing 
double this amount. The Federal Government 
would pay 50 to 75 per cent. of the cost of main 
roads, the remainder being paid by the State 
Governments. Other Federal works will be for 
irrigation, flood control, and flood protection. 
The railways will have enormous programmes 
to make up for war-deferred maintenance and 
to extend present facilities on a large scale. 
Municipalities are being warned as to the neces- 
sity of having plans and specifications com- 
pleted, land acquired, and legal and financial 
matters arranged, so that when the time comes 
and there is a general demand for employment 
the authorities will be reatly to let contracts 
without delays due to such preliminaries having 
been neglected. On the other hand, they are 
cautioned not to be extravagant or too enthus- 
iastic, but to bear in mind that the works will 
have to be paid for by the taxpayers. As to 
water supply and water treatment, a careful 
survey indicates that works costing some £160 
million are actually and definitely needed at the 
present time. 
Shore Protection by Permeable Groynes 

The value of permeable or open-work 
construction of groynes in preventing shore 
erosion by building up protective beaches or 
foreshores is stressed in a report to the Illinois 
Society of Engineers. Such action is the oppo- 
site of that of the ordinary solid groyne or jetty, 
which interrupts the littoral current or drift, 
and thus leads to erosion on the lee side, while 
sand moving outward along the windward side 
falls into water of such depth that very little of 
it will be returned to form a beach. Much 
trouble of this kind has been caused along the 
Great Lakes by ill-designed works intended as 
protective measures. Not only are beaches 
eroded, but large areas of water-front lands are 
destroyed, this latter being specially serious in 
view of the development of such lands as indus- 
trial sites and public parks. Three types of 
artificial interference with lake and ocean front 
conditions are :—First, solid structures, such as 
jetties, groynes, and harbour walls, projecting 
out from the shore line; secondly, stripping 
sand and gravel from beaches and off-shore 
areas; thirdly, removing sediment from 
harbours and channels, and discharging it into 
deep wate. In a number of cases solid jetties 
have become isolated by erosion around the 
shore end. On the other hand, large areas of 
beach and protective foreshores have been built 
up by groynes of the permeable type, which 
break up the force of the waves, but allow both 
the water and the sand to pass through. Such 
construction may be carried out with steel, 
timber, or concrete piles, together with hori- 
zontal members of timber or precast concrete. 
It gives its best results when the area of open- 
ings increases from the base upward. and from 
the shore end outward. These results have 
been attained.even on the south side of Long 
Island, New York, exposed to the open Atlantic, 
and on the west coast of Lake Michigan, 








exposed to fierce storms from the north-east. 
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Geared Diesel Machinery* 


By D. BRUCE, M.I, Mar. E. 


Ln considering the engining of post-war cargo 
vessels, one of the main points in the minds of 
shipowners will be, for a while at least, no 
experimenting. Any system adopted will have 
to be a tried and proved one. Therefore in 
presenting the case for geared diesel engines, 





hydraulic couplings, so: that both systems are in 
service and are past the experimental stage. 
Particulars of these vessels, both Continental 
and American, have appeared in the technical 
Press, with operational results in some cases. 
In this country the system is comparatively 
new, but the author’s firm, acting under licence 
from Atlas Diesel, of Sweden, have, in conjunc- 
tion with certain firms, produced a number of 





vessels and have more under construction, and 





is less than would normally be available in g 
cargo vessel of the same power. 

The British sets referred to use the Vulcan 
hydraulic coupling, and two engines are coupled 
through hydraulic couplings and single-redue. 
tion gearing on to one propeller shaft. The 
combined power of the engines-is 3200 B.HP,, 
and the driving units are two-stroke, eight. 
cylinder engines operating at 320 r.p.m., and 
fitted with engine-driven starting air com. 
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Fic. 1—TZwo 1600 B.H.P. Two-Stroke, Hight-Cylinder Engines Erected on Test Bed 


which system is comparatively new, it must be 
emphasised that this system has quite definitely 
been tried and proved. 

The first geared diesel ship, m.v. ‘‘ Vulcan,”’ 
was built in Germany some twenty years ago. 
The propelling machinery comprised submarine 
type M.A.N. diesels coupled through Vulcan 
hydraulic clutches and gearing to the propeller 
shaft. Naturally, as the first vessel of this type, 
there was a lot to learn, but the ship had a 
useful service life and much has been learned 
since that time. 

Up to the outbreak of this war, both American 
and Swedish shipbuilders were interested in 
this development, and a large number of such 
vessels of widely varying powers and for widely 
varying purposes were constructed. The Con- 
tinental firms, particularly in Sweden, adopted 
the system of medium-speed engines, driving 
through electric slip couplings and single- 
reduction gearing, and utilising one of the 
following combinations :— 

(a) Two engines on to one shaft. 
(6) Two engines on to each of two shafts. 
(c) Four engines on to one shaft. 
This gives a large range of powers and a good 
selection of engine-room arrangements. 

The largest of these Swedish ships, m.v. 
“* Dagmar Salen,”’ has four 1100 B.H.P. engines 
. coupled to one shaft, with a shaft horsepower of 
4290, 2.¢., an overall efficiency of 97-5 per cent. 
The speed reduction is from 300 r.p.m. engine 
speed to 90 r.p.m. propeller shaft speed. 

The American firms were using not only elec- 
tric slip couplings, but also Vulean type 





* Institute of Marine Engineers. Symposium on 
“The Engining of Post-War Cargo Vessels of Low 
Power,”’ June 13th and 14th, 1944. Abstract. 





can claim to be pioneeys in this country of diesel | pressors, circulating water, and bilge pumps, 
&ec. It will be seen that 
speed engines and do not come into the high- 
speed class. ; 

The propeller shaft is geared down more than 


geared installations for powers suitable for the 
post-war cargo vessels, 

The power of these ships coincides with that 
laid down by the Council of the Institute as a 





Fic. 2 


basis for this series of papers ; therefore they 
will be used for illustrative purposes. The 
vessels referred to are not cargo vessels, but the 
engine-room arrangem&nt is quite normal, and, 
in fact, the space available for the machinery 





-Arrangement of Hydraulic Coupling and Gearing 


50 per cent. and the shaft horsepower is 3050, 
giving a mechanical efficiency of 95-5 per cent. 
This propeller speed is high for cargo vessels, 
but the reduction to lower speeds is merely a 
matter of gear ratio, and, as mentioned pre- 


these are medium- 
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viously, similar engines have had a speed 
reduction down to 90 r.p.m. 

The weight of the main engines, with all 
engine accessories and spare gear, plus the 
weight of the Vulcan hydraulic couplings, gear- 
ing, and accessories, is 160 tons, a total installa - 
tion weight of 118 1b. per 8.H.P. It should be 
noted that this figure includes engine-driven 
starting air compressors, silencers, filters, &c. 

Fig. 1 shows the two engines erected on the 
jest bed. The contro] station is at the aft end 
of the nearest engine, and the rear engine 
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Fic. 3—Diayrummatic Arrangement of Lubricating Oil Pipes 


is controlled from the same platform by rods 
passing between the two. By this means they 
can be operated individually or collectively. 

Fig. 2 shows the general arrangement of the 
Vulcan hydraulic couplings, and the gearing 
wed in this installation. The primary wheel A 
is connected to the engine shaft. The secondary 
wheel B is attached to the pinion shaft E. An 
outer easing C over the primary wheel carries 
the valve ring D. 

Michell bearings take care of the thrust from 
the gears and from the propeller. 

When the coupling is full of oil, power is 
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Fic. 4—Diayram Showing the Working Principle of 
A.S.E.A. Electrie Slip Cowpling 


transmitted from the primary to the secondary 
wheel through the oil medium, there being no 
mechanical connection. The clearance between 
the two wheels is about 10 mm. The pinion E 
ts directly conneeted to the secondary wheel 
and transmits the power through the main gear 
wheel F to the propeller shaft. 

The couplings are engaged and disengaged by 
means of control hand wheels adjacent to the 
engine controls, and, like those on the engines, 
are so designed that the couplings can be con- 
trolled simultaneously or independently at will. 

The movement of the wheels to the engaged 
position closes the valve rmg D and opens the 
control valve K, allowing oil to fill the couplings 
through the hollow pinion shaft. 











When transmitting the full power of the 
engines, the slip is approximately 34 per cent. 

The oil pressure is about 10 lb. per square 
inch, and the inlet temperature of the oil any- 
thing up to 100 deg. Fah. 

Fig. 3 is a diagrammatic arrangement of the 
oil system for feeding the couplings and lubri- 
cating the gearing. The weights of the acces- 
sories shown in this arrangement are included 
in the figures given earlier. This diagram is 
self-explanatory. 

Fig. 4 shows the arrangement of an elec- 

tric slip coupling instal- 

lation. 

As in the case of the 
hydraulic coupling, 
there is no mechanical 
connection between the 
two halves. The primary 
portion is a@ yoke ring 
provided. with poles of 
the type used for syn- 
chronous _ alternators, 
and these poles are 
excited by D.C. The 
sec half is com- 
parable to the rotor of a 
squirrel-cage motor, but 
instead of being built up 
of laminations is made 
solid and massive. The 
clearance in the field 
portion of the two 
wheels is from 5 mm. to 

- 10mm., according to the 
size of the coupling. 


Wheri the poles are 
excited and the engine 
started up, currents are 
induced in the squirrel-’ 
cage winding of ‘the 
secondary ‘wheel and 
produce a yoo ig in the 
air gap, and conse- 
quently the driven half is impelled to revolve. 

The loss of power in the coupling due to 
secondary currents is from 0-5 to 1-5 per cent., 
according to the output and speed. The effi- 
cieney of the system as a whole is some 95-98 
per cent. 

Fig. 5 shows the lay-out of A.S.E.A. type 
coupling and gearing. 
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ADVANTAGES OF GEARED DIESEL SysTEMS 


‘The advantages of this system,*as compared 
with the direct drive, are :— 


(1) Smaller engine-room. 
(2) Lighter weight. 
(2) Ease of handling in running and over- 
aul, 
(4) Lower cost of running and overhaul. 
(5) Low cost of spares and replacements. 
(6) Economy of fuel and lubricating oil. 
(7) Lower centre of gravity of machinery. 


(8) Alignment. 
(9) Torsional vibrations easier to deal with 
(10) Easy conversion of existing vessels. 


In the case of diesel-electric installations, a 
different comparison must be made, and this 
will be considered later. 

(1) Engine-Room Dimensions.—It is quite 
true that the point of advantage loses some of 
its potency due to the 32 per cent. rule, but it 
can be assumed that this rule will not hold good 
for ever. 

(2) Weights of the Installations.—The weights 
of the machinery have already been given as 
160 tons, or 118 1b. per B.H.P., and while the 
reduction of weight per horsepower may not be 
so great, it does represerit a reduction, and, as 
will be noted later, a reduction in the correct 
way. Another feature of the weights given is 
that the engines are medium speed conserva- 
tively rated, and with various improvements, 
held in abeyance due to war conditions, this 
weight per B.H.P, ean and certainly will be 
reduced. . 

(3) Handling wm Service and Overhaul.—One 
of the arguments against the geared diesel 





installation is that not only have the engines to 
be operated, but so also have the couplings. 
It is a minor point, however, for the controls 
are so arranged that all operations are carried 
out without any undue loss of time. Speed 
control is easier as both engines are operated 
at one time. During running, all the necessary 
observation points are close at hand; that is, 
all thermometers, gauges, and all working parts, 
such as fuel pumps, sight feed boxes, &c., are 
visible from the floor plate level, and the engi- 
neers are under no necessity to leave the floor 
plates for routine inspection or logging purposes, 
for either main engines or auxiliaries. 

A further point of interest is that several 
installations have been put into service, in 
which four engines with electric slip couplings 
drive on to one shaft, ¢g., m.v. ‘‘ Dagmar 
Salen,” already referred to, and in such a case 
manceuvring is the essence of simplicity. If 
the vessel is entering a restricted harbour where 
a large number of reversals: are required, the 
two aft engines can be kept running astern and 
the forward ones ahead. Any reversing 
required is then accomplished by putting over 
the appropriate electric switch for exciting the 
coupling, or with the hydraulic couplings by 
operating the necessary control wheel. The 
author was priyileged to make a coastwise 
voyage on one vessel having two engines coupled 
to one shaft. This vessel entered the awkward 
harbour at Landskrona under her own power. 
Nearly 150 manceuvres were called for, to which 
the machinery readily responded. 

(4) Lower Cost of Running and Overhaul.—In 
overhaul the geared diesel scores heavily over 
its weightier rival. The working parts are 
lighter and more accessible, owing to the higher 
speed at which the shaft revolves and the conse- 
quent smaller cylinder bore. 4 
’- Fig. 6 shows the piston and connecting-rod 
assembly for a 3000 B.H.P. slow-speed single- 
screw vessel, compared to the similar assembly 
for the engines described above. The compara- 
tive weights are 2-tons 2 ewt. for the slow-speed 
job and 8 cwt. for the geared engine. The 
actual times taken for the removal of these parts 
on board ship, done under normal overhaul 
conditions by shore men, is seven to ten hours, 
as against two hours. 

This particular assembly has been taken for 
comparative purposes, but the same applies 
throughout the engines as a whole, as, for 
instance, cylinder covers, valves, &c. For this 
comparison a slow-speed trunk piston engine 
has been taken, whereas in the crosshead type 
job the comparison would be much more in 
favour of the medium-speed geared job. 

(5) Spares and Replacements.—From Fig. 6 
a good general idea of spares costs can be 
assumed. It is quite true that there may be 
more cylinders in the medium-speed geared 
engines than in the slow-speed. In this case, 
sixteen cylinders against ten; but the relative 
costs far outweigh this difference. Figures for 
replacements are not available for the vessels 
described above, but figures can be given for 
coasting vessels engined with British Polar 
engines. I have taken four vessels with Polar 
engines of 400-500 B.H.P. on continuous service 
since 1936-37 ; in 1943 the spare parts required 
during twelve months for the four vessels 
totalled £123, an average of approximately £30 
per vessel for the full year after some six to 
seven years’ service. 

The couplings and gearing are not subject to 
heavy overhaul, for, as will be explained later, 
the ing is relieved of undue shock, while 
the couplings have no heavy wearing parts. 

(6) Fuel and Lubricating Oil.—For tlie 
medium-speed engine the fuel consumption 
curve is practically level from three-quarter 
load to full load; therefore the fuel required 
per B.H.P. between these limits will be the 
same, 7.¢c., 0-37—-0-38 lb. per B.H.P. This flat 
curve is not typical of the slow-speed direct- 
drive engine. 

If half power or anything below this is 
required on a two-engined job, one engine can 
be cut out completely, and the remaining engine 
run at full efficiency. This advantage applies 
to even greater extent on the four-engmed 
arrangement. Lubricating oil consumption can 
be based empirically on 1 per cent. of fuel at 
full power. 
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(7) Centre of Gravity.—For shipbuilders’ pur- 
poses it is advantageous to have a low centre of 
gravity for the machinery, and it is obvious 
that with the low medium-speed diesel, the 
centre of gravity is much more advantageously 
placed than with the direct drive, and allowing 
that the reduction in weight may not be very 
great, the centre of gravity has been lowered 
considerably. 

(8) Alignment.—In both the hydraulic and 
the electric slip type, not only is there no mecha- 
nical contact between the two halves of the 





Fic. 5—A.S.E.A. Type Coupling and Gearing 


couplings, but there is also ample clearance 
between them, and therefore the alignment of 
the engines, couplings, and tail end gear is 
much easier, and wear down on either side of 
the couplings in service is not of such vital 
importance as in direct-drive vessels. 

(9) Torsional Vibrations.—The question of 
torsional vibration is becoming of ever-increas- 
ing importance, and Lloyd’s Register of Shipping 
is paying much greater attention to this subject, 





6—Piston and Connecting-Rod Assembly for 3000 B.H.P. Slow-Speed, Single-Screw Vessel, Compared with 
r Assembly for 3200 B.H.P. High-Speed Installation, with Hydraulic Couplings and Single-Reduction Gearing 








relieving or eliminating objectionable criticals 
is. greatly siroplified. 

(10) Hasy Conversion of Existing Vessels.—In 
view of the wartime standardisation of vessels 
designed to meet emergency conditions only, 
it is apparent that a large number of cargo 
vessels will be available, which, as designed at 
present, will not be suitable to meet the stringent 
competitive conditions which will prevail after 
the war, atid too much emphasis cannot be 
placed on the advantage which geared diesels 
offer for such conversions. It will be practically 


impossible to gain any extra power in appre- 
ciable quantity by substituting one direct 
diesel for another, but the case for the substitu- 
tion of direct diesel by geared diesels has already 
been demonstrated. . 

In conversion work of this kind the diesel- 
electric system loses one of its main advantages, 
i.€., that of placing the driving motor right aft, 
and spacing -the multiple engines to the best 
advantage. The motor in a conversion job 
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ing much more stringent. 
he geared diesel the problem is greatly 
ed, as the non-mechanical nature of the 
~s breaks up the system into three or 
rts, 7.e., one system for propeller, tail 
gearing, and secondary halves of the 
and one system for each engine, com- 
gine, shafting, fly-wheel, and primary 


the couplings. 


Thus the problem of 





will have to be in the engine-room and will 
seriously curtail the space available for the 
generating units. 

In 1939 the Atlas Diesel A/B, of Sweden, 
undertook the conversion of the old m.v. 
““Formosa.’’ The eighteen-year-old diesels 
were removed and medium-speed Polar engines 
substituted by fitting four very conservatively 
rated eight-cylinder engines, 7.¢., two engines 


The result was an increase in power from 2309 
B.H.P. to 4850 8S.H.P., the engine-room dimen. 
sions being unaltered, with the exception that 
in the overhead space saved due to lower head 
room an engineer’s workshop could also hg 
installed: 

A point claiming attention is that of the 
utilisation of exhaust gas boilers. The geared 
diesel system can readily be adapted to this 
purpose, as in the case of direct-drive engines, 


a 


Dreset-ELectric INSTALLATION 

It is not the author’s desire to offer any 
serious criticism to this type of installation ; jp 
fact, many of the advantages of the one system 
are common to the other. 
The chief advantage of the geared system, 
however, lies in lower first cost, higher overall 
efficiency, smaller engine-room staff, and lege 
cost of spare gear, as against the heavy cost of 
electrical spares. 


The multiple engines used for diesel-electric 
systems would create a very complicated system 
of exhaust piping if the gases are to be used in 


exhaust gas boilers. 








British Standards Institution 





All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. The price of each specifi. 
cation is 28, 3d. post free, unless otherwise stated. 





LIGHTLY INSULATED CLEAT WIRE 
USE ON INSULATING CLEATS 


No. 1096—1944. B.S. 1096—1943 was issued as 
a War Emergency Specification in 1943 to cover the 
requirements for a cable suitable for use on insulat 
ing cleats inside buildings, the covering of which 
would provide a degree of mechanical protection 
and also ensure reasonable protection from shock 
under all normal conditions of atmospheric humidity 
inside buildings, without the use of rubber covering, 
as specified in B.S. 1063—1924. This specification 
provided only for varnished cambric braided and 
compound cleat wire, and since its publication two 
further types of lightly insulated cleat wire have 
been evolved as follows :—(a) Bitumen-faced taped 
and braided and compounded cleat wire; (b) 
polyvinal chloride covered braided and compounded 
cleat wire. Details of the construction of these 
wires are given in this revised and enlarged edition 
of the above-named specification. 


FOR 





SHORT-LINK WROUGHT IRON 
CHAIN 


No. 394—1944. This War Emergency revision 
supersedes the 1936 edition, and with minor changes 
reverts to the provisions of the 1930 edition. The 
elongations at test load laid down in the 1936 
edition were increased, but experience has shown 
that these are higher than can normally be expected. 
In present circumstances testing by an independent 
authority cannot conveniently be carried out. 
Major differences in the present issue from the 1936 
edition are that the elongation for ‘‘ special quality ” 
has been reduced and that testing may be carried 
out on the premises of the manufacturer, as in the 
1930 edition. 


CRANE 








Uurra-VioLtet Ray Detecror ror Ores.—At 
invention made some years ago for scientific 
purposes in photochemistry by the Swedish scientist. 
Dr. Hans Backstrém, has latterly proved to be of 
unexpectedly practical use. He designed a filter 
which, when placed in front of a quartz lamp, 
isolated the short-wave ultra-violet rays. This 
apparatus is now used by Swedish miners in search- 
ing for rare minerals, and by its means scheelite, 
which contains t ten, has been found. The 
method is also used for tracing faded writing in old 
parchments and for examining counterfeit notes, 
forged documents, and signatures on faked paintings 
and the like. Scheelite looks very like other 
minerals in the mines, and on that account is very 
difficult to find, but by throwing the light from the 
lamp on the mine walls it is possible to locate it. It 
was first tried in the Boliden mines, but the method 
is now used in several places. In the case of faded 
documents the weak residue of the ink does not let 
through the rays and this causes the letters to stand 
out legibly against the blue-white ground of the 





and electric couplings on to each of two shafts. 





parchment when illuminated. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


The Iron and Steel Distribution Scheme 


“7 
Appendix D, which was published in the 
1941 edition of the Iron and Steel Distribution 
Scheme, has been revised and has been issued as a 
separate booklet by the Iron and Steel Control. It 
js intended that later the revised Appendix will be 
incorporated in the Distribution Scheme booklet, 
although some time may elapse before the new 
publication is issued. The new Appendix D is 
headed “‘Issue of Authorisations for Iron and 
Steel,” and a list is given of issuing authorities to 
whom applications for authorisations should be 
made. In general it is the department concerned 
with the use of the finished article, plant, or equip- 
ment which gives the authorisation for the iron and 
steel needed for its manufacture or repair. There 
are, however, special arrangements applying to 
certain specified items. The new booklet includes 
an index giving an abridged list of such items. The 
form in which the new booklet is issued makes it a 
yaluable publication for reference by consumers of 
all descriptions of iron and steel, since it provides 
acomprehensive list of materials as well as the scope 
of authorising responsibility, as well as the depart- 
ment exercising the authority and the symbol. The 
pamphlet includes a list of twenty-two departments 
who are issuing authorities for the requirements of 
a long list for which iron and steel materials are 
likely to be needed and this provides a useful guide 
for the would-be buyer. 


Control Price Schedules 

The Iron and Steel Control has had under 
consideration the desirability of publishing copies 
of the price schedules in force under the Iron and 
Steel Control Orders for the various sections of the 
industry. This course has presented difficulty, 
owing to the complicated nature and length of 
many of the schedules and the difficulties of repro- 
ducing them on a wide scale under war conditions. 
The essential features of certain of the related 
schedules have now been summarised for general 
circulation, and summaries have been issued relating 
to alloy steel, stainless steel, bright carbon steel 
bars and flats, bright mild steel wire (in straight 
lengths), wire products (wire netting and second- 
hand barbed wire). It is hoped shortly to make 
available similar summaries of the schedules relating 
to other iron and steel products in general use. The 
full schedules are, of course, available for inspection 
at the Control offices, but it if thought that these 
summaries, which cover the main points in the 
pricing of the steel products concerned, will be of 
general convenience for reference p Copies 
can be obtained from the Control on application. 


The Pig Iron Market 

Consumers of pig iron are in a happier 
position than probably at any time since the war. 
The outputs of most descriptions of pig iron have 
been reduced in accordance with the decision of the 
Iron and Steel Control, but the production is ample 
to meet the requirements of all the firms employed 
upon essential work. A number of consumers are 
also taking advantage of the easier position to lay 
in reserves, although the Control is maintaining its 
policy of regulating stocks in order to avoid the 
unsatisfactory conditions. which would develop if 
some consumers were well supplied in this respect, 
while others held only meagre reserves. Although 
there is some irregularity in the position of the 
general engineering and allied foundries, as well as 
the jobbing foundries, in the majority of cases these 
firms have a fair amount of work on hand, for the 
most part in the production of high-grade castings 
for the armaments, machine. tools, and munition 
makers. A fair amount of hematite is used in this 
work, but whilst this pig iron is in short supply, a 
considerable tonnage of low and medium-phosphorus 
pig iron and refined pig iron is used as substitutes. 
Licensing restrictions are blamed to some extent 
for the lull in the demand for pig iron, but there is a 
possibility that as foundries bring their stocks to 
the desired limit of six weeks’ supply the licensing 
position will become easier and more business will 
be transacted. Although, compared with the 
position a year ago, the amount of foundry pig iron 
which is passing into consumption has been con- 
siderably reduced, the aggregate demand for all 
classes is sufficient to absorb a considerable tonnage. 
Consumers are able to obtain supplies of refined 
pig iron as well as low and medium-phosphorus iron 
without much difficulty, and the demand for high- 
phosphorus pig iron is easily met. In fact, stocks 
of the latter pig iron are understood to be accumu- 
lating at the furnaces. There is a steady and heavy 
consumption of basic pig iron by the steelworks, 
but this quality is in good supply and consumers do 
not find any difficulty in obtaining the quantities 
they require: 


Export quotations are f.o.b, steamer 


Scotland and the North 


The quieter conditions that have character- 
ised the Scottish iron and steel trades for some weeks 
are likely to be accentuated by the annual holidays. 
These commenced about a week ago in the lower 
Clyde districts, but they passed without having 
much effect on the steel industry, since the ship- 
yards continue to accept deliveries of steel, although 
there was a pause in shipbuilding operations. 
Usually the period immediately before the holidays 
is characterised by considerable pressure by con- 
sumers who are anxious to get material into their 
works. This has been less apparent than usual, 
since most consumers appear to have been affected 
by the slacker conditions. The holidays at the 
Scottish iron and steel works, as well as the ship- 
yards and engineering works in the district adjacent 
to Glasgow, will last from July 14th and will be 
fairly general until July 24th: As usual, advantage 
will be taken of this break for overhaul and repairs 
to plant which has been operated at a high rate for a 
long period. A noticeable feature of the position is 
that deliveries of plates have been made without 
difficulty throughout the whole holiday period so 
far, and this indicates the easier conditions that rule 
in that section of the trade. So far as can be seen, 
the congested conditions at the works producing 
plates have passed and the supply position is now 
fairly easy. The demand for sheets, however, is 
assuming some of the characteristics which were 
associated with plates for so many months, and con- 
sumers are making arrangements to take in deliveries 
of sheets during the holiday period. The sheet 
works are perhaps the heaviest employed of any 
section of the British iron and steel industry, and 
although the amount of new business coming 
forward has shown appreciable signs of falling-off, 
the works are carrying well-filled order books and 
are only able to offer delivery in the later part of 
the year. The call for light, medium, and special 
sections is generally well maintained, but in this 
department also there have been signs that the peak 
of the demand has been reached. Deliveries have 
been on a heavy scale and the re-rollers are prac- 
tically engaged at capacity. The easier conditions 
apparent in other districts of the British iron and 
steel trades have affected the Lancashire market 
and delivery conditions’in practically all depart- 
ments of the market have become more satisfactory 
from the point of view of consumers. There is still 
a fairly strong demand for plates, but the heavy 
pressure experienced earlier in the year has given 
place to a smaller and steadier request. Delivery 
dates have become more reasonable, although the 
makers have still plenty of orders to complete. The 
demand for bars, small sections, and strip is active 
and is keeping the re-rollers fully employed. Busi- 
ness in large bars is rather quiet, but good deliveries 
are being taken by the engineering industry. The 
steelworks on the North-West Coast are in full 
operation and are maintaining a high rate of pro- 
duction. 


The Midlands and South Wales 


The Midlands iron and steel works have 
enough orders on their books to keep them well 
employed during the current period; but, at the 
same time, it is obvious that the volume of new 
orders is slackening. This was noticeable at the end 
of the second period, when the tonnages carried over 
were less than usual and the allocations-did not 
provide so heavy a tonnage of new orders from con- 
sumers anxious to cover as had been the case on 
previous occasions. The busiest section of the iron 
and steel trades at the moment is the sheet makers. 
Most of the sheet works are in full operation and 
have a large accumulation of orders on their books. 
Lately there has been a more uncertain tone in 
new business, but the shrinkage has not been serious. 
The re-rolling works are hard pressed to meet the 
demand for small bars and sections, but, fortunately, 
their supplies of billets have been well maintained 
and, in spite of the heavy demand, the supply has 
been sufficient to avoid any reduction in the output 
of finished material. In addition to large quantities 
of prime billets, which are taken up by the re-rolling 
works, defective billets, crops, and, in fact, any suit- 
able form of steel for re-rolling are quickly taken up. 
On the other hand, although good quantities of 
defective sheet bars are available to consumers, the 
demand is restricted. The plate mills are not nearly 
so busy as they were a short time ago, and whilst 
there is plenty of work on the books of the plate 
rollers, there has been a decline in consumers’ future 
requirements, as indicated in their inquiries. In the 
South Wales market for iron and steel the general 
demand has become easier. The production of semi- 
finished materials, however, has been affected, but 
only to a small degree, and important quantities of 





billets and sheet bars manufactured in South Wales 


Unless otherwise specified home trade quotations are delivered f.o.t. 


are being sent to other districts. The lull in the . 
demand for heavy sections continues, but an active 

trade is passing in small sections and small steel 

bars. The tinplate market has been quiet for the 

past few weeks, 


North-East Coast and Yorkshire 


Although the current demand for iron and 
steel is quiet, the steel makers on the North-East 
Coast-are maintaining a high rate of production. 
To a large extent they are working up old orders, 
although the amount of new business coming forward 
is still substantial, even if it does not reach the ton- 
nages required earlier in the year. These conditions 
have enabled the steelworks to offer more reason- 
able delivery dates in most departments. The call 
for plates is considerable, but ‘the orders coming 
through have fallen off and show a tendency to 
decrease still further, but this is generally believed 
to be a temporary phase since it is estimated that 
very considerable quantities of plates will be needed 
by the shipyards, ship repairing yards, locomotive 
and wagon builders, and the tank makers. Lately 
these branches have been content with more 
moderate tonnages than was the case during the 
first quarter of the year. Reduced requirements 
were noticeable during the transition period from 
Period II to Period Iii. The rush by consumers 
to cover against allocations was much less pro- 
nounced, but a fair volume of orders did come 
through, and the works are not badly situated so 
far as the work in hand is concerned. The demand 
for the smaller sizes of structural steel has been 
maintained and a considerable volume of business 
has been transacted, but the tonnage of fresh 
business shows a tendency to fall off. There is, 
however, a vigorous call for small steel bars, and the 
engineering industries, most of which are fully 
employed upon war work, are taking up fair quan- 
tities of the larger diameter bars. The position in 
the sheet industry is showirig symptoms of being 
affected by the prevailing slackening in the demand 
for steel. Until recently the volume of new orders 
coming forward was larger than the makers could 
comfortably tackle and extended delivery periods 
were quoted for new business. Lately the demand 
has shown signs of becoming quieter, although 
there does not seem to have been any general 
narrowing of the time required for delivery. 
Although conditions in the Yorkshire steel industry 
are quieter, compared with those ruling at the 
beginning of the year, the position has not greatly 
altered during the past month or two. There is a 
sustained demand for basic steel, even if the pressure 
is not so heavy as that to which the producers have 
become accustomed, whilst the demand for acid 
carbon steel keeps the plant engaged on the pro- 
duction of this deseription fully employed. The 
market for alloy steel, however, is rather uncertain, 
and whilst consumers are taking good quantities 
for general engineering uses, business in the more 
expensive and better classes of alloy steel is quiet, 


Iron and Steel Scrap 


Although in some districts the demand for 
iron and steel scrap has shown signs of becoming 
irregular, in the majority of the steel-producing 
areas the call has been well maintained. Permit 
labels have not been issued by the works quite so 
freely as of late, and in some cases consumers who 
have considerable supplies of the light and inferior 
descriptions, if not of the heavy sorts, have placed 
em s upon fresh deliveries. The result of these 
developments is that scrap merchants have experi- 
enced difficulty in disposing of the very considerable 
holdings many of them possess. The demand for 
good heavy mild steel scrap cut to furnace or foundry 
sizes has been maintdined, and as it is in short 
supply has been less affected by the position than 
other sorts. A rather quieter trade has passed in 
bundled steel scrap and hydraulically compressed 
steel shearings ; but, on the whole, the quantities 
passing into consumption have been sufficient to 
clear the rather large tonnages arising. Large 
quantities of mild steel turnings are also arising and 
sellers do not find it easy to dispose of their material. 
Mixed wrought iron and steel scrap for basic steel 
furnaces is in quiet demand ; a fair trade has passed 
in good heavy material, but the light description 
does not find a ready market. Compressed basic 
bundles are in rather poor request and stocks at 
producers’ yards tend to increase. Large quantities 
of light materials are-also available and stocks of 
these also are accumulating. The quieter conditions 
ruling in the foundry trades have not affected the 
demand for cast iron scrap to the extent that might 
have been expected. Heavy and medium cast iron 
scrap are in good demand and supplies do not seem 
sufficient to meet consumers’ needs. Cast iron 





machinery scrap in cupola sizes is rather scarce. 
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(7) Centre of Gravity—F¥or shipbuilders’ pur- 
poses it is advantageous to have a low centre of 
gravity for the machinery, and it is obvious 
that with the low medium-speed diesel, the 
centre of gravity is much more advantageously 
placed than with the direct drive, and allowing 
that the reduction in weight may not be very 
great, the centre of gravity has been lowered 
considerably. 

(8) Alignment.—In both the hydraulic and 
the electric slip type, not only is there no mecha- 
nical contact between the two halves of the 





Fic. 5—A.S.E.A. Type Coupling and Gearing 


couplings, but there is also ample clearance 


between them, and therefore the alignment of 
the engines, couplings, and tail end gear is 
much easier, and wear down on either side of 
the couplings in service is not of such vital 
importance as in direct-drive vessels. 

(9) Torsional ‘Vibrations.—The question of 
torsional vibration is becoming of ever-increas- 
ing importance, and Lloyd’s Register of Shipping 
is paying much greater attention to this subject, 





Fic. 6—Piston and Connecting-Rod Assembly for 3000 


similar Assembly for 3200 B.H.P. High-Speed Installation, with Hydraulic Couplings and Single-Reduction Gearing 


the limiting . figures for stresses allowable 
becoming much more stringent. 

In the geared diesel the problem is greatly 
simplified, as the non-mechanical nature of the 
couplings breaks up the system into three or 
more parts, 7.e., one system for propeller, tail 
shafting, gearing, and secondary halves of the 
coupling, and one system for each engine, com- 
prising engine, shafting, fly-wheel, and primary 
halves of the couplings. Thus the problem of 





relieving or eliminating objectionable. criticals 
is greatly simplified. 

(10) Easy Conversion of Existing Vessels.—In 
view of the wartime standardisation of vessels 
designed to meet emergency conditions only, 
it is apparent that a large number of cargo 
vessels will be available, which, as designed at 
present, will not be suitable to meet the stringent 
competitive conditions which will prevail after 
the war, arid too much emphasis cannot be 
placed on the advantage which geared diesels 
offer for such conversions. It will be practically 





impossible to gain any extra power in appre- 
ciable quantity by substituting one direct 
diesel for another, but the case for the substitu- 
tion of direct diesel by geared diesels has already 
been demonstrated. : 

In conversion work of this kind the diesel- 
electric system loses one of its main advantages, 
i.e., that of placing the driving motor right aft, 
and spacing -the multiple engines to the best 
advantage. The motor in a conversion job 





B.H.P. Slow-Speed, Single-Screw Vessel, Compared with 


will have to be in the engine-room and will 
seriously curtail the space available for the 
generating units. 

In 1939 the Atlas Diesel A/B, of Sweden, 
undertook the conversion of the old m.v. 
“Formosa.” The eighteen-year-old diesels 
were removed and medium-speed Polar engines 
substituted by fitting four very conservatively 
rated eight-cylinder engines, 7.e., two engines 


eee 


The result was an increase in power from 2309 
B.H.P. to 4850 8.H.P., the engine-room dimen. 
sions being unaltered, with the exception that 
in the overhead space saved due to lower head 
room an engineer’s workshop could al: 
installed: 

A point claiming attention is that of the 
utilisation of exhaust gas boilers. The geared 
diesel system can readily be adapted to this 
purpose, as in the case of direct-drive engines, 
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DreseEu-Evectric INSTALLATION 


It is not the author’s desire to offer any 
serious criticism to this type of installation ; jy 
fact, many of the advantages of the one system 
are common to the other. 

The chief advantage of the geared system, 

however, lies in lower first cost, higher overall 
efficiency, smaller engine-room staff, and log: 
cost of spare gear, as against the heavy cost of 
electrical spares. 
The multiple engines used for diesel-electric 
systems would create a very complicated system 
of exhaust piping if the gases are to be used in 
exhaust gas boilers. 








British Standards Institution 





All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. The price of each specifi- 
cation is 2s. 3d. post free, unless otherwise stated. 





LIGHTLY INSULATED CLEAT WIRE 

USE ON INSULATING CLEATS 
No. 1096—1944. B.S. 1096—1943 was issued as 
a War Emergency Specification in 1943 to cover the 
requirements for a cable suitable for use on insulat- 
ing cleats inside buildings, the covering of which 
would provide a degree of mechanical protection 
and also ensure reasonable protection from shock 
under all normal conditions of atmospheric humidity 
inside buildings, without the use of rubber covering, 
as specified in B.S. 1063—1924. This specification 
provided only for varnished cambric braided and 
compound cleat wire, and since its publication two 
further types of lightly insulated cleat wire have 
been evolved as follows :—(a) Bitumen-faced taped 
and braided and compounded cleat wire; (5) 
polyvinal chloride covered braided and compounded 
cleat wire. Details of the construction of these 
wires are given in this revised and enlarged edition 
of the above-named specification. 


FOR 





SHORT-LINK WROUGHT IRON CRANE 
CHAIN 


No. 394—1944. This War Emergency revision 
supersedes the 1936 edition, and with minor changes 
reverts to the provisions of the 1930 edition. The 
elongations at test load laid down in the 1936 
edition were increased, but experience has shown 
that these are higher than can normally be expected. 
In present circumstances testing by an independent 
authority cannot conveniently be carried out. 
Major differences in the present issue from the 1936 
edition are that the elongation for ‘‘ special quality ” 
has been reduced and that testing may be carried 
out on the premises of the manufacturer, as in the 
1930 edition. 








Uurra-VioLteT Ray Detector ror Ores.—At 
invention made some years ago for scientific 
purposes in photochemistry by the Swedish scientist, 
Dr. Hans Biackstrém, has latterly proved to be of 
unexpectedly practical use. He designed a filter 
which, when placed in front of a quartz lamp, 
isolated the short-wave ultra-violet rays. This 
apparatus is now used by Swedish miners in search- 
ing for rare minerals, and by its means scheelite, 
which contains tungsten, has been found. The 
method is also used for tracing faded writing in old 
parchments and for examining counterfeit notes, 
forged documents, and signatures on faked paintings 
and the like. Scheelite looks very like other 
minerals in the mines, and on that account is very 
difficult to find, but by throwing the light from the 
lamp on the mine walls it is possible to locate it. It 
was first tried in the Boliden mines, but the method 
is now used in several places. In the case of faded 
documents the weak residue of the ink does not let 
through the rays and this causes the letters to stand 
out legibly against the blue-white ground of the 





and electric couplings on to each of two shafts. 


parchment when illuminated. 
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Markets, Notes and News 


The prices quoted-herein relate to bulk quantities. 


The Iron and Steel Distribution Scheme a 
Appendix D, which was published in the 
1941 edition of the Iron and Steel Distribution 
Scheme, has been revised and has been issued as a 
separate booklet by the Iron and Steel Control. It 
js intended that later the revised Appendix will be 
incorporated in the Distribution Scheme booklet, 
although some time may elapse before the new 
publication is issued. The new Appendix D is 
headed “‘Issue of Authorisations for Iron and 
Steel,” and a list is given of issuing authorities to 
whom applications for authorisations should be 
made. In general it is the department concerned 
with the use of the finished article, plant, or equip- 
ment which gives the authorisation for the iron and 
stee] needed for its manufacture or repair. There 
are, however, special arrangements applying to 
certain specified items. The new booklet includes 
an index giving an abridged list of such items. The 
form in which the new booklet is issued makes it a 
yaluable publication for reference by consumers of 
all descriptions of iron and steel, since it provides 
a comprehensive list of materials as well as the scope 
of authorising responsibility, as well as the depart- 
ment exercising the authority and the symbol. The 
pamphlet includes a list of twenty-two departments 
who are issuing authorities for the requirements of 
a long list for which iron and steel materials are 
likely to be needed and this provides a useful guide 
for the would-be buyer. 


Control Price Schedules 

The Iron and Steel Control has had under 
consideration the desirability of publishing copies 
of the price schedules in force under the Iron and 
Steel Control Orders for the various sections of the 
industry. This course has presented difficulty, 
owing to the complicated nature and length of 
many of the schedules and the difficulties of repro- 
ducing them on a wide scale under war conditions. 
The essential features of certain of the related 
schedules have now been summarised for general 
circulation, and summaries have been issued relating 
to alloy steel, stainless steel, bright carbon steel 
bars and flats, bright mild steel wire (in straight 
lengths), wire products (wire netting and second- 
hand barbed wire). It is hoped shortly to make 
available similar summaries of the schedules relating 
to other iron and steel products in general use. The 
full schedules are, of course, available for inspection 
at the Control offices, but it if thought that these 
summaries, which cover the main points in the 
pricing of the steel products concerned, will be of 
general convenience for reference p . Copies 
can be obtained from the Control on application. 


The Pig Iron Market 

Consumers of pig iron are in a happier 
position than probably at any time since the war. 
The outputs of most descriptions of pig iron have 
been reduced in accordance with the decision of the 
Iron and Stee] Control, but the production is ample 
to meet the requirements of all the firms employed 
upon essential work. A number of consumers are 
also taking advantage of the easier position to lay 
in reserves, although the Control is maintaining its 
policy of regulating stocks in order to avoid the 
unsatisfactory conditions. which would develop if 
some consumers were well supplied in this respect, 
while others held only meagre reserves. Although 
there is some irregularity in the position of the 
general engineering and allied foundries, as well as 
the jobbing foundries, in the majority of cases these 
firms have a fair amount of work on hand, for the 
most part in the production of high-grade castings 
for the armaments, machine: tools, and munition 
makers. A fair amount of hematite is used in this 
work, but whilst this pig iron is in short supply, a 
considerable tonnage of low and medium-phosphorus 
pig iron and refined pig iron is used as substitutes. 
Licensing restrictions are blamed to some extent 
for the lull in the demand for pig iron, but there is a 
possibility that as foundries bring their stocks to 
the desired limit of six weeks’ supply the licensing 
position will become easier and more business will 
be transacted. Although, compared with the 
position a year ago, the amount of foundry pig iron 
which is passing into consumption has been con- 
siderably reduced, the aggregate demand for all 
classes is sufficient to absorb a considerable tonnage. 
Consumers are able to obtain supplies of refined 
pig iron as well as low and medium-phosphorus iron 
without much difficulty, and the demand for high- 
phosphorus pig iron is easily met. In fact, stocks 
of the latter pig iron are understood to be accumu- 
lating at the furnaces. There is a steady and heavy 
consumption of basic pig iron by the steelworks, 
but this quality is in good supply and consumers do 
not find any difficulty in obtaining the quantities 
they require: 


Export quotations are f.o.b, steamer 


Scotland and the North 

The quieter conditions that have character- 
ised the Scottish iron and steel trades for some weeks 
are likely to be accentuated by the annual holidays. 
These commenced about a week ago in the lower 
Clyde districts, but they passed without having 
much effect on the steel industry, since the ship- 
yards continue to accept deliveries of steel, although 
there was a pause in shipbuilding operations. 
Usually the period immediately before the holidays 
is characterised by considerable pressure by con- 
sumers who are anxious to get material into their 
works. This has been less apparent than usual, 
since most consumers appear to have been affected 
by the slacker conditions. The holidays at the 
Scottish iron and steel works, as well as the ship- 
yards and engineering works in the district adjacent 
to Glasgow, will last from July 14th and will be 
fairly general until July 24th: As usual, advantage 
will be taken of this break for overhaul and repairs 
to plant which has been operated at a high rate for a 
long period. A noticeable feature of the position is 
that deliveries of plates have been made without 
difficulty throughout the whole holiday period so 
far, and this indicates the easier conditions that rule 
in that section of the trade. So far as can be seen, 
the congested conditions at the works producing 
plates have passed and the supply position is now 
fairly easy. The demand for sheets, however, is 
assuming some of the characteristics which were 
associated with plates for so many months, and con- 
sumers are making arrangements to take in deliveries 
of sheets during the holiday period. The sheet 
works are perhaps the heaviest employed of any 
section of the British iron and steel industry, and 
although the amount of new business coming 
forward has shown appreciable signs of falling-off, 
the works are carrying well-filled order books and 
are only able to offer delivery in the later part of 
the year. The call for light, medium, and special 
sections is generally well maintained, but in this 
department also there have been signs that the peak 
of the demand has been reached. Deliveries have 
been on a heavy scale and the re-rollers are prac- 
tically engaged at capacity. The easier conditions 
apparent in other districts of the British iron and 
steel trades have affected the Lancashire market 
and delivery conditions’in practically all depart- 
ments of the market have become more satisfactory 
from the point of view of consumers. There is still 
a fairly strong demand for plates, but the heavy 
pressure experienced earlier in the year has given 
place to a smaller and steadier request. Delivery 
dates have become more reasonable, although the 
makers have still plenty of orders to complete. The 
demand for bars, small sections, and strip is active 
and is keeping the re-rollers fully employed. Busi- 
ness in large bars is rather quiet, but good deliveries 
are being taken by the engineering industry. The 
steelworks on the North-West Coast are in full 
operation and are maintaining a high rate of pro- 
duction. 


The Midlands and South Wales 


The Midlands iron and steel works have 
enough orders on their books to keep them well 
employed during the current period; but, at the 
same time, it is obvious that the volume of new 
orders is slackening. This was noticeable at the end 
of the second period, when the tonnages carried over 
were less than usual and the allocations-did not 
provide so heavy a tonnage of new orders from con- 
sumers anxious to cover as had been the case on 
previous occasions. The busiest section of the iron 
and steel trades at the moment is the sheet makers. 
Most of the sheet works are in full operation and 
have a large accumulation of orders on their 
Lately there has been a more uncertain tone in 
new business, but the shrinkage has not been serious. 
The re-rolling works are hard pressed to meet the 
demand for small bars and sections, but, fortunately, 
their supplies of billets have been well maintained 
and, in spite of the heavy demand, the supply has 
been sufficient to avoid any reduction in the output 
of finished material. In addition to large quantities 
of prime billets, which are taken up by the re-rolling 
works, defective billets, crops, and, in fact, any suit- 
able form of steel for re-rolling are quickly taken up. 
On the other hand, although good quantities of 
defective sheet bars are ayailable to consumers, the 
demand is restricted. The plate mills are not nearly 
so busy as they were a short time ago, and whilst 
there is plenty of work on the books of the plate 
rollers, there has been a decline in consumers’ future 
requirements, as indicated in their inquiries. In the 
South Wales market for iron and steel the general 
demand has become easier. The production of semi- 
finished materials, however, has been affected, but 
only to a small degree, and important quantities of 





billets and sheet bars manufactured in South Wales 


Unless otherwise specified home trade quotations are delivered f.o.t. 


are being sent to other districts. The lull in the . 
demand for heavy sections continues, but an active 
trade is passing in small sections and small steel 
bars. The tinplate market has been quiet for the 
past few weeks. 


North-East Coast and Yorkshire 


Although the current demand for iron and 
steel is quiet, the steel makers on the North-East 
Coast-are maintaining a high rate of production. 
To a large extent they are working up old orders, 
although the amount of new business coming forward 
is still substantial, even if it does not reach the ton- 
nages required earlier in the year. These conditions 
have enabled the steelworks to offer more reason- 
able delivery dates in most departments. The call 
for plates is considerable, but ‘the orders coming 
through have fallen off and show a tendency to 
decrease still further, but this is generally believed 
to be a temporary phase since it is estimated that 
very considerable quantities of plates will be needed 
by the shipyards, ship repairing yards, locomotive 
and wagon builders, and the tank makers. Lately 
these branches have been content with more 
moderate tonnages than was the case during the 
first quarter. of the year. Reduced requirements 
were noticeable during the transition period from 
Period II to Period III. The rush by consumers 
to cover against allocations was much less pro- 
nounced, but a fair volume of orders did come 
through, and the works are not badly situated so 
far as the work in hand is concerned. The demand 
for the smaller sizes of structural steel has been 
maintained and a considerable volume of business 
has been transacted, but the tonnage of fresh 
business shows a tendency to fall off. There is, 
however, a vigorous call for small steel bars, and the 
engineering industries, most of which are fully 
employed upon war work, are taking up fair quan- 
tities of the larger diameter bars. The position in 
the sheet industry is showirig symptoms of being 
affected by the prevailing slackening in the demand 
for steel. Until recently the volume of new orders 
coming forward was larger than the makers could 
comfortably tackle and extended delivery periods 
were quoted for new business. Lately the demand 
has shown signs of becoming quieter, although 
there does not seem to have been any general 
narrowing of the time required for delivery. 
Although conditions in the Yorkshire steel industry 
are quieter, compared with those ruling at the 
beginning of the year, the position has not greatly 
altered during the past month or two. There is a 
sustained demand for basic steel, even if the pressure 
is not so heavy as that to which the producers have 
become accustomed, whilst the demand for acid 
carbon steel keeps the plant engaged on the pro- 
duction of this deseription fully employed. The 
market for alloy steel, however, is rather uncertain , 
and whilst consumers are taking good quantities 
for general engineering uses, business in the more 
expensive and better classes of alloy steel is quiet, 


Iron and Steel Scrap 


Although in some districts the demand for 
iron and steel scrap has shown signs of becoming 
irregular, in the majority of the steel-producing 
areas the call has been well maintained. Permit 
labels have not been issued by the works quite so 
freely as of late, and in some cases consumers who 
have considerable supplies of the light and inferior 
descriptions, if not of the heavy sorts, have placed 
embargoes upon fresh deliveries. The result of these 
developments is that scrap merchants have experi- 
enced difficulty in disposing of the very considerable 
holdings many of them possess. The demand for 


ks. | good heavy mild steel scrap cut to furnace or foundry 


sizes has been maintdined, and as it is in short 
supply has been less affected by the position than 
other sorts. A rather quieter trade has passed in 
bundled steel scrap and hydraulically compressed 
steel shearings ; but, on the whole, the quantities 

ing into consumption have been sufficient to 
clear the rather large tonnages arising. Large 
quantities of mild steel turnings are also arising and 
sellers do not find it easy to dispose of their material. 
Mixed wrought iron and steel scrap for basic steel 
furnaces is in quiet demand ; a fair trade has passed 
in good heavy material, but the light description 
does not find a ready market. Compressed basic 
bundles are in rather poor request and stocks at 
producers’ yards tend to increase. Large quantities 
of light materials are also available and stocks of 
these also are accumulating. The quieter conditions 
ruling in the foundry trades have not affected the 
demand for cast iron scrap to the extent that might 
have been expected. Heavy and medium cast iron 
scrap are in good demand and supplies do not seem 
sufficient to meet consumers’ needs. Cast iron 





machinery scrap in cupola sizes is rather scarce. 
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Rail and Road 


Tue Iystirute oF TRANSPORT.—The opening 
meeting of the Silver Jubilee session of the Institute 
of Transport will be held on Tuesday, October 3rd, 
1944, at 5.30 p.m., in the lecture theatre of the 
Institution of Electrical Engineers, Savoy Place, 
London, W.C.2, when Mr. Robert Kelso will deliver 
his Presidential Address. 


ELECTRIFICATION IN PortuGAL.—It is reported 
that a Bill to initiate an eight-year plan for the 
electrification of Portuguese railways, the provision 
of power for all industries, and the supply of elec- 
tricity to all parts, is ready for issue. The scheme is 
expected to cost the Treasury £12,760,000. Exist- 
ing electricity undertakings will be invited to take 
part in the establishment of a grid. 

NEw ZEALAND’ Roap ConstRuction.—It is 
reported that the new tourist scenic highway in 
North Island, New Zealand, is virtually completed 
and reduces the road distance between Taumarunui 
and Lake Taupo to about one-half. Construction 
on the highway between Te-Anau and Milford 
Sound, which was practically finished before the 
war, has been held up because of the lack of man 
power. This scenic highway, when completed, is 
expected to be a popular tourist route. The tunnel 
on the route provides for two-way traffic, raised 
footways, and an 18ft. roadway. 


A Rat or Recorp Lenetu.—The Denver and 
Rio Grande Western Railroad has completed the 
continuous welding of 17,000ft. of track in a tunnel 
on its service. The rail, of 1121b. flat-bottom 
section, was delivered in 40ft. lengths to the east 
portal of the tunnel, where twenty-five rails at a 
time were welded into 1000ft. lengths. These were 
slid in position in the tunnel on sleepers laid across 
the original track still in place. Inside the tunnel 
each new rail was substituted for a corresponding 
length of old, and the 1000ft. lengths were then 
welded into two single units, for the track here is a 
single line. 

A Liyx-Up ror Rxopesia.—The Senate of the 
Union of South Africa is urging the adoption of a 
scheme which has been “ hanging fire’ for some 
time. This is the construction of a line from West 
Nicholson to Beit Bridge, the Rhodesian terminus 
of the line from Pretoria and Messina. The object 
would be to provide a direct rail route between the 
Union and Rhodesia. The S.A. Minister of Trans- 
port agreed that the South African Railways 
Administration would be glad to see closed the gap 
between Beit Bridge and West Nicholson, but he 
pointed out that South Africa could not interfere 
with the affairs of the Rhodesia. Railways. 


OnE GAUGE FoR AUSTRALIA.—A post-war plan 
for industry is envisaged in fresh steps which are 
being taken in Australia to bring about a unification 
of railway gauges throughout the continent. The 
plan involves the appointment of a number of 
qualified engineers to undertake the preliminary 
‘planning. The work of unification might take three 
to four years in Victoria, but longer in Queensland 
and Western Australia. But before the track 
alterations in Victoria could be started, two to three 
years might be needed to assemble and prepare 
material, and to build locomotives and rolling stock. 
The length of this period would be largely dependent 
on the extent to which planning had been com- 
pleted before authority was given to proceed with 
the scheme. 


New York Centrat 4-8-4 Locomotive.—For 
many years the New York Central system and its 
subsidiaries, the Cleveland, Cincinnati, Chicago and 
St. Louis, Michigan Central, and Boston and Albany 
lines have concentrated on the 4-6—4 type of express 
locomotive for their principal express. passenger 
services, of which several hundreds have been built. 
A large number of very powerful 4-8-2 locomotives 
are also in service on this system. The Railway 
Gazette says that it is a matter of great interest that 
the New York Central, in line with the practice of 
many other American railways at the present time, 
has ordered from the American Locomotive Com- 
pany its first locomotive to have the 4-8-4 wheel 
arrangement. It is described as being experimental, 
and is presumably for passenger service. 


THe Broap v. Narrow Gavce.—lIt is just a 
hundred years ago since the controversy about 
railway gauges was brought to a head by the transfer 
of the Bristol and Gloucester Railway to what has 
since become the L.M.S. Railway Company. 
Sundry shuffling of interests in 1843 left the G.W. 
Railway with both gauges in service in the area 
indicated, but before the end of 1844 complaints 
from the public led to the managements of the 
Bristol and Gloucester and the Birmingham and 


person making the tests has good knowledge and 


Memoranda 


from January Ist, 1845, and that parliamentary 
permission to amalgamate as the Bristol and 
Birmingham Railway would be sought. Thus the 
B. and G. favoured the narrow-gauge side, but, 
because of the 1843 agreement with the G.W. Rail- 
way, the broad-gauge metals remained until 1872. 


Miscellanea 


STEEL PrRopuctTIon In Canapa.—The Steel Com- 
pany of Canada, Ltd., of Hamilton, set up a new 
record for Canada in rolled steel plate output during 
March, when 26,889 tons were produced. The 
previous record made in July, 1943, was 21,305 tons. 


PETROL FROM O1L SEEDS.—It is stated in the 
report of the East African Agricultural Research 
Station in Tanganyika Territory that a method of 
producing petrol from oil seeds has been satis- 
factorily investigated and that the process has been 
patented. 


IRRIGATION IN CuHILE.—According to Foreign 
Commerce Weekly, Chile is giving serious considera- 
tion to plans for increasing the amount of irrigated 
land in the country. The Government has been 
asked for 350,000 pesos to construct a dam for the 
Diguillan and Nuble rivers, which will irrigate some 
40,000 hectares of farm land. Another project for 
which plans have been made is the damming of the 
Cautin River and Maule Lake, which will irrigate 
approximately 70,000 hectares. 


Saw For Currine ConcrRETE.—A small diamond 
saw designed for the preparation of thin sections of 
small pieces of rocks and concrete for petrographic 
studies has been built by, the California Highways 
and Public Works Department. The machine may 
also be used to saw large pieces of concrete slabs, 
cores, and cylinders. The sawing element. consists 
of a 20in. diameter, diamond-studded, 14-gauge 
steel disc mounted on a ball-bearing spindle, with a 
pulley on the other end belted to a } H.P. electric 
motor. The speed of the cutting edge is said to be 
2200ft. per minute. 

FUELS FROM SULPHATE LyEs.—Experiments 
have been going on for some time at the Ed pulp 
mills in South Sweden on the extraction of liquid 
fuels from sulphate lyes. The experiments are said 
to have turned out satisfactorily, and if State 
support can be obtained the company plans to build 
@ plant with an output of 925,000 litres of liquid 
products a year. The new products, mainly 
acetone, higher ketones, and alcohols, alipatic and 
aromatic hydrocarbons, as well as organic sulphur- 
ous compounds, are stated to have a very high 
value as fuel with a calorific value varying between 
6700 and 9700 kcal. In the first place they are 
intended to be used as motor fuels, but the products 
are suitable for the chemical industry as well. In 
comparison with other liquid fuels, however, the 
production costs are relatively high. 


DERBYSHIRE FLUORSPAR PRODUCERS’ Assoctra- 
TI0oN.—Following several delegate conferences with 
the Fluorspar Control of the Ministry of Supply, 
the Derbyshire Fluorspar Producers’ Association 
has enlarged its scope, and has become the national 
representative body of the fluorspar industry. The 
name has been changed to “ The British Fluorspar 
Producers’ Association,” and representatives have 
been added to the Executive Committee to cover all 
areas. The Executive Committee now comprises 
a representative from each of the following firms :— 
Clay Cross Company, Ltd.; Constables Quarries, 
Ltd.; Wm. Smith (Fluorspar), Ltd.; Ernest 
Hinchliffe, Ltd.; R.C. Conway; Blanchland 
Fluorspar Mines, Ltd.; Weardale Lead Co., Ltd.; 
Horace Taylor; James Wilkinson and Sons, Ltd. 
(Glebe Mine). | 


Cotour Tests 1n CorE ANALySsIS.—A paper 
presented by Mr. E. R. Philipp to the American 
Institute of Mining and Metallurgical ‘Engineers 
describes a method of detecting oil saturation in 
cores, provided the oil carries a colouring agent. 
The method is helpful in determining the interval 
in a well from which it may be possible to obtain 
production. Carbon tetrachloride has been found 
to be the most efficient solvent in extracting the 
oil colour, and has several advantages over other 
solvents. Colour testing is done on the residual 
oil content of the cores, and the percentage of 
residual fluids remaining in the cores is dependent 
upon the characteristics of the sand or lime itself 
and other outside influences. The colour indicates 
the relative amount of oil, if any, remaining in the 
core, and the greatest concentration will be in all 
likelihood: the point of deepest colour. If the 


. — 
sary core analysis can be eliminated. Correlation 
of colour tests with other pertinent data is often 
useful in determining the gas-oil and oil-wate, 
contacts in reservoirs, and it is also useful in deter. 
mining, within limits, whether or not a formation 
contains gas, oil, or water, or a combination of 
the three. 


I.E.E, WirEeLess Sectrion.—On the recommenda. 
tion of the Wireless Section Committee, the Counc) 
of the Institution of Electrical Engineers hag 
decided to change the name of the section to “ Radio 
Section ” and to modify Rule No. 1, which deals 
with the scope of the section, to read as follows ;— 
“The section shall include within its scope lj 
matters relating to the study, design, manufacture 
or operation of apparatus for communication by 
wave radiation, for high-frequency and electronic 
engineering, or for the electrical recording or elec. 
trical reproduction of sound.” 


THe Gantr Memorrat GoLtp MEDAL.—It js 
announced that Dr. Lillian M. Gilbreth and Dr, 
Frank B. Gilbreth (posthumously) have heen 
awarded the 1944 Henry Laurence Gantt Memoria] 
Gold Medal ‘in recognition of their pioneer work 
in management, their development of the principles 
and techniques of motion study, their application 
of those techniques in industry, agriculture, and 
the home, and their work in spreading that know. 
ledge through courses of training and classes at 
universities.” The Gantt Medal was established 
in 1929 through a fund raised by a group of Mr. 
Gantt’s friends to memorialise the achievements of 
a distinguished management engineer, industrial 
leader, and humanitarian. The Medal is adminis. 
tered by the Gantt Medal Board of Award, con- 
sisting of representatives of the American Society of 
Mechanical Engineers and the American Manage. 
ment Association. It is expected that the award 
will be made during the annual meeting of the 
American Society of Mechanical Engineers during 
the first week of December. 


Personal and Business 


Dr. E. K. Ripeat has been elected President of 
the Society of Chemical Industry. F 
Mr. F. C. VoKEs has been appointed Chief Engi- 
neer to the Birmingham, Tame, and Rea District 
Drainage Board. 

Dr. N. P. ALLEN has been appointed Superin- 
tendent of the Metallurgy Division of the National 
Physical Laboratory. 

Mr. Ricwarp B. Pitcuer, Registrar and Secretary 
of the Royal Institute of Chemistry, is retiring after 
fifty-two years’ service. 

Mr. Atan ATKrnson, M. Inst. C.E.,.M.1.W.E., 
has been’ appointed engineer and manager of the 
Manchester Waterworks Department. He will take 
up this appointment in March, 1945. 

WE regret to announce the deaths in June, 1944, 
through enemy action, of Mr. I. de Wynter and 
Mr. J. L. Roberts, sales engineers on the staff of 
British Insulated Cables, Ltd. 

Mr. J. F. Perry has been appointed a director of 
the Metropolitan-Vickers Export Company, Ltd., 
and Mr. F. J. E. Tearle has been appointed prin- 
cipal representative at the Trafford Park works of 
the parent company. 

Mr. W. Haynes, director and secretary of Ruston 
and Hornsby, Ltd., of Lincoln, has just resigned 
his secretaryship after fifty-two years’ service with 
the company, during which time he has acted as 
secretary for forty years. 

Tue SouTHERN Ratiway announces the follow- 
ing appointments to the chief civil engineer's 
department :—Mr. R. Restall, assistant divisional 
engineer, London west division, to be production 
assistant to maintenance engineer; Mr. L. 8. 
Furnivall, permanent way assistant, to be assistant 
divisional engineer, London west division; and 
Mr. L. G. B. Rock, acting assistant engineer 
(general), to be permanent way assistant to main- 
tenance engineer. 








Forthcoming Engagements 





Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the M of the week preceding 
the meetings. In all cases TIME and PLACE at which 
the meeting is to be held should be clearly stated, 








Institution of Electrical Engineers 
Saturday, July 22nd.—A visit to transport and electricity 








Gloucester railways reaching an understanding that 
the two lines would come under one management 





may be made quite satisfactorily, and any unneces- 


experience, the prediction of the type of production 





undertaking of the City and County of Newcastle 
upon-Tyne. 2.30 p.m. 





ones slo’ TO & 


aos 


ewaeoeera 3 


ee ee ee ee ee ee ee ee ee ee eh lel lh Ue hUrhlCU rl. he 





944 


—=, 


relation 
is Often 
il-water 
n deter. 
rmation 
tion of 


menda. 


Coungi) 


morial 
’ work 
iciples 
cation 
, and 
know- 
308 at 
lished 
if Mr. 
nts of 
istrial 
ninis- 
con- 
aty of 
nage. 
ward 
f the 
uring 


nt of 
ingi- 
trict 


erin- 
onal 


tary 
fter 


ake 


344, 
and 
f of 


r of 


rin- 
s of 


ton 
xed 
ith 


r’s 
nal 
on 


wnt 


er 
n- 


of 
re 
n, 


J 
















Jury 28, 1944 


THE ENGINEER 














A Seven-Day Journal 


City of London Plan 


Last Wednesday, July 26th, the Report of 
the Improvements and Town Planning Com- 
mittee was presented to the Court of Common 
Council of the City of London. The Committee 
emphasises that the drawings described in that 
report, containing, as they do, several alternative 

roposals, are of necessity preliminary and tenta- 
tive. It feels that the Court would not wish 
finally to commit itself to any plan until an 
opportunity has been given for public criticism 
and observations. Discussions with the Royal 
Fine Arts Commission are still in progress. The 
report consists of an Historical Foreword. and 
js then divided into five parts. The first part 
discusses the basis on which the plans are to be 
drawn up and comes to the conclusion that they 
should be related to practicability and realisa- 
tion, but not so restricted as to cover only the 
first few years of post-war recovery. The Com- 
mittee has had in mind plans covering a period 
of twenty to twenty-five years, which could be 
carried out ‘‘ at a cost not incommensurate with 
the benefits, direct and indirect, which should 
accrue.” Later parts of the report, to which 
we hope to refer in fuller detail in a future issue, 


|. tefer to the use of land and the height of build- 


ings, amenities, traffic, legislation, &c. The 
streets proposed for through traffic consist of a 
circular route about 80ft. wide, half to the 
north and half to the south.  Diagonals across 
the centre formed by existing main streets are 
to be connected to the ring route by junctions 
of gyratory pattern. Amongst the more archi- 
tectural proposals are several for improving 
views of St. Paul’s from the river, from Ludgate 
Hill, Cannon Street, Watling Street, &c. There 
is also a proposal for extending the Embank- 
ment further east. 


The L.M.S. Gretna Railway Accident 
Report 

Tue Ministry of War Transport has just 
issued the report on the inquiry made by Colonel 
A. C. Trench into the accident which occurred 
on the main line of the London Midland and 
Scottish Railway from Carlisle to’ the North 
between Floriston and Gretna Junction. It 
will be recalled that the 8.40 p.m. express 
passenger train from Euston to Glasgow (St. 
Enoch), running under clear signals at about 
55 m.p.h., was derailed, with the exception of 
the last two vehicles, the second coach being 
thrown across the up track, thus blocking both 
roads. Three passengers in the leading coach 
were killed and nine others suffered minor 
injuries. The train comprised twelve bogie 
coaches, of which five were twelve-wheeled 
sleeping cars, the remainder being eight-wheeled 
‘coaches, witha total weight of 423 tons. The train 
was drawn by engine “‘ No. 6225,” type 4-6-2, 
with a six-wheeled tender of the streamlined 
“Princess Coronation” type, weighing 164 
tons, and fitted with the steam brake, con- 
trolled by the vacuum, on the coupled and 
tender wheels. The line between Floriston and 
Gretna Junction is straight. Immediately 
north of the viaduct over the River Esk there 
are water troughs on both tracks, after which the 
line falls in a shallow cutting to a point under 
the Mossband skew bridge, carrying the main 
road over the railway. This bridge, a masonry 
arch, affords little headroom to the railway 
underneath, and for this reason any repair or 
reballasting of the tracks under the bridge has 
to be carried out in such a manner as to avoid 
raising the final level of the rails. The track in 
the vicinity is on a wet and greasy subsoil with 
& boggy foundation, and since the line was 
rerailed in 1930 the clay has been working up 
through. the ballast and maintenance has 
needed constant attention. In the opinion of 
Colonel Trench, the accident is to be attributed 
to the unsatisfactory nature of the subsoil 
below the permanent way, which had been 
undergoing extensive ‘maintenance work on the 
previous day—Sunday—and to the, failure to 
impose a temporary speed restriction after this 
work. In the present traffic conditions exten- 
sive works at this particular point would not 


be practicable, but there appears to be every 
prospect of a new road bridge being constructed 
after the war on a somewhat different road 
alignment. Colonel Trench suggests that the 
company should investigate this scheme more 
closely and, failing a new bridge, it should con- 
sider some more permanent remedy for the local 
difficulties. No remedy could, however, be as 
satisfactory, he says, as the elimination of the 
headroom limit and the concomitant possibility 
of raising the track through this soft dip. 


Union of French Civil Engineers and 
Technicians 


Union of French Civil Engineers and Tech- 
nicians, which took place on Thursday last week, 
July 20th, at the Institution of Mechanical 
Engineers, Lieut.-Colonel Antoine, the President 
of the Union, gave a full report of the organisa- 
tion following the. congress at Algiers. He 
emphasised the urgent necessity of drawing up 
a plan for the reconstruction of France and the 
development of the French Empire. He sug- 
gested a five-year plan for France and a ten- 
year plan for the French Empire. Such plans, 
he said, would require efficient ministerial and 
administrative staffs and should provide advice 
and information for future French Govern- 
ments, when formed. What the Union would 
like to see in the new France would be a 
national economic council composed of the 
appropriate Ministers, including the Finance 
Minister. Finance, Colonel Antoine pointed 
out, should be the servant of such plans and 
not their master. In the course of his address 
Colonel Antoine stressed more particularly the 
international side of the present -technical 
problem, and made reference to the proposals 
put before the Council of the Union for creating 
an International Federation of Engineers. He 
expressed his warm thanks to the sponsors of 
this scheme, who, at a preliminary meeting— 
see our Journal note of June 23rd—had decided, 
if and when suitable, to set up the headquarters 
of this international engineering and scientific 
organisation in Paris, when the first meeting 
concerning the important problems of French 
and international construction could be held. 
In conclusion, Colonel Antoine expressed the 
hope that this organisation, which, he pointed 
out, while Europe was not entirely freed, could 
only have a temporary activity, would be able 
at a later date to undertake research of a pre- 
liminary character, so that when the time was 
ripe concrete plans could be quickly laid. 


I.C.I. University Research Fellowships 


THE directors of Imperial Chemical Industries, 
Ltd., have offered to provide at nine universities 
in Great Britain fellowships to be held by senior 
workers in certain sciences. The scheme, it is 
announced, will be in operation for an initial 
period of seven years. The average value of 
these fellowships will be £600 per annum, 
although the universities will have the power to 
determine the emolument for each particular 
appointment. The directors of the 1.C.I. have 
described on broad lines the subjects for which 
fellowships are to be held, and the administra- 
tion of the scheme will rest wholly with the 
universities, which will select and appoint the 
fellows, subject only to such conditions as to 
duties and tenures the universities themselves 
impose. The purpose of the directors in insti- 
tuting this scheme is to strengthen the general 
provision in the British universities for teaching 
and research. In a letter to the Chancellors of 
the universities, Lord McGowan ‘expresses the 
view of the directors that &cademic and indus- 
trial research are interdependent and comple- 
mentary, and that substantial advances in 
industry cannot be looked for without corre- 
sponding advances in academic science. It is 
believed that a rational policy of this character, 
such as is embodied in the scheme, together with 
a wise selection of men, both as regards capa- 
bilities and tenure of office, will lead to the 
emergence of a body of men capable of taking 








AT a meeting of the London Section of the |: 


high academic or industrial positions, thereby 
advancing both academic and _ industrial 
research. The universities to which this offer 
has been made comprise the larger metropolitan 
universities and those which have a close 
geographical relation to the main centres of the 
L.C.I. company’s production. Twelve fellow- 
ships have been offered to the universities of 
Oxford, Cambridge, and London, eight each to 
the universities of Glasgow, Edinburgh, Man- 
chester, Birmingham, and Liverpool, and four 
to the university of Durham—eighty in all. 


The Future of Canals 


In a speech made in the House of Commons 
last week, Mr. Noel Baker, Parliamentary 
Secretary to the Ministry of War ort, 
replying to a question, said that the Govern- 
ment was closely examining the future organisa- 
tion-and development of the canals and other 
inland: waterways of the country. The Govern- 
ment desired that means should be found for 
making the maximum economic use of inland 
waterways, and that they should have their 
proper place in the general system of inland 
transport. To this end the Government had 
taken the opportunity afforded by its wartime 
control to draw on the knowledge and experience 
available in the industry, and had consulted 
representatives of the canal undertakings and 
of canal carriers about the technical and other 
problems which must be considered in shaping 
future policy. Where necessary, it had also 
consulted, and would continue to consult, the 
planning authorities concerned. The Govern- 
ment was at present giving special attention to 
certain engineering projects for the improve- 
ment of waterways from the seaports to the 
Midlands. The Minister of War Transport was, 
Mr. Noel Baker said, confident that everyone 
concerned would recognise the importance of 
co-operating in these inquiries, and would give 
him the fullest help. He would be very happy 
to receive any views on the future of inland 
water transport which traders and manufac- 
turers might care to lay before him. But these 
inquiries did not prejudge the Government’s 
decisions on transport policy in general, and did 
not imply any commitment of the Govern- 
ment’s financial expenditure. 


Powell Duffryn, Ltd. 


At the annual general meeting of Powell 
Duffryn, Ltd., which was held in London on 
Wednesday, July 19th, Mr. Edmund Hann, the 
chairman, presided. In his statement he made 
reference to the importance of research in the 
coal-mining industry. Much had been achieved, 
he said, by the British Coal Utilisation Research 
Association, which the company had whole- 
heartedly supported. In recent years that 
organisation had carried out important work 
in many directions, and it had in preparation 
@ programme of comprehensive research into 
the production of hydro-carbons from coal, a 
field that had great possibilities. In addition, 
the Powell Duffryn company had its own 
research organisation, with a highly qualified 
staff, which had been engaged for some years 
mainly on subjects which were of particular 
interest to the company... By enlisting the aid 
of science in the service of the coal industry the 
company had already obtained valuable benefits 
from the research and experimental work which 
had been carried out in past years. In accord- 
ance with the provisions of the Powell Duffryn 

tion scheme, Lord Brassey. , of 
Abethorpe, Lieut.-Colonel C. H. C. Guest, Mr. 
Norman E. Holden, Mr. Griffith Llewellyn, and 
Sir Francis K. McClean, directors of the Powell 
Duffryn Steam Coal Company, Ltd., which was 
now in voluntary liquidation, had also been 
appointed to the board. Lord Hyndley, who, 
‘we may recall, relinquished his appointment as 
Controller-General of the Ministry of Fuel and 
Power on-: December 31st, 1943, has also been 
appointed to the board. The directors retiring 
from office by rotation, Mr. J. H. Jolly and Sir 
Evan Williams, Bart., were also re-elected. 
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Historic Researches 


No. III—FRICTION :—ReEyYNotps’ ANALYSIS 
(Continued from page 42, July 21st) 


Osborne Reynolds (1842-1912) was born at 
Belfast and received his early education at 
Dedham Grammar School, Essex, of which his 
father, the Rev. Osborne Reynolds, was the 
head. At the age of nineteen he began a short 
apprenticeship in mechanical engineering at the 
works of Mr. Edward Hayes, Stony Stratford. 
Thereafter he studied at Queens’ College, Cam- 
bridge, and in 1867 graduated as Seventh 
Wrangler, thereby closely emulating his father, 
who in 1837 had graduated as Fourth Wrangler. 
After leaving Cambridge, Reynolds entered the 
London office of Messrs. Lawson and Mansergh, 
but his engagement with that firm lasted only a 
short time, for in 1868 he was appointed to the 
Chair of Engineering at Owens College, Man- 
chester—now Manchester University. He 
occupied that post for nearly forty years, until 
1905, when he retired following a breakdown in 
his health. He died at Watchet, Somerset, on 
February 2Ist, 1912. Reynolds’ scientific 
interests covered a remarkably wide range. 
Although mathematical in his outlook on 
physical subjects, he possessed high experi- 
mental ability, and frequently resorted to 
experiment to confirm his theories or—as in the 
instance of his Theory of Lubrication—to obtain 
numerical data required for the evaluation of his 
formule. Some of his experimental methods 


displayed great originality, as, for instance, the 
use of coloured. liquid filaments to reveal the 
internal motion of flowing fluids, a technique 
subsequently developed by Professor Hele 
Shaw. Apart from his theory of lubrication, 
which will always be regarded as a masterpiece 
of mathematical analysis, his outstanding con- 
tributions to scientific knowledge were his 
investigation of the streamline and turbulent 
flow of iiquids and of the mechanical equivalent 
of heat by means of hydraulic brake dynamo- 
meters. His scientifie studies were, however, 
by no means confined to subjects of purely 
engineering interest. During his earlier years 
his attention was drawn strongly towards 
certain astronomical and meteorclogical sub- 
jects, such as cometary phenomena, the solar 
corona, thunderstorms and the formation of 
hailstones, raindrops, and snowflakes. In his 
later years he returned to non-engineering 
subjects. His paper on ‘‘ The Sub-Mechanics 
of the Universe,’’ presented before the Royal 
Society in 1903, in which he sought to find a 
way out of the entanglements of the belief in the 
existence of the ether, was perhaps the most 
remarkable, although hardly the most useful, 
of his physical studies. As a practical engineer, 
Reynolds was not prolific in inventions. His 
outstanding achievement in that field was his 
invention of the turbine pump in 1875. 





oy! a letter published in THE ENGINEER 
dated February 29th, 1884, a correspond- 
ent asserted that so far as any practical 
purpose was served, the researches described 
in Tower’s first report might just as well never 
have been undertaken. To some minds, he 
said, the fact that the friction between dry 
surfaces was not the same thing as the fric- 
tion between oiled surfaces might prove 
valuable, but to the great body of engineers 
the statement was simply useless. That the 
frictional coefficient varied with the speed 
was a matter of no importance, because the 
fact could not usefully be applied. Nothing 
was gained by the discovery that the use of an 
oil bath diminished friction enormously, 
because in practice oil baths could not be 
used: So-called scientific research, he con- 
cluded, was rapidly becoming nothing but a 
method by which considerable incomes might 
be earned in finding out things of no earthly 
use to any mortal. Other engineers of that 
time doubtlessly held similar views. 

Those who expect immediate practical 
results from scientific research are likely 
to be frequently disappointed. The process 
of assimilating and interpreting the facts and 
figures collected requires time, and when it is 
completed a further period is generally 
necessary for the initiation and development 
of practical applications. A personal factor 
has also to be taken into consideration. The 
physicist-observer who gathers the data is 
rarely the same person as the mathematician 
who performs the interpretation, and still 
more rarely is either identical with the engi- 
neer who gives practical application to the 
results. 

Tower, although trained as an engineer, 
was essentially a physicist-observer, so far 
at least as his friction experiments were con- 
cerned. Twice during his investigations he 
went beyond the field of collecting and record- 
ing facts and figures, and sought to interpret 
them. On both occasions he went astray. 
He misinterpreted the fact that on the 
reversal of the direction of rotation of the 
axle in the oil bath experiments the friction 


which it assumed after some minutes of 
running. He became involved in further mis- 
interpretation as a result of his firm belief 
that the general effect of wear was to make 
the brass fit the journal with increased perfec- 
tion. Fortunately his erroneous views on 
these subjects did not invalidate his results 
or lead him to pursue his investigations in 
profitless directions. 

Tower found his interpreter in Osborne 
Reynolds, Professor of Engineering at Owens 
College, Manchester. Reynolds’ analysis of 
Tower’s experimental results was presented in 


the data appropriate to Tower's experiments 
the formule yielded numerical values jy 
almost exact accord with the experimentg] 
values given in Tower’s reports. 

Rarely, if ever, has theory been harnesseq 
to experiment so completely, so exactly, anq 
so quickly. Reynolds’ masterly analysis was 
published little more than a year after the 
presentation of Tower’s second report. The 
history of its production is interesting ang 
instructive. In 1883 Reynolds described to 
the Royal Society his experiments on the 
behaviour of fluids flowing in very smal] 
channels, the celebrated experiments which 
by the use of an injected filament of coloured 
liquid, led him to the discovery of the exist. 
ence of a critical velocity at which the flow 
changed from streamline to turbulent, and 
the resistance from direct proportionality to 
proportionality to the square of the velocity, 
With the publication of Tower’s first report he 
realised that the film of oil which the experi. 
ments showed to exist between the brass and 
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a lengthy paper “‘ On the Theory of Lubrica- 
tion and Its Application to Mr. Beauchamp 
Tower’s Experiments, including an Experi- 
mental Determination of the Viscosity of 
Olive Oil,’’ published in the “‘ Philosophical 
Transactions,” of the Royal Society, Part I, 
1886. It was a very remarkable document. 
It presented a complete mathematical study 
of the hydrodynamical action taking place 
in a lubricated journal bearing. - The formule 
arrived at predicted the manner in which the 
resistance should vary with the load and the 
velocity, the pressure which should exist in 
the oil film between the brass and the bearing, 
and the variation of that pressure from point 





was at first considerably higher than the value 


to point of the surfaces. On the insertion of 


the journal represented an example of the 
flow of a fluid through a small passage. That 
passage, he assumed, existed by virtue of the 
fact that the radius of the brass was slightly 
greater than the radius of the journal, or that 
if originally identical it became greater with 
wear. Tower, he held, was wrong in 
believing that wear increased the perfection 
of the fit. On this basis he proceeded to apply 
hydrodynamic theory to the action taking 
place in a lubricated bearing. He arrived at 
certain general formule which appeared to 
explain the existence of an oil film between 
the brass and the bearing and the variation 
of the pressure within the film. At the 
Montreal meeting of the British Association 
in 1884 he laid the results of his studies before 
Section A. At that date, however, he was 
unable to pass from the general to the par- 
ticular stage because of certain mathematical 
difficulties, and because, as yet, he had insuff- 
cient experimental data to enable him to 
check his calculated values. The publica- 
tion of Tower’s second report supplied him 
with the required data, and, overcoming the 





mathematical difficulties by a process of 
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approximate integration, he was able to 
complete his task. 

Characteristically, Reynolds found chief 
pleasure in his achievement less in the success 
with which he had placed the theory of lubri- 
cated friction on a sound basis than in the fact 
that the agreement between the calculated 
and experimental results provided con- 
vincing evidence of the validity of hydro- 
dynamical theory as applied to viscous fluids. 
Characteristically, too, Reynolds, having 
completed his analysis, never found occasion 
subsequently to extend or amend it. All he 
had to say on the subject was said in the 
single Royal Society paper of 1886. In his 
later writings we find only one further 
reference to it. A small incident involving a 
soldering iron led him suddenly to ask him- 
self, What is the cause of the slipperiness of 
ice? Almost simultaneously he found the 
answer. Under the weight of a skater the 
ice beneath the skate blade melted and the 
water which was formed provided complete 
lubrication between the ice and the skate. 
From Lord Kelvin’s determination of the 
lowering of the melting point of ice under 
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pressure he calculated that at or below a 
temperature of 22 deg. Fah. ice should cease 
to be slippery in the case of a skater of average 
weight. He waited in vain for a number of 
years to test his theory during a severe frost. 
Confirmation of its truth was eventually 
found in a casual statement by Dr. Nansen 
in his book on Greenland that at the low 
temperatures there encountered the ice com- 
pletely lost its slipperiness. In a paper ‘On 
the Slipperiness of Ice,’’ which he read before 
the Manchester Literary and Philosophical 
Society in 1899, Reynolds described this side 
issue of his theoretical investigations into the 
friction of lubricated bearings. Up to that 
date few people or none had considered the 
possibility that water could act as a lubricant. 
Reynolds’ theory of the action of lubri- 
cated journal bearings was based on the 
assumption that a definite small difference 
existed between the radii of the brass and the 
journal. His theory and Tower’s recorded 
results were sufficient to enable him to calcu- 
late what this difference must have been in 
Tower’s bearings. He found that at about 
70 deg. Fah. the radius of one of Tower’s 
brasses must have been 0-00077in. greater 
than that of the journal, while in another 
brass the excess must have been 0-00084in. 
The existence of any positive difference 
between the radii implies that at one point H 
—“‘the point of nearest approach ’’—the 
surfaces of the brass and journal must be 
closer together than at any other point. 
Hence, assuming that there is an oil film 
between the brass and the journal, the passage 
for the flow of oil between the two surfaces 
will be convergent from the “ on” side up to 
the point of nearest approach and divergent 
from that point to the “off” side. In the 
two extreme attitudes of the brass relatively 
to the bearing, the point of nearest approach 
will be at A or B, in which case the passage 





will be wholly convergent or wholly divergent 
respectively. The “ attitude” of the brass 
may be considered to be defined by the 
position of its centre I relatively to the centre 
J of the journal. The external load on the 
brass is supposed to act along the line LJ 
passing through the centre of the journal. 

According to Reynolds, if there is no load 
on the brass and the journal is not rotating, 
the brass will be symmetrically disposed 
relatively to the journal. The surfaces will be 
in contact at O and solid friction will exist 
between them at this point. After motion of 
the journal has started, oil will be drawn up 
between them from the oil bath and they will 
gradually separate. As the speed increases 
the thickness of the oil film at O grows 
towards a limiting value equal—in the 
assumed unloaded condition—to the differ- 
ence between the radii of the brass and the 
bearing. The bearing is now in the fully 
lubricated condition. Further increase of 
speed does not affect the thickness of the oil 
film. Since the surfaces are nowhere in con- 
tact, solid friction does not exist between 
them. The resistance to rotation experienced 
by the journal arises from the viscosity of the 
oil. The boundaries of the oil film cling to 
the two surfaces and intermediately the film 
is subjected to a shearing action. The vis- 
cosity of the oil is a measure of the resistance 
of the oil to this shearing action. 

In this unloaded fully lubricated condition 
the point of nearest approach remains at O 
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at all speeds. If now a small load is applied 
to the brass the point of nearest approach H 
will move away from O towards the off side 
of the bearing. As the load increases H 
moves farther away from O until it reaches 
a position just short of A. This forward 
movement of H reaches its limit while the 
load on the brass is still quite small. Further 
increase of the load now causes H to move 
back towards O. The increasing load and 
the change in the attitude of the brass which 
accompanies it affect the thickness of the oil 
film at the point of nearest approach. When 
the load rises to such a value that H has 
receded until it is 40 deg. to the off side of O 
the thickness of the film at H is half the 
difference between the radii of the brass and 
the journal. This setting marks a critical 
point. When it is reached the pressure 
within the oil film is positive at all points 
between A and B. If the load is still further 
increased, the recession of H continues and 
the pressure in the oil film at the off side A 
becomes negative, or sub-atmospheric. The 
ability of the oil film to sustain negative 
pressure is small. Hence at the critical 
setting the oil film is on the point of rupturing. 
If it ruptures, the bearing will cease to be 
completely lubricated and will be approaching 
the point of seizure. % 

Reynolds’ analysis of Tower’s results 
showed that all the experiments had been 
conducted within the phase marked by the 
retreat of H towards O and falling short of 
the development of negative pressure at the 
off side. 

The fact that the point of nearest approach 
of a loaded brass lies towards the off side of 


the bearing at once accounts for Tower's 
discovery of the effect produced by reversing 
the direction of rotation of the journal. 
While the running is in one direction the brass 
becomes worn to the’ journal only on the 
off side for that direction. On reversal the 
new off side is virtually equivalent to a new 
brass and until the brass again becomes worn 
to the journal the friction will be excessive. 
At an early stage in the development of his 
analysis, Reynolds encountered a check. His 
equations implied that the resistance to 
rotation experienced by the journal should 
vary directly in proportion with the velocity. 
Tower's results implied a slower rate of 
increase—actually in proportion, very nearly, 
to the square root of the velocity. Reynolds, 
realised that the discrepancy could be 
accounted for by a temperature effect which 
would result in a reduction in the viscosity of 
the oil. Tower, however, had been careful 
to make all his experiments with the tempera- 
ture of the journal held constant at 90 deg. 
Fah. . Hence at first sight it did not appear 
probable that the discrepancy could be 
explained in the supposed manner. Reynolds, 
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however, argued that as all the work spent 
on overcoming the resistance to rotation of 
the journal was expended within the oil film, 
the heat so generated would give the film 
some excess of temperature. It seemed 
probable that there might be a difference of 
several degrees between the temperatures of 
the oil bath and the film, and that that differ- 
ence might have escaped the thermometers 
used by Tower to measure the temperature of 
the journal. Reynolds accordingly undertook 
an investigation of the viscosity of olive oil, 
and eventually deduced an empirical formula 
expressing the variation of the viscosity of a 
lubricant with the speed and the load. Taking 
this variation into account, he found that 
there was complete accord between the 
experimental and theoretical results. How 
complete was that accord may be judged from 
the accompanying curve showing the calcu- 
lated pressure in the oil film at various points 
round the bearing. Tower’s experimental 
results, indicated by crosses, will be seen to 
fall almost exactly on the curve. The 
diagram also serves to bring out the import- 
ant fact that the maximum oil pressure does 
not occur at the point of nearest approach, 
but at a point P,, much nearer to O than H. 

This brief summary of Reynolds’ theory 
does inadequate justice to it. It is, however, 
sufficient to indicate some of its main features. 
At first sight its most remarkable feature is 
the fact that it postulates the possibility of 
the flow of a fluid from a point at atmospheric 
pressure to a point at which the pressure may 
be several hundreds of pounds to the square 
inch. Sixty years ago this postulate seemed 
to many people to be in complete contradic- 
tion to accepted principles. The truth of the 
matter is, however, that the familiar laws of 
ordinary hydraulic flow relate to “ perfect ” 
fluids ; that is to say, to fluids supposed to 
be completely devoid of viscosity. The flow 
of oil in the film of a fully lubricated bearing 
is, on the other hand, essentially governed 
by the viscosity of the lubricant. We may 
not be able readily to perceive why the fact 
that the oil possesses viscosity should com- 





‘pletely reverse the law governing ordinary 
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hydraulic flow. We must, however, accept 
the truth of the proposition. We may 
possibly feel a little disinclined to accept its 
truth on the basis that it is in accord with 
hydrodynamic theory as applied to a viscous 
fluid. We cannot, however, escape the 
implications of the fact that the cork popped 
out of the oil hole in Tower’s experiments. 

A very important practical feature of 
Reynolds’ theory is the fact which emerges 
from it that if a bearing is to enjoy the 
benefits of full lubrication over a range of 
speeds and loads, the brass must be suffi- 
ciently free to alter its attitude to the journal 
in the required manner when the speed and 
load change. This freedom, by good fortune 
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rather than by deliberate design, was present 
in Tower's experimental apparatus. To make 
’ “provision for it in a practical working bearing 
was, however, another matter. Further, 
Tower's oil bath was not a practicable means 
of applying the lubricant to an actual bearing. 

Following Tower and Reynolds many 
investigators—Somerfeld, Goodman, Stan- 
ton, Kingsbury, and Michell, to name only a 
few—restudied the subject experimentally 
and theoretically. In general, the result of 
the vast amount of work done upon it was 
the confirmation of Tower’s findings, and the 
rounding off of Reynolds’ theory. The prac- 
tical application of the new knowledge, how- 
ever, was slow in developing. To A. G. M. 
Michell, of Melbourne, and Professor A. 
Kingsbury, of America, belongs jointly the 
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credit for first putting the experimental and 
theoretical results to practical use. During 
the early years of this century Michell and 
Kingsbury simultaneously and independ- 
ently studied the application of Reynolds’ 
theory to thrust or collar bearings. The 
invention of the “tilting pad” bearing 
quickly followed. Both inventors realised 
that while it was not mechanically possible to 
establish a single self-adjusting tapered film 
of oil between a collar on a shaft and its 
abutment, it was possible to divide the 
annular area into a number of sections and 
provide each with its own tapered film. 

In the tilting pad thrust bearing one of the 
elements—the shaft collar or the abutment— 
has a plane face, while the other is provided 
with a ring of metal pads substantially square 
in elevation and held loosely against the face | 
of the element. “The essential feature of the 
pads is the provision on their underside of 


some means, such as a step or a rounded 
support, whereon they may rock against the 
face of the collar or abutment and thereby 
in a self-ac manner set their working 
faces to the plane of the other element at an 
inclination determined by the speed of the 
shaft, the load on the bearing, and the vis- 
cosity of the lubricant. The pivoting point 
lies somewhat to the “ off ” side of the centre 
of figure of the pad. 

In the case of marine turbines in which 
reversal of the direction of rotation of the 
shaft has to be,provided for, the excentricity 
of the tilting axis would result in the pads, 
acting efficiently only in one direction of 
rotation. In the other they would act sub- 
stantially as oil scrapers. This difficulty is 
overcome in common practice by arranging 
the tilting axis centrally at the cost of some 
loss of efficiency. In a recent development, 
the Swedish ‘‘ Nomy ” pad bearing, the diffi- 
culty is surmounted by providing two tilting 
axes for each pad. The pads are in loose 
engagement with a ring fixed to and rotating 
with the shaft. The recesses in the face of 
this ring are wider than the width of the pads 
and are formed with two ridges about one or 
the other of which the pads tilt according to 
the direction of rotation of the shaft. 

The principle of the tilting pad—with 
either one or two tilting axes—is equally 
applicable to journal bearings. The practical 
employment of such bearings is, however, 
less extensive than that of the tilting pad 
thrust bearing, which from its inception has 
found wide use in marine turbine plant. 
Tower’s experiments, Reynolds’ analysis, 
and the development of the tilting pad bear- 
ing have carried us far away m the 
crude ideas concerning friction embodied in 
Coulomb’s laws. Nevertheless, it would be 
bold to assert that to-day we know much 
more about the fundamental nature of friction 
than did our grandfathers. Intensive study 
of the subject has largely served only to 
reveal its complexity. 

Friction to-day is regarded almost as much 
as a chemical as a mechanical phenomenon. 
Research has shown that “solid” or “ dry ” 
friction is never encountered in practice and 
that to obtain it resort must be made to 
refined laboratory technique. Unless the 
surfaces are chemically clean some lubri- 
cating substance—oily, aqueous, or even 
vaporous—will be present between them and 
will intervene to prevent the realisation of 
fully ‘dry ” friction. All manifestations of 
friction in practice are therefore considered 
to be manifestations of lubricated friction. 
They are not, however, all of the fully lubri- 
cated type studied by Tower and Reynolds. 
Full lubrication represents one extreme con- 
dition. The other extreme is represented by 
boundary lubrication. Under boundary 
lubrication conditions the two metallic 
surfaces are chemically modified by the 





and the two adsorbed layers are separated by 
a film of the lubricant which may be as thin 
as one molecular diameter or corresponding 
dimension. 

Boundary lubrication, if the film js 
unbroken, inhibits the approach of the un. 
modified metallic molecules of the two 
surfaces to within the distance at which they 
come within the effective attractive range of 
each other. W. B. Hardy, in 1929, showed 
experimentally that if the metallic molecules 
came within that range they would almost 
instantaneously weld themselves together. 
The breaking down of these welded bridges 
is the modern conception of the fundamental 
nature of dry friction. Under boundary 
lubrication conditions the insulating film may 
be broken down locally, permitting true metal. 
to-metal contact until fresh lubricant moves 
in to repair the puncture. Boundary lubri- 
cation thus marks the limit at which seizure 
and scoring just fail to take place. 

Striking evidence in support of these views 
was provided in 1936 by Dr. F. P. Bowden 
and others working at Cambridge. The 
surface temperature generated when two 
different metals were rubbed together was 
measured by employing the metals as the 
two elements of a thermo-couple. It was 
found that the temperature generated 
increased with the load on the specimens and 
the velocity of rubbing. At all loads a 
velocity existed beyond which no further rise 
of temperature was indicated. This limiting 
temperature was found to be identical with 
the melting point of one of the specimens— 
that possessing the lowest melting point. In 
some experiments surface temperatures of 
over 1000 deg. Cent. were recorded. High 
temperatures were recorded even when the 
surfaces were lubricated or flooded with 
water, a fact implying that the most perfectly 
prepared surfaces consist of a series of high 
and low points which give local metal-to- 
metal contact. 

Accepting these modern views, we can 
readily understand the fundamental physical 
difference between the friction of lubricated 
surfaces as studied by Tower and the friction 
of dry or nominally dry surfaces. The one is 
wholly determined by the viscosity of the 
lubricant. The other is wholly or in part 
determined by the capacity of the metals 
constituting the two surfaces to seize together 
and the resistance of the welded bridges to 
rupture by shearing. 

Does that explain all there is to know 
about friction? We cannot believe that it 
does. It may be satisfactory and satisfying 
as regards friction between metallic surfaces, 
but obviously it leaves something to be 
explained about the friction between non- 
metallic surfaces, such, for example, as wood 
on wood. Perhaps even yet we have not 
exhausted all the different physical meanings 
which we ought to attach to the simple word 





adsorption of molecules from the lubricant 


“ friction.” 
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II. HistoricAL RESEARCH (continued) 


(13) The Locomotive Crisis —As was men- 
tioned earlier, until the end of the second 
period, 3.¢., to 1905, the relative efficiency 
of locomotive engines did not exceed 0-6. 
This means that the ratio between their 
thermal efficiencies and that of the Carnot 





engine was about 60 per cent. If we take 





the Zeuner cycle as a criterion, this figure 


Locomotives 


- By Dr. G. V. LOMONOSSOFF and Captain G. LOMONOSSOFF, R.E.M.E. 
No. 1V—(Continued from page 46, July 21st) ’ 


approaches 90 per cent. ‘Therefore in 
about 1906 it became more or less clear 
that all possibilities of increasing value 7, 
in the relation :— 

Y=7%1 % Yo - (51) 
had been exhausted. On the other hand, 
efficiency », due to power absorption by 
auxiliaries was at that time about 0-98, 
mechanical efficiency 7 about 0-95, and the 
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boiler efficiency about 0-7. It was also clear 
that by heating the feed water the efficiency 
could be increased to 0-78. But that was all. 
(onsequently, in order to increase consider- 
ably the overall efficiency Y it was necessary 
to increase 


(4) 


This could be done either by an increase of 
the initial temperature T, or by the decrease 
of. the final temperature T,. The former 
could also be realised in two ways—first, by 
an increase of the boiler pressure and degree 





The aim of Russian designers, however, was 
not to increase the efficiency, but to create a 
locomotive losing no water for districts 
where water was bad. 

During the same year the Prussian State 
Railways ordered from the above-mentioned 
German-Swiss company, which was headed 
by R. Diesel, Close, and Sulzer, a 4-4-4 diesel 
locomotive. It was delivered in March, 1913, 
and after two breakdowns was found un- 
suitable. 

As to the Ramsay electro-turbo-locomo- 
tives, with full condensation, the first of 
these was built by the North British Loco- 





case, a8 far as the authors know, neither of 
these locomotives ever found a purchaser. 
They have, nevertheless, a great historical 
interest. 

The history of the first, known as the 
* Reid Ramsay ” locomotive, is somewhat 
obscure. This locomotive was first mentioned 
by Mr. H. Reid (later Sir Hugh Reid) in his 
Presidential Address read before the Glasgow 
University Engineering Society in October, 
1909. Then in July, 1910, it was briefly 
described in Toe Encinerr.” At that time 
it made a journey on Caledonian and North , 
British railways with a saloon car. 

















Fic. 18—REID- RAMSAY ELECTRO - TURBO - LOCOMOTIVE 


of superheating, and, secondly, by the use of 
diesel engines. In order to increase Y, con- 
siderably, the first method necessitates an 
increase of the boiler not to 300 Ib. or 500 Ib: 
per square inch, but, say, to 1000 lb. or even 
to 1500 lb. per square inch.*® The easiest 
and most promising way is, of course, to 
decrease T,, i.e., to use condensing locomo- 
tives. But, as we have seen in Section (3), 
good results can be expected only with a high 
vacuum, say, about 27in. of mercury. 

Thus all three possibilities of increasing the 
ideal efficiency require the substitution 
of entirely new designs in place of the 
Stephensonian locomotive. Naturally, rail- 
way engineers in all countries have tried to 
find the best solution of this problem. The 
crisis has been complicated by a fourth 
possibility — general electrification. The 
authors have always thought that this last 
solution is practicable only for suburban 
traffic or for countries having great resources 
of water power. 

The crisis did not arise suddenly. In 1906 
one or two people thought that the reign of 
the Stephensonian locomotive was coming 
to an end, and in 1925 this view became 
rather prevalent, although not among railway- 
men. Nevertheless, no decision regarding 
what form of rail traction is to succeed the 
Stephensonian locomotive has yet been 
reached, and the Stephensonian locomotive is 
still very much with us. At the present time 
we have simultaneously Stephensonian loco- 
motives, electro-motives, condensing loco- 
motives, and diesel locomotives. 

The year 1906 can be regarded as a 
beginning of the crisis, because in that year a 
special German-Swiss company for construc- 
ting diesel locomotives was created, and 
the first attempts were made in Scotland to 
build Ramsay condensing locomotives. At 
the end of the same year the first discussions 
about diesel locomotives began in Russia. 





motive Company in 1910, and the second by 
the Ramsay Condensing Locomotive Com- 
pany, in co-operation with Messrs. Armstrong, 
Whitworth and Co., in 1920: 

(14) The Ramsay Turbo-Electro. Locomo- 
tives.—The main peculiarity of both Ramsay 
locomotives with full condensation was the 
application of the reaction turbine with an 
electric transmission between it and the 
driving wheels. Theoretically, this was a wise 
decision. As a matter of fact, an economical 
utilisation of the lowest possible tempera- 
ture T, in the condenser necessitates, as was 
shown in Section (3), the realisation of very 




















A general view of this locomotive is given 
in Fig. 18. It had a rigid frame carried on 
two four-axle bogies. Two axles of each 
bogie were driven by electro-motors, and the 
two others formed a rotating sub-bogie. One 
of the main bogies was under the boiler, and 
the other under the condenser. 

No further information concerning this 
locomotive was available, but in 1924 the 
North British Locomotive Company exhibited 
at the British Empire Exhibition at Wembley 
the “Reid MacLeod” steam turbine loco- 
motive, the vehicle of which was identical 
with that of the locomotive in question." 
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Fic, 19—ReEID-MACLEOD TURBO- LOCOMOTIVE 


high expansions, and for this a turbine is the 
most suitable engine. On the other handyall 
turbines work economically only between 
narrow limits of speed, whereas every loco- 
motive should work satisfactorily at all 
speeds between zero and maximum. Under 
such conditions an electric transmission is an 
ideal solution. 


Unfortunately, from the practical point of | year 


view any locomotive should be not only 
economical in fuel and flexible in control, but 
also as simple as possible, whereas the Ramsay 
locomotives were most complex. Besides this 
many faults were made in detail. Im any 





It is probable, therefore, that the latter loco- 
motive was the reconstructed Reid Ramsay 
engine. The main feature of this reconstruc- 
tion was the elimination of the electric 
transmission. 

The second Ramsay locomotive was ready 
in 1920 and was tested on the London and 
North-Western Railway in the following 
42 The first of the authors had an oppor- 
tunity seeing it and discussing some 
of the fS8ults obtained. In December, 
192#, Messrs. Jones and Hale read a paper 
about this locomotive before the American 
Society of Mechanical Engineers, and this 
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paper produced an interesting discussion.**} denser fan F; m,, condenser rotor R; mz, 
The main peculiarities of this locomotive were} condenser extracting pump c; m,, forced 
the rotating condenser and use of three-| draught set C for the boiler. 


phase current for the electric transmission. 


It was decided from the beginning that the 


The lay-out of this locomotive is given in| condenser should be of the evaporative type, 


But it was very difficult, especially when 
running, to prevent a considerable leakage 
of steam and water between the rotor R and 
stationary parts 8, and S, of the condenser. 
With trains the vacuum never surpassed 




















Fig. 19. Like ordinary locomotives, it con- 
sisted of two vehicles—the locomotive itself 
carrying the boiler of the standard form 
and pressure (200 lb. per square inch), and 
turbines with generators, and the tender 
ing coal Y, water W, and condenser 
S,RS8,. The electro-motors M all acted by 
means of coupling-rods on three axles of each 
vehicle. 
The main nine-stage turbine 


T, was 





Water Tank 
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FIG. 21—DIAGRAM OF ROTATING CONDENSER 


flexibly coupled to alternator G, (890 kW, 
600 volts maximum). At the same time the 
auxiliary turbine T, drove a D.C. generator 
G,, which provided the energy for the excita- 
tion of the main alternator poles, as well as 
for four auxiliary D.C. motors and lighting. 
Four three-phase motors M (275 B.H.P. each) 
produced the tractive effort of not more than 
10 tons. Four D.C. motors drove: m,, con- 








Fic. 20—-ZOLLY TURBO-LOCOMOTIVE 


the only type suitable for such countries as 
India or Palestine. After many tests, 
ordinary #in. brass tubes were used, but in 
the form of a hollow drum (Fig. 21). 
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FIG. 23—"* COOLING TOWER’’ 


The air blown by fan F ‘passed through 
spaces .c and y, and owing to the rotation of 
the drum the outer surfaces of tubes contain- 
ing the exhaust steam were always wet. 
This resulted in excellent cooling. 





234in. (78 per cent.). The water consump. 
tion was 15-4 to 17-5 lb. per B.H.P.-hour, and 
mainly depended on the vacuum. Even in 
1913 the best reciprocating locomotives had 
the same consumption,‘ and therefore in 
practice the Ramsay locomotive gave no 
economy. 

At the same time it was not powerful 
enough for British conditions, and drew 
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FiG. 24—SPLIT TUBE 


express trains of 300 tons with a speed of 
only about 30 m.p.h., whereas ordinary loco- 
motives did this with a speed of 60 m.p.h. 

(15) The Zélly Turbo-Locomotives.—The 
main peculiarities of these two engines were 
the application of the Zélly impulse turbine, 
with’a gear transmission, water condensers, 
and special turbines for reversing. The first 
of these locomotives was built in 1921 by 











FiG. 22—KRUPP TURBO - LOCOMOTIVE 
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the Swiss Locomotive Works in Winterthur, 
in co-operation with Messrs. Escher, Wyss 
(Ziirich), for the Swiss Federal Railways.“ 
It is shown in Fig. 20. 

The main turbine (1200 H.P.) was situated 
at the front end of the engine, and the two 


surface condensers on either side of an|. 


ordinary locomotive boiler (pressure 170 lb. 

r square inch). The cooling water was re- 
cooled on the tender by evaporation. The 
first arrangement of this sort was of a primi- 
tive type, and was unsuccessful. A new 
tender was therefore ordered from the Krupp 
Company, Essen. 

This firm has also been working on the 

roblem of condensing locomotives since 
1920. The first idea of Dr. R. Lorenz, who 
was in charge of this work, was to build a 
reciprocating express engine of 2000 H.P. 
at the rail.“ In order to realise all the advan- 
tages of a high vacuum, he applied com- 
pounding with a considerableratio between the 
the volumes of high-pressure and low-pressure 
cylinders. But in order to achieve this the 
latter had to be so large that it was impossible 
to place them inside the loading gauge. Dr. 
Lorenz then decided to utilise the Zélly 
turbine, which was working quite satis- 
factorily on the Swiss locomotive. 

In accordance with this decision, the second 
Zélly turbo-locomotive was built. It is 
better known as the “ Krupp” turbo-loco- 
motive. Its main peculiarity is a special 
tender with ‘“‘a locomotive cooling tower.” 
The construction of this “tower” is clear 
from Fig. 23, in which shaded areas repre- 
sent layers of ordinary locomotive tubes 
split as shown in Fig. 24, and completely 
covering trays a, on which these tubes were 
thrown. This gives a great evaporative 
surface. . 

At first glance it would seem that, especially 
with express trains, the natural ventilation 
would be sufficient for a cooler of this type, 
but the first tests (1922) showed that a small 
fan was necessary. 

A general view of the Krupp engine is 
given in Fig. 22. The condenser consists of 
two parts working in series, and is situated 
under the boiler. Besides the main turbine, 
the locomotive has four additional turbines— 
(1) for the draught fan, (2) for the tender fan, 
(3) for other auxiliaries, (4) for the reverse. 

This last is coaxial with the main turbine. 
Turbine (2) uses exhaust steam. From it 
the steam goes to the first feed-water heater, 
and from this heater it is pumped to a second 
heater where heating is produced by the 
products of combustion. 

Besides the complexity, the Krupp loco- 
motive is rather ponderous (180 tons with 
the tender). 

Owing to the occupation of the Ruhr 
district by French troops, the construction, 
and especially the trials, of this locomotive 
met many difficulties. It was only in the 
beginning of 1924 that the first run with the 
new tender was made. It was unsuccessful. 
The vacuum was insufficient and the draw- 
bar pull was too low. For about two years 
the Krupp firm tried to find the causes of 
these defects, but without good results. In 
1926 the locomotive was tested scientifically 
by Professor Nordmann at Grunewald. 
During these tests it was discovered that 
when running forwards turbine 4 absorbed 
over 400 H.P. During 1927 the locomotive 
was reconstructed and in 1928 was tested 
again. 

The ‘main result of these later tests will 
be given in later Sections. Nevertheless, 
it should be noted that according to these 
tests? the Krupp turbo-locomotive used 
between 18 and 34 per cent. of all the steam 
evaporated in auxiliaries, and that the average 


ordinary locomotives is only 17 per cent., 
whereas the corresponding economy due to 
diesel locomotives is about 77 per cent. The 
authors had frequent opportunities to see 
this locomotive in service and in the shops. 
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SERIES of reports is being published under 

the title of “ Post-War Building Studies.” 
It owes its origin to ® desire expressed by pro- 
fessional and other institutions connected with 
the building and civil engineering industries 
to assist and support the Ministry of Works in 
regard to post-war: plans. During the latter 
part of 1941 the then Minister, in order to take 
advantage of these offers of assistance which he 
was receiving from all quarters, encouraged the 
establishment of a series of committees to 
investigate and report on the major problems 
which were likely to affect peacetime building. 
He also offered, on behalf of the Ministry, to 
provide the necessary staff and organisation 
to co-ordinate the various inquiries, in such a 
way as to avoid duplication of effort and to 
secure as far as possible uniform direction and 

licy. 

A full list of the reports is as follows :—(1) 
“House Construction,’ by an Inter-Depart- 
mental Committee appointed by the Minister 
of Health, the Secretary of State for Scotland, 
and the Minister of Works; (2) ‘“‘ Standard 
Construction for Schools,” by a Committee 
appointed by the President: of the Board of 
Education ; (3) ‘* Plastics,” by a Committee 
convened by the British Plastics Federation ; 
(4) “‘ Plumbing,” by the Plumbing Committee 
of the Building Research Board of the Depart- 
ment of Scientific and Industrial Research ; 
(5) “‘The Painting of Buildings,” by a Com- 
mittee convened by the Paint Research Asso- 
ciation; (6) ‘‘ Gas Installations,’’ by a Com- 
mittee convened by the Institution of Gas 
Engineers ; (7) ‘‘ Steel Structures,” by a Com- 
mittee convened by the Institution of Civil 
Engineers; (8) “‘ Reinforced Concrete Struc- 
tures,’’ by a Committee convened by the Insti- 
tution of Structural Engineers; (9) ‘‘ Mecha- 
nical Installations,” by a Committee con- 
vened by the Institution of Mechanical Engi- 
neers; (11) “ Electrical Installations,” by a 
Committee convened by the Institution of Elec- 
trical Engineers; (13) ‘‘ Non-Ferrous Metals,” 
by a Committee convened by the British Non- 
Ferrous Metals Research Association. In course 
of preparation :—({10) ‘‘Solid Fuel Installa- 
tions,’’ by a Committee convened by the British 
Coal Utilisation Research Association; (12) 
‘““The Lighting of Buildings,” by the Lighting 
Committee of the Building Research Board of 
the Department of Scientific and Industrial 
Research ; (14) “‘ Sound Insulation and Acous- 
tics,’’ by the Acoustics Committee of the Build- 
ing Research Board of the Department of 
Scientific and Industrial Research ; (15) ‘‘ Walls, 
Floors, and Roofs,’’ by a Committee convened 
by thé Royal Institute of British Architects ; 
(16) ‘‘ Business Buildings,” by a Committee 
convened by the Royal Institute of British 
Architects ; (17) ‘“‘ Farm Buildings,” by a Com- 
mittee appointed by the Minister of Agriculture 
and Fisheries; (18) ‘“‘The Architectural Use 
of Building Materials,’’ by a Committee con- 
vened by the Royal Institute of British Archi- 
tects; (19) ‘“‘ Heating and Ventilation,’ by 


the Heating and Ventilation Committee of the 
British Research Board of the Department of 
Scientific and Industrial Research ; (20) “‘ Fire 
Grading of Buildings,’”’ by the Fire Grading 
Committee of the Building Research Board of 
the Department of Scientific and Industrial 





gain in coal economy in comparison with 


Post-War Building Studies 





(21) ‘‘ School Buildings for Scotland,” by a 
Committees appointed by the Secretary of 
State for Scotland ; (22) ‘“‘ Farm Buildings for 
Scotland,” by a Committee appointed by the 
Secretary of State for Scotland. 

The Committees were either appointed by a 
Government Department or convened by a pro- 
fessional institution, a research association, or 
a trade federation, as seemed most appropriate 
in each case. They were so constituted as to 
ensure that the reports contain the considered 
views of experts and others closely concerned 
with the subject. The reports are not official 
publications in the sense that the Government 
as such is responsible for or necessarily accepts 
the views expressed, but their contents are 
authoritative. 

We intend to publish short reviews or sum- 
maries of those of particular interest to engineers 
and to reprint abstracts of more important 
sections. 


No. 9: MecHANICAL INSTALLATIONS 


This report by a Committee convened by the 
Institution of Mechanical Engineers covers the 
following subjects :—The Relations of Installa- 
tion Engineering and Building; Lifts, Hoists, 
and Escalators ; Cooking Installations (except 
for Homes); Laundry Appliances; Refuse Dis- 
posai Systems ; Heating, Ventilating, and Air- 
Conditioning Plant; Boilers, Stokers, and 
Calorifiers for the same; Wells, Bore-Holes, 
and Fire-Fighting Appliances; Pumping for 
these and for General Purposes; Building 
Power Plant; Refrigerator Equipment in 
Buildings. 

We reprint below the first part of the report 
dealing with the Relations of Instsllation 
Engineering and Building :— 

INTRODUCTORY 

Aspects of Existing Practice—(1) The Com- 
mittee’s report is for the most part directed to 
recommendations intended to provide an outline 
of good practice for post-war installations in 
buildings. The considerations upon which 
these ‘recommendations have been based are 
derived from a review of existing practice in its 
more or less technical aspects. The Committee 
considered, however, that an account of its 
review could not be complete without comment 
on certain more general aspects of that practice 
in its relations to building practice, because 
some adjustment of those relations seems to - 
them to be necessary if good post-war installa- 
tions are to be reasonably assured. 

(2) The branches of engineering which con- 
tribute to the service of buildings are many 
and various. Common to them all is the 
evidence which the Committee has encountered 
of the much too frequent trammelling of engi- 
neering as a result of defective relations 
between engineering and building. There is 
every indication that experience is widespread 
among the engineers and industries concerned 
of installations which for this reason have fallen 
short—in many cases far short—of readily 
attainable standards of service, safety, and true 
economy. 

(3) The Committee has not considered it to 
be its function to conduct an investigation 
into this subject, and the following observa- 
tions represent rather the consensus of its 





Research and of the Fire Offices’ Committee ; 


opinions based upon the knowledge and experi- 
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ence of its members. Their observations fall 
naturally under three main headings, concerned 
with: Preparation of Projects ; Execution of 
Works; and Operation and Maintenance of 
Installations. 


PREPARATION OF PROJECTS 

Defects in the Engineering Field.—(4) Some 
of the defects of practice in the preparation of 
building projects as affecting installations, 
although dependent on conditions in the build- 
ing industry, appear to have their roots in the 
engineering field itself. 

(5) Many, perhaps most, firms of installation 
contractors are prepared to supply designs of the 
installations, and are frequently called upon to 
submit quotations or tenders for installations 
to their own design and specification. Some of 
them, in the course of competition, will adopt 
bases of design of a lower order than others 
would consider adequate for the maintenance 
of their reputation and goodwill. The attraction 
of the lowest tender for the building owner thus 
results in installations which do not represent 
good practice, and which may give poor service, 
be costly in maintenance, or be potentially 
dangerous, and cannot be free of some or all of 
these faults. 

(6) To ensure satisfactory results in these 
circumstances @ proper course is the employ- 
ment of a competent engineer. As engineering, 
however, rightly or wrongly, is not a closed 
profession, it is necessary to include a warning 
here against the unqualified practitioner. It is 
known that persoris having little or no qualifica- 
tion may set up practice as consulting engineers 
and be retained as such. The designs and 
specifications in such cases are in reality pre- 
pared by contractors and supplied by them to 
the purporting engineer, the cost of whose fee, 
therefore, is at best mere wasted expenditure 
by the building owner. The Committee is of 
opinion that only engineers who have properly 
attested professional qualifications should be 
employed for such work. 

(7) As to low-grade competitive designs, the 
Committee at an early stage of its proceedings 
met with evidence of this problem in the field 
of heating and ventilating in particular. It 
made representations to the Codes of Practice 
Committee to the effect that a code directed 
merely to workmanship and methods of execu- 
tion would leave untouched a main cause of 
the existence of poor heating and ventilating 
installations, and suggested that definition is 
needed of the fundamental data, assumptions, 
and requirements upon which the design of such 
installations should be based. It has been 
glad to learn that this suggestion has been 
accepted, and that the preparation of a code of 
design bases is having attention. It recom- 
mends that codes of similar character should 
be prepared for any kinds of installation in 
respect of which the same problem may be 
encountered. The Ministry will no doubt have 
in mind, moreover, that the existence of a code 
provides no assurance of its general adoption, 
and will consider how far the creation of an 
educated demand for good practice will meet 
the needs, or whether some form of compulsion 
may be necessary. 

Defective Conditions in the Building Industry. 
—(8) It has been a frequent experience of engi- 
neers that, when they are called in, an estimate 
for the project has already been given, and even 
such matters already fixed as the positions and 
dimensions of lift shafts and boiler-rooms with 
the means of access thereto. It should be 
unnecessary to point out that the best results 
of engineering skill cannot possibly be obtained 
in such conditions. This, however, is only one, 
and not the most important, of the manifesta- 
tions of a deeper cause of the hampering of 
engineering which shows itself to much more 
serious effect in non-acceptance of the engineer’s 
advice after it has been obtained, or in altera- 
tions affecting engineering services being subse- 
quently decided upon without the concurrence 
of the engineering advisers and even without 
their being consulted. 

(9) Even in quarters where there is recogni- 
tion of the need for engineering advice there 

appears to be a common delusion that rule of 
thumb, or a few calculations based on simple 
standard formule and tables, are all that is 


necessary for engineering design, and conse- 
quently that the time requiréd for this purpose 
by the engineer can be reduced almost without 
limit if sufficient pressure be brought to bear 
on him. Serious error may in such cases be 
avoided, but there can be no assurance of really 
good practice. 

Causes of Faults —(10) Although the call for 
the engineer’s services usually comes proxi- 
mately from the architect, the Committee does 
not propose to assign to the latter the responsi- 
bility for the lateness of the call. The architect 
may communicate, but it does not follow that 
he originates, the rejection of the engineer’s 
well-considered advice. The engineer may 
usually not be in a position to know how far the 
architect’s actions follow from the instructions 
of a building owner whose insistence on haste 
and other ill-judged decisions arise from the 
domination of motives too narrowly financial. 
It is significant in this connection that the 
defeat of good engineering practice by arbitrary 
cutting down of time or services appears to have 
been met with especially where the building has 
been intended, not for the owner’s occupation 
or long-term investment, but for sale on or 
before completion. It is to be hoped that the 
Ministry’s proposed Codes of Practice will 
provide prospective buyers with a complete 
and well-recognised criterion of good building 
so as to preclude such procurement and 
exploitation of inferior practice. 

(11) The obstacles to good engineering, how- 
ever, are by no means confined to such examples 
of speculative building. It seems probable 
that their general cause is an out-of-date state 
of mind on the part of large sections of the 
building industry and its customers, derived 
from a period when the engineering equipment 
of buildings was much less complex’ and less 
scientific than is the case to-day. It often 
seems to derive even from times when services 
were so simple that buildings could be planned 
or altered without much reference to installa- 
tions, which could then be fitted in somehow or 
other. Such a view, always fallacious, can 
nowadays lead only to expensive installations, 
unsightly expedients, and inefficient services. 

The Conditions for Good Engineering Practice. 
—(12) Good architectural and building practice 
will be directed to providing, with efficiency, 
grace, and comeliness, the greatest practicable 
measure of service, comfort, and convenience 
to members of the community in whatever 
capacity they may use buildings, whether as 
owners or tenants, teachers or scholar, shop, 
office or farm workers, customers or callers, 
maintenance men, servants or suppliers. It is 
plain that the full benefit of the services which 
modern engineering is capable of rendering is 
indispensable to the fulfilment of these objects. 
To enable that benefit to be obtained, however, 
a@ much better understanding of the necessary 
conditions must be brought about. 

(13) If, for lack of the proper conditions, a 
building is produced in which there is waste of 
fuel because of inadequate space for the insula- 
tion of mains and pipes; if there are parts of 
the building in which warmth and ventilation 
are not well adapted to the purposes of those 
who have to use them ; if hot water taps appear 
capricious. in the discharge of their functions ; 
if there are undue delays in the lift service ; if 
maintenance work requires the plumber or 
fitter to work in contorted, cramped, or danger- 
ous positions, or is neglected because access is 
difficult or impracticable; if defects are soon 
to develop so as to require large remedial works ; 
if, by reason of denial of full opportunity to the 
engineer, these or others of the many common 
faults are embodied, then there has not only 
been frustration of engineering, there has also 
been architectural failure and bad building. 
(14) Installations in which such faults are 
avoided may still, however, fall far short of 
really sound practice. Good practice will be 
directed to the production of the desired results 
for the least annual cost of capital charges, 
operation, supplies, and maintenance. The 
attainment of this objective depends, in the 
first place, upon reasonable time and oppor- 
tunity to the engineer designer. Careful calcu- 
lation and experienced judgment of several 
alternative methods and combinations may be 





required in the evolution of the design best 


adapted to fulfil, in a particular building, the 
purpose defined. And’in order that these 
purposes may be achieved in practice the design 
must provide well-thought-out and ample 
equipment of the installations with reliable and 
properly placed instruments of measurement of 
various appropriate kinds, with self-recording 
devices where necessary, in order to furnish 
information, for operation by their readings 
at any moment, for technical supervision and 
management by their records. The quality of 
the engineering design in all these respects will 
have a considerable effect upon the whole 
economics of a building project and may make 
the difference between success and failure in a 
financial sense. Expedition and economy in 
the project as a whole will be well served by care 
and thought in engineering preparation. Haste 
and parsimony at the design stage aro well 
calculated to defeat their own ends. 

(15) There is therefore need for gencral 
recognition that adequate engineering is nowa- 
days quite as necessary to good building as are 
adequate architecture and workmanship. Engi- 
neering design cannot be adapted to space and 
accommodation arbitrarily allocated on the 
basis of its being the least useful for other 
purposes. The accommodation required for 
engineering installations, their operation and 
maintenance, the maintenance staff and tools, 
ean be defined, for any given project, only by 
the engineer designer, and with specific reference 
to that particular project, just as the building 
itself must be designed with reference to specific 
objects and a particular site. Well-designed 
engineering services and their proper accommo. 
dation must be an essential and integral part 
of the aims of the planning of buildings. Only 
when this is the case can the esthetic qualities 
of a building be completely sincere as an 
expression of good work. Good building, in 
fact, cannot be achieved without the closest 
collaboration of architect and engineer, which 
should begin as soon as the former has formu- 
lated his conception of his first preliminary 
sketches, and should be continuous to comple- 
tion of all working drawings, and indeed to 
conclusion of the works themselves. 

Collaboration of Architect and Engineer.— 
(16) The first essential towards the education of 
the building industry and its customers to 
appreciation of the necessities just outlined is 
a complete mutual understanding of these 
necessities between architects and engineers 
themselves. The need for their.close collabora- 
tion is obvious to all competent members of 
both professions, but it is also common ground 
between them that there has in the past, for 
whatever reason, been a great deal of failure 
to bring about such collaboration in actual 
practice. It is understood that architects find 
some difficulty arising from the reluctance of 
building owners to pay the fees of engineering 
and other consultants in addition to those of 
the architect himself. Other difficulties may 
arise from the considerable variety of ways in 
which engineering designs and specifications are 
obtained. 

(17) Many public authorities and other large 
corporations whose functions lead them into 
constant building activities maintain regular 
architectural and engineering departments. In 
some cases these are of equal status and each 
directly responsible to the body whom they 
serve. In others an engineering staff is included 
in the architect’s department, in which case it 
is very doubtful whether engineering considera- 
tions are always given due weight. In the field 
of private practice, probably no engineer would 
profess to be master of all the branches of engi- 
neering involved, and where a single engineer 
advises upon all installations it will be as the 
head of an organisation which includes specialists 
in each branch. There are also independent 
consultants in various branches, and if the 
nD number of them is engaged, it may 
be thought that some danger of lack of engi- 
neering co-ordination may arise. The same 
consideration applies to the design of the 
various installations by the respective con- 
tractors. In this latter case it has also been 
suggested that where alternative systems or 
appliances are- available, the selection may be 
influenced by the contractor’s interests. There 





is no doubt, however, that much expert know- 
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ledge is possessed by engineers who are directors 
or employees of contracting firms, that develop- 
ment and improvements have here one of their 
main sources, and that very competent designs 
are obtainable from firms of good standing. 

(18) The Committee considers that the insti- 
tutions of the architectural and engineering 

fessions would render a great service to post- 
war building if they could see their way to some 
form of joint consideration of the problems here 
involved. A joint committee might, in the first 
place, review available evidence of past diffi- 
culties and their effects on buildings, and prepare 
recommendations for discussion in joint session 
of the institutions. The procedure here out- 
lined should be regarded as a suggestion only ; 
the method to be adopted can best be deter- 
mined by the Councils of the institutions them- 
selves. The object should be to formulate con- 
clusions for the guidance of members of both 

fessions in their relations with each other, 
with building owners, and with the various 
other bodies and persons with whom they may 
have to deal. The Councils might further be 
prepared to consider whether the evolution of 
constantly improving practice could best be 
served by some arrangement for continued or 
periodical conference. 


EXECUTION OF WORKS 


Faults of Existing Practice.—(19) While 
impediments occurring in the course of the 
erection of buildings may seldom affect the 
service or safety of installations, their detraction 
from expedition is fairly obvious, and their 
effect upon the cost of work is frequently much 
more serious than is generally realised. Way 
for the passage of mains, pipes, cables, and 
services is commonly provided by the process of 
“cutting away and making good after.” 
Installation work is often stopped at this point 
or that, or suspended altogether, pending the 
necessary prior completion of one or other of the 
various building processes, or work already 
erected must be dismantled temporarily while 
other processes are carried out, and then 
re-erected, sometimes with modifications or 
alterations. Time and progress schedules, 
where they exist, seem in many cases to have 
been prepared with very inadequate knowledge 
of the various processes, and their relations are 
found impracticable, and either give rise to 
disputes or cease to be regarded at an early 
stage of the work. There is, in fact, quite 
ordinarily @ lack of co-ordination in varying 
degree. 
Co-ordination of Works in Progress.—(20) 
Installations may form a comparatively small 
part of the number of specialised activities 
involved simultaneously in the erection and 
engineering equipment of a modern building, 
and the co-ordination of them all is a subject of 
wider range than the Committee’s reference. It 
is, however, well worth consideration from the 
installations point of view in its two aspects of 
preparation and execution. 

(21) There is no more telling example of haste 
defeating its own ends than that supplied by a 
rush to begin and to push on work on the site 
of a proposed building without a well-considered 
plan of the operations and adequate prepara- 
tion. As regards installations, the engineer can, 
given reasonable time, supply particulars which 
will enable all necessary openings to be made, 
with or without sleeves, as part of the normal 
building work, with great saving of time, inter- 
ference, and cost. It is suggested also that the 
practicability and helpfulness of a time and 
progress schedule could be established by the 
preparation of a draft schedule which should be 
revised in the light of observations obtained 
from the contractors concerned. 

(22) There must, for successful co-ordination 
of execution, be definite recognition of someone 
in charge. In past practice it has often been 
difficult to find observance of this principle. 
The.Committee considers that co-ordination of 
the many processes which go to the making of 
a modern building should not be left to the 
main building contractor. This is particularly 
important if that contractor, as often happens, 
is @ company whose interests are mainly or 
wholly financial, and whose principal activities 
in the actual operations consist of placing the 
work in the hands of various sub-contractors. 


But even where the main contractor is. a 
practical builder, his skill belongs to a few only 
of the processes involved, and the ability to 
secure real co-ordination of the many others 
required cannot reasonably be expected of 
building contractors generally. The Committee 
is strongly of opinion that this important 
function should be the responsibility of the 
architect. 

(23) The architect may exercise his responsi- 
bility through a clerk of works. The Committee, 
however, while highly appreciative of the 
capabilities of clerks of works as experienced in 
pre-war practice, is still unable to take the 
view, without considerable qualification, that 
the placing on clerks of works of the duty of 
co-ordination offers a complete solution of the 
difficulty. The early training of a clerk of works 
is usually that of a building trade craftsman, and 
this naturally tends to his having a much less 
thorough grasp of engineering than of structural 
requirements. And the variety of processes and 
the complexity of their relations suggest to the 
Committee that the ability to co-ordinate them 
all cannot be expected to emerge merely from 
practical experience on works. Great as is the 
importance of such experience, it suggests 
that it needs to be supplemented by a special 
training based on careful analysis of the 
problem. It may be that, subject to such 
training, the functions now under review can 
be added 'to those of the clerk of works ; it may 
be that, at least for the larger and more complex 
buildings, the creation of a class of co-ordinators 
of professional standing will be found to be 
required. 

(24) For the reasons stated in paragraph (20) 
above, the Committee’s suggestions in this 
connection cannot be more than tentative. It 
believes it will be widely agreed that there is 
much room for improvement in existing 
practice. It hopes that the questions raised 
may receive consideration in the praper quarter, 
and it feels confident that the institutions of 
the engineering profession will be glad to make 
their contribution to the solution. 

OPERATION AND MAINTENANCE 

Faults of Existing Practice.—(25) Good prac- 
tice in engineering design and installation 
provides the possibility of satisfactory, econo- 
mical, and enduring service. That possibility 
will not, however, be fully realised, and the 
results may indeed éasily be, or quickly become, 
definitely unsatisfactory, unless proper arrange- 
ments are made to secure efficient operation 
and maintenance. In existing practice such 
arrangements are the exception. As a general 
rule the persons engaged for the purposes of 
working and maintaining installations would 
appear to be appointed by managers or others 
who have no knowledge of the qualifications 
required, and no competence to assess the 
abilities possessed by applicants for such posts. 
Extravagant operation and quick deterioration 
of the installations are the regrettably common 
consequences. The smallest installations require 
not merely manual skill, but also some degree of 
technical knowledge—both of the right kind for 
the particular case—while large installations re- 
quire a wide range of technical accomplishment 
of quite a high order. But a claim to be a 
“handyman ”’ or to have had employment in 
some capacity to which the name of engineering 
is loosely applied and but vaguely understood 
appears to be regarded in many quarters as 
ample qualification. 

Recommendations. — (26) ‘ The following 
passage is quoted from the Report of the 
Departmental Committee Appointed by the 
President of the Local Government Board to 
Inquire into Machinery and Engineering Staffs 
at Poor Law Institutions, 1909 (Cd. 4502) :— 

“Tt has been suggested to the Committee 
that the Local Government Board should 
prescribe and test the qualifications to be 
required of engineers-in-charge, and the 
analogy of the Board of Trade certificates for 


considerable advantage in having some recog- 
nised standard of competence for institu- 
tional engineers, but_the Committee do not 
recommend that the Local Government 
Board should hold examinations and grant 





certificates of competence. There are numer- 


marine engineers was cited. There would be | tq 


ous public and private institutions not con- 

nected with the poor law where officers with - 

similar qualifications are required. The 

question is perhaps one which the engineering 

profession might take into consideration.” 

(27) From the recommendation just quoted 
no effective action appears to have resulted. 
The Committee takes the view that ‘some 
recognised standard of competence ”’ for engi- 
neers-in-charge, possibly in several grades, 
would not only be of ‘‘ considerable advantage,” 
but is a very definite and urgent need for the 
operation and maintenance of installations of 
post-war buildings. It hopes that the necessary 
initiative may now be forthcoming. Pending 
the appearance of the qualifying body and of 
engineers-in-charge holding its certificates, com- 
petent engineering advice in making appoint- 
ments to the charge of installations is indis- 
pensable, and it is in all cases of advantage. It 
may often be advisable in addition to arrange 
for some form of higher technical supervision 
appropriate to the installation and circum- 
stances. 


CONCLUDING OBSERVATIONS 

Integration the Aitm—(28) Standards of 
service and amenity, higher than those of the 
past, are justifiably expected of post-war 
building. It will hardly be disputed in any 
quarter that engineering is indispensable to the 
attainment of even tolerable standards. What 
is not widely appreciated is the part that engi- 
neering can play, not merely in the improve- 
ment of installations, but also in contributing 
largely to the economics necessary to render the 
maximum of general improvement practicable. 
If such results are to be obtained, however, the 
necessary conditions must be established ; 
installation engineering must be given full 
opportunity. That such opportunity has been 
seriously lacking in the field of design and 
execution of works, and of maintenance of 
plant and services, the preceding sections of this 
introduction have endeavoured to show. 

(29) The arts of architecture and building are 
of ancient origin and long evolution. Engi- 
neering installations have, by comparison, been 
of very recent origin and rapid development. In 
relation to architecture and building, the position 
of installation engineering seems analogous to 
that occupied in an old-established community 
by a comparative newcomer whose usefulness 
is beginning to be recognised, but is far from 
being fully realised because his social accept- 
ability remains a matter of grave doubt. The 
necessary of assimilation and integration 
of installation engineering into the building 
industry might be expedited by the inclusion of 
installation interests on all bodies, whether 
voluntary or statutory, concerned with the 
representation and regulation of that industry 
as @ whole. The more rapidly and completely 
this integration is accomplished, the better will 
post-war building be served. The Committee 
hopes that its observations on this subject 
may be of some service toward that end, which 
it regards as of at least equal importance with 
the fruition of its recommendations in the 
more technical aspects of its reference. 








LANGBEINITE IN AMERICA.—The United States 
Department of the Interior has stated that rare 
langbeinite, a mineral highly prized as a source of 
fertilisers, is being produced in the United States 
in considerable quantities. Langbeinite is a saline 
residue of the evaporation of sea water and is 
associated solely with salt deposits. The langbeinite 
of the United States is produced from a potash 
mine near Carlsbad, New Mexico, and although 
production has been under way only since 1940, 
several hundred thousand tons have been mined. 
Apart from langbeinite deposits in the potash basin 
of Texas and New Mexico, the mineral has been 
reported only in India, Germany, Austria, and 
Poland. By-products of langbeinite are used to 
enrich soils showing a magnesium deficiency or 
uiring sulphate fertilisers to make them more 
roductive for certain crops, particularly tobacco. 

6 ore is washed to remove halite and the recovered 
langbeinite then is sold as sulphate of potash- 
magnesia, containing 22 per cent. potassium oxide 
and 18-5 per cent. magnesia. Buighate of potash 
is obtained from some of the washed langbeinite 





by base exchange with potassium chloride. 
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ROCKET-CARRYING AIRCRAFT 


In the First World War no great measure of 
operational success seems to have attended 
the experiment of firing rockets from air- 
craft. All forms of air armament were 
then probing into the unknown ; trials were 
made of rifles, machine guns, and steel darts, 
as well as of the tailed shells which 
developed into the specially-designed bombs 
of to-day. The use of rifles and darts did not 
last long, and when the rocket made its 
appearance, it made no favourable compari- 
son with the machine gun, since so few 
rounds could be fired. Moreover, the 0-303 
bullet was found so effective a missile that 
there was little call for anything heavier. 
Even against such a target as an airship 
for which the rocket seemed to be a promising 
weapon, the incendiary bullet proved the 


more effective projectile. But opportunity 
was certainly given to the rocket to see what 
it could do. It came in a form devised by 
Captain Le Prieur, of the French Army, since 
well known as the designer of one of the 
earliest aircraft gun-sights. In his scheme 
the rockets were carried on frames fastened 
to the interplane struts, and they neces- 
sarily added materially to the drag of the 
aircraft. No doubt the added accuracy due 
to new machine-gun sights, for which Le 
Prieur did so much, helped to put into the 
shade his ingenious rocket scheme. 

With the advent in later years of metal 
construction, it became clear that some- 
thing heavier than the 0-303 bullet was 
desirable. In America this led to the wide- 
spread use of the 0-5in. machine gun, so suc- 
cessfully employed in this war on the famous 
“Flying Fortress.” Effective use has been 
made by us of a larger calibre in the 20 mm. 
cannon, and even this is by no means the 
limit, for some aircraft have carried with 
success guns of twice this size for attack 
on tanks and on the smaller sea-going craft. 
Even 3in. guns have been tried, but with 
them a considerable amount of recoil has 
to be absorbed. It is here that the rocket 
scores. Not only can the charge easily be 
made the equivalent of a projectile of this 
calibre, but in the form now in use by the 
R.A.F. the 6in. gun is rivalled, and this with- 
out any recoil at all. In the rocket-firing 
“Typhoon ” as many as eight rockets can be 
carried, giying something approaching a 
broadside from a 6in. gun cruiser. For 
attack on land targets, such as tanks or gun 
emplacements, this combination has had 
remarkable success. The rocket has had also 
a striking record of achievement against the 
submarine, both by day and night. The 
success of this weapon has probably exceeded 
even the robust anticipations of its own 
advocates, whether the target be on land or 
sea. Success could not, however, have been 
attained unless the problem of achieving the 
necessary accuracy of aim had first been 
«|}solved. This must have involved an immense 
amount of meticulous work, for which 
we may suspect that the research department 
of the Army was largely responsible. The 
rocket form of attack has the advantage over 
dive bombing in that the rocket adds its own 
velocity to the air-speed of the craft carrying 
it, whereas the bomb has no such advantage. 
Hence the rocket will always have the flatter 
trajectory. This enables the attack to be 
made from a greater distance—for the 
same degree of accuracy—and has, in 
addition, the immense advantage of a 
large increase in striking velocity, and there- 
fore of penetration obtainable. For the 
attack on the armour of tanks, it would, 
indeed, seem to be an ideal air weapon. 

In the rocket we can, indeed, see the result 
of a twin line of development, starting either 
from the machine gun or the bomb. In the 
former the gun calibre is gradually increased 
to meet the demand for a heavier shell, and 
the recoil is in the end eliminated by attach- 
ing the propellant to the missile and dis- 
pensing with the enclosing gun barrel. 
Beginning at the other end, the desire to 
enhance the striking velocity of the bomb 
when released from a low level leads to the 
incorporation of a propulsive charge. Both 
these routes lead to the one end, the high- 





ing charge. Its introduction has certainly 
helped us to clear the seas of dangerous foes 
and to assist very materially in our successful 
landings on enemy-held coast lines, even 
when the latter had been prepared with 
every care against our assault. How much 
further the rocket will develop we must leave 
to the future to reveal—speculation as to 
its likely course would at this time be out of 
place. But it is clear that the limit is far 
from having been reached. 


On Monopolies 

MonopPoty has an unplesaant sound in 
British ears. It revives memories from our 
history books of the abuses of Queen Eliza. 
beth’s days, of the Act of suppression under 
James, and of the seandalous revival by 
Weston for Charles I, when almost every 
article of domestic consumption was con- 
trolled by monopolists and Colepepper was 
moved to exclaim in a well-known passage : 
“They sup in our cup, they dip in our dish, 
they sit by our fire; we find them in the 
dye-fat, the wash bowls, and the powdering 
tub. They share with the cutter in his box. 
They have marked and sealed us from head to 
foot.” In that era monopolies were given by 
monarchs to private individuals for their 
personal benefit, or were sold by the Crown 
to the highest bidder for large sums and a 
share in the profits. The evil memory of 
these things which has remained in our sub- 
conscious memories since our school days 
makes the very word monopoly to stink in 
our nostrils. Yet it is impossible to think of 
a world without monopolies, and it might be 
said, broadly, that save when grossly abused 
they have achieved more good than harm in 
recent times. 

The most obvious private monopoly is the 
patent for inventions. So far from being 
condemned, there is a continuous agitation 
for making the grant cheaper and easier to 
obtain and more effective. The argument is 
that ingenuity is encouraged by the privilege 
and that more is gained by the increase in 
the improvement of the arts than is sacrified 
by monopoly. Furthermore, the specification 
on which the patent is granted is required to 
reveal publicly and completely the nature of 
the invention, so that the total of knowledge 
is increased. But, despite all that may be 
argued in their favour, patents are mono- 
polies sold by the Crown to individuals or 
groups of individuals, and it is said 
that they are often used for public dis- 
service, just as the Stuart monopolies were. 
That is an assertion which would require 
very careful scrutiny before unqualified 
acceptance. It arises very often from 
the private dissatisfaction of the patentee, 
and more widely from an overweening belief 
in the restrictive power of patents. Master 
patents for inventions are rare, and, as a rule, 
in engineering at least, there are more ways 
than one of doing a thing. There is another 
form of monopoly which, if less obvious than 
patents for inventions, is of equal or greater 
moment—the territorial monopoly. The 
outstanding example is that exercised by the 
East India Company, which was terminated 
in 1858 after a very long duration. But it is 
with less high matters that we are con- 
cerned. It has always been recognised that 
if companies giving public service were not 
granted territorial privileges they could not 








speed. airborne rocket, with its heavy burst- 


operate efficiently. Companies have to 
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gecure Bills in Parliament for the supply of 
such commodities as gas, water, and elec- 
tricity, and they may and do successfully 
oppose the encroachment on their areas of 
supply by other interests. Municipalities do 
the same thing ; they monopolise supplies in 

their own boroughs. Railways and tramways 
have similar rights. Such privileges and 
rights a8 these may not be so defined, but 
they have the qualities of territorial mono- 

lies. A still less obvious monopoly is that 
of labour through its unions. Each union 
seeks to secure the sole right to “sell” 
Jabour—considered as a commodity—in the 
crafts which it covers, and to fix the price at 
which it is “sold.” It does, in fact, just 
what industrial associations are now being 
blamed for doing. How near this is to 
monopoly can be seen when unions strike 
against open shops or unionists refuse to work 
with non-unionists. Finally, we have the 
great monopolies exercised by the Crown 
itself or operated by corporations under the 
Crown—monopolies like posts and telegraphs 
and radio broadcasting. 

Insum, it will, we think, be granted that the 
concluding lines of our opening paragraph are 
justified—we cannot think of a world without 
monopolies. Why, then, does the mere name 
provoke such hatred? The answer is, no 
doubt, that we all fear they will be used for 





our disadvantage, and the profit of someone 
else. Yet, oddly enough, there is rarely any 
protest against the profits made bya successful 
patent. It seems to be recognised that, on 
the one hand, the inventor and holder have 
a right to their reward, and, on the other, 
that if they do not have quiet enjoyment of 
that right they will not devote all their 
energies to the development of the invention. 
Only when the holders seem to be doing less 
with their patents than the country requires, 
does a demand for licences of right 
arise. But if an enterprising company or 
association of companies seeks to satisfy all 
the demands of the market for a commodity, 
there is an outcry against the virtual mono- 
poly it is endeavouring to secure, and the 


charge is made—sometimes quite justly— 


that it is controlling prices to its own advan- 
tage. Yet'it cannot be honestly denied that 
by building up a very big organisation with 
appropriate mass production it may, in fact, 
have lowered the cost and improved the ser- 
vice. In some cases, perhaps the majority, the 
quasi-monopoly benefits the public more 
than it benefits the holders. We suggest that 
in justice the wild and far-flung charges 
against all such practices should be examined 
critically and statistically, and should not be 
widely used, as at present, to influence public 
opinion for a political object. 








George A. Orrok—An Appreciation’ 


a een 


HERE was an ageless youthfulness and 

enthusiasm about Geo. A. -Orrok, hono- 
rary member, A.S.M.E., whose death occurred 
on April 6th, that will long be remembered 
by his friends. One can see him now, coming 
into the grill of the Engineers’ Club, the tails 
of his English morning coat aflutter, his step 
springy and quick as a young man’s, his eyes 
darting keenly around, and the half-smoked 
cigar in his hand. At table the armchair and 
the three soft rolls awaited him. Conversa- 
tion became spirited and dynamic on his 
arrival, and as more chairs were added to the 
circle, no subject was too familiar or too 
remote to escape attention by the inquiring 
and encyclopedic mind or fail to stir com- 
ment, relevant or otherwise. Positive, 
dictatorial, contentious, as his conversation 
frequently was, it bore conviction and 
authority ; it was never dull, and it was 
salted with humour, verse, and doggerel that 
surged from a mind seething with memories 
and experiences; an orderly storehouse of 
information, facts, and figures, and odd bits 
of whimsy for ever on tap. When a dis- 
putant had been worsted or bludgeoned into 
silence by the heavy fire of fact or opinion as 
the occasion required, he would jump head 
first into another conversation with a chuckle 
of undisguised glee. To the group of com- 
panions who egged him on, contradicted 
him, asked him questions on any and all 
subjects, twitted him about his cigars or 
Scotland (Connecticut), riled him by attempt- 
ing to defend the New Deal or the labour 
unions, sought to astonish him by announce- 
ments of something new in science or engi- 
neering (which was inevitably old stuff to 
him), he was Orrok, the infallible Oracle. 

At another time and in another place the 
biography of Orrok will be set forth. A life 





* From Mechanical Engineering, May, 1944. 





so long and so rich in engineering achieve- 
ments cannot be described in a few para- 
graphs. First and foremost he was the engi- 
neer. There were no qualifying words to 
describe his type of engineering, although he 
frequently asserted that ‘ mechanical ” 
included them all. An engineer, according 
to his definition, was competent in every 
field. As he said many times, engineering 
was doing something for the first time— 
after that it became manufacturing, which 
anyone could do. 

On a hot July 3rd, 1867, in Dorchester, 
Mass., a town now swallowed up by the 
sprawling City of Boston, Geo. A. Orrok was 
born, the son of a New England mechanic, 
whose thrift, ingenuity, and versatility were 
typical of the town and region. It was in the 
dawn of a new industrial era when machines 
and power were being developed and utilised 
and pioneering in engineering and manu- 
facturing were replacing the colonial way of 
life already more than two centuries old. For 
men of Orrok’s talents it was a golden era, 
which ushered in the great electric utilities 
to which he made such outstanding contri- 
butions. Behind him was the long line of 
Scotsmen who bore his name and whose 
lands lay hidden by the hills whose southern 
slopes bordered the Firth of Forth. Hardy 
and independent, they left farm and pasture 
when the weather moderated in the spring 
and took to the boats concealed along the 
shore line to fish, trade, wage war, and 
plunder and be plundered. Fearless and self. 
reliant, they were beholden to no man. From 
father to son the vital spirit of independence 
passed, modified only by gentler manners in 
a better organised society, but still vigorous, 
as it was in Orrok, to maintain the rights of 
the individual, to make one’s own way, to 
resent the encroaching authority of the 
State, the labour union, and a host of. insti- 





tutions fancied by persons lacking “ goods, 
guts, and gumption.”’ 

Taught to use his hands and to handle the 
tools of the carpenter’s and machinist’s 
trades, he augmented skill in these crafts by 
a canny intelligence and ingenuity. He liked 
to tell how he discovered the correct way of 
grinding tools used in tack-making machinery, 
so that, by devoting his time to this function, 
he was able to hire another boy to feed the 
machines and thus increase production with 
an increase in his own wages. During one 
week spent in Brockton where he hired out 
as a carpenter framing roof structures for 
mills, he got a new job every day, at premium 
wages, only to be discharged every night 
because he would not join the union. Thus 
for him the trade union became the haven of 
incompetent and lazy workmen and no 
amount of argument could convince him 
otherwise. During the closing months of his 
life he was equally outspoken about 
“collective bargaining’ for engineers, a 
movement which, in his opinion, might prove 
to be the twilight of the engineering pro- 
fession as he knew it. 

In a Newcomen address, “ Engineering 
Recollections, 1868-1898,’ some glimpses of 
the versatility of the man may be caught. 
Early learning to use tools of all kinds, he 
built an equatorial mounting for a telescope 
with which to observe the Transit of Venus, 
and an iceboat and a dory for use on Dor- 
chester Bay. A grammar school education, 
followed by two years at the School of 
Mechanic Arts, with summers spent working 
as a moulder in a foundry and as a blacksmith 
in a carriage shop, he continued at M.I.T., 
where he specialised in chemistry, a college 
career cut short by ill-health. Newspaper 
work, prospecting, surveying, teaching, 
organising a choir, playing the cornet, 
panning gold, taking part in amateur 
dramatics, acting as a railway brakeman, 
building wooden bridges, doing the archi- 
tectural work on a hospital and three school- 
houses, he filled in the years up to 1892 with 
useful experiences in Alabama, Georgia, 
Wisconsin, Utah, and Massachusetts, and 
returned to Boston in 1892 to take part, 
under Dr. F. S. Pearson, in building the 
Allston generating station for electric street 
railways. With Pearson he went to New 
York to work on cable railways and the 
design of the underground electric system still 
used in many of that city’s street car lines. 
Thus started a career in the new field of 
electric power plant design and construction 
to which Orrok made so many contributions 
throughout his long and busy life. 

But before the years he spent with the 
New York Edison Company were to com- 
mence, there was an interlude of coal-mining 
experience, which involved piers and docks, 
coal-handling equipment, mine hoists, 
collieries, railroading, iron mining, and con- 
crete construction in Nova Scotia and New- 
foundland, and the building of street rail- 
ways, sugar mills, funicular railways, and 
steam road rollers for the West Indies, South 
America, and the United States. 

The long years of association with the New 
York Edison Company began under John 
Van Vleck, when he was put in charge of 
designing the famous Waterside Station. It 
brought him in close contact with John W. 
Lieb and Thomas E. Murray and with design 
and construction work of all kinds through- 
out the nation and the world. No job was 
too big or too novel ; and under him grew up 
generation after generation of engineers who 
still speak of him as “‘ Uncle George.” 

-Such versatility as was evident in his engi- 
neering work was characteristic, too, of all 
Orrok’s interest. Of all subjects from 
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archeology to zoology he had more than a 
smattering of knowledge. An omniverous 
reader, there was little that escaped his 
attention. Science, politics, philosophy, 
fiction, detective stories, verse—all that came 
to his attention was read, and much of it was 
remembered. A quotation, a few stray bits 
of Kipling or Bret Harte, doggerel by for- 
gotten rhymesters interlarded his conversa- 
tion. The making of chowder, Boston style, 
was as much of a speciality with him as 
formule for furnace radiation. Wines, pears, 

- fish he could identify unerringly. No waiter 
could palm off on him deep-sea scallops for the 
Long Island variety. He knew the habitats 
of oysters and shad as well as he knew the 
number of Republican and Democratic 
voters in Scotland, Conn., where he served 
as first selectman. By tradition a Democrat, 
he became a Republican because of Woodrow 
Wilson ; the follies of the New Deal moved 
him to violent and picturesque language. No 
one ever doubted where he stood on any 
subject. 

A member of many engineering societies, 
lecturer in several universities, writer of 
papers and books on engineering subjects, 
Orrok served the A.S.M.E. in capacities too 
numerous to mention. For years Chairman 
of the Committee on Publications, he never 
missed a reunion dinner. He was one of the 
founders of the Society’s first professional 
division, known in those days as the Gas 
Power Section. His efforts to revise the steam 
tables resulted in one of the most outstanding 
pieces of research ever conducted under the 
auspices of the Society. Frequent trips to 
Europe made him well known and highly 
respected there. 

Never a robust man, Orrok spent most of 
his evenings at home. When the dinner table 
was cleared he would get out his flute and 
play lilting tunes and dance music to the 
tapping of his high-arched foot. In latter 
years he travelled only to take a vacation 
or when his services were needed in some such 
place as Panama or the New York City 
watershed. His office and the luncheon table 
at the Engineers’ Club were the meeting 
places where friends and engineers from the 
entire world came to see him. Active to the 
last, his opening question was “ What’s 
new?” His influence still continues, and 
hundreds of bits of whimsical memories will 
keep him alive to the friends who loved and 
respected him. 

One of his feats was to recite a story of a 
whaling expedition to the delight of his com- 
panions. Scraps of it come to mind, and none 
serves as an epitaph, for a man who never 
allowed the years to engulf or impede him, 
better than the closing line, ‘“‘ I goes for’ard ! ” 








Letters to the Editor 





(We do not hold ourselves responsible for the opinions of 
our correspondents) 





ASTERN POWER OF SHIPS 


Sm,—On a number of occasions within my 
experience serious accidents have been avoided 
by the immediate use of astern power exerted at 
its maximum degree. In the case of new ships, 
whether the machinery has been of steam or oil 
engine reciprocating type or steam turbines, it 
has been an invariable practice in the company 
with which I am concerned to put engines 
during the steam power trials from full speed 
ahead to full speed astern at a time when the 
engines are rotating at their highest rate of 
revolution with the ship at full speed. This, 
by the’ way, is in marvellous contrast to the 


receives in the period after being set to work. 
As a matter of convenient practice, the time is 
taken between the telegraph being put to “ Full 
Astern ” and the time at which the white water 
reaches the bridge amidships. The ship, of 
course, is stopped and has been moving astern 
for some moments before the water reaches that 
point, but this was a practical test for those in 
charge of the ship to gauge its behaviour in 
emergency. The time taken, of course, varies 
with the type of machinery, with the size of the 
ship, and the power developed by the main 
engines. Unfortunately, practically all the 
records of these trials have been destroyed, but 
the general result was that the oil engine is the 
most quickly reversed, the steam reciprocating 
engine next, and the geared turbine consider- 
ably the slowest. 

In the case of our modern twin-screw, 18-knot 
ships, 475ft. by 66ft. by 30ft. 6in. draught, 
fitted with two 8.C.D.A. oil engines of 12,000 
B.H.P. at 110 r.p.m., starting dir can be 
admitted to bring the engines to rest in twenty 
seconds and to bring the revolutions up to 
100 per minute in another twenty seconds, 
and the ship, to rest in 1} minutes. With a 
steam engine the time taken to reverse the 
engine is equally short, but acceleration is 
slower due to the fact that all cylinders are not 
working at full pressure immediately. In the 
case of the turbine the astern steam valve has 
to be opened up while the engine is still going 
ahead to check the revolutions, and there is a 
lag while the pressure builds up and the inertia 
of the gearing is overcome and motion reversed. 
It is, of course, the case that when the ship is 
at high speed, high torque is required to carry 
out this operation. It is not always easy to 
measure the torque and it has been found con- 
venient to specify the revolutions rather than 
the power required for astern movement. 

Our turbine machinery is designed to operate 
when going astern at 88 per cent. of the ahead 
rate of revolutions. For both steam and oil 
engines we can rely upon obtaining the same 
power ahead as astern, when the effect of the 
drag of the ship and its wake has been over- 
come, since the pressure and the revolutions 
become the same as when going ahead. 

The figures given by Mr. W. J. Belsey and 
Mr, John Johnson are in line with our experience, 
but we have never measured the actual distance 
run after the engines have been reversed, as this 
is too difficult for accurate determination. 

In your article you say that the Board of 
Trade Rules require that the astern turbines 
should have, when running at full speed astern, 
65 per cent. of the full ahead power. Is this 
correct ? We know ofnosuchrule. The specifi- 
cation for the M.O.W.T. standard type of 
turbine-driven ships calls for 52 per cent. of the 
ahead power. Revolutions are not specified. 
The paper on “ The Stoppage of Ships ” to 
be offered to the N.E.C. Institution of Engi- 
neers and Shipbuilders should be an interesting 
one. Sterry B. FREEMAN. 
Birkenhead, July 21st. 





CONDENSING LOCOMOTIVES 


Srr,—It is clear from Mr. Pochobradsky’s 
letter, published in Toe Encrveer of June 9th, 
that he has misunderstood the paper on ‘ Con- 
densing Locomotives” which Professor 
Lomonossoff and I read before the Institution 
of Mechanical Engineers on May 19th. 

We certainly did not claim that condensation 
alone could effect a saving in fuel of 35 per cent. 
On the contrary, we emphasised throughout the 
whole paper that this saving could not be 
greater than 15 per cent. It is the combined 
application of condensing and a turbine which, 
in our opinion; can give a 35 per cent. saving. 
This opinion is based not only on theoretical 


Maffei turbo-locomotive, which is by no moans 
perfect, did show a coal economy of 25 per cent, 
Mr. Pochobradsky also suggests that we 


retical considerations by assuming the boiler 
efficiency and the prime mover efficiency ratio 
to be the same for both locomotives, where by 
the latter term Mr. Pochobradsky understands 
the ratio between real thermal efficiency and 
that of the Rankine cycle. In actual fact, how. 
ever, we made no such assumption ; but on the 
contrary, on page 13 of the paper we clearly 
stated that with coal firing condensing locomo. 
tives have a higher boiler emciency. Further. 
more, on page 2 of the paper it was equally 
clearly indicated that the Rankine cycle is not 
really applicable to reciprocating locomotives 
at all. This last point was made by Professor 
Lomonossoff as long as thirty years ago 
(“ Pamiatnaia Knijka na 1914 god,” page 36), 
and was reiterated in almost all his subsequent 
books (e.g., “* Lokomotivversuche in Russland,” 
1926, page 13). 

Unfortunately, Mr. Pochobradsky chooses to 
apply the Rankine theory to reciprocating 
engines without any reservations, and this basic 
mistake leads him to conclusions which are con- 
tradictory to those proved by practice and 
scientific tests (e.g., this volume of THE Enat- 
NEER, page 7, Fig. 8). 

In conclusion, I should like to thank Mr, 
Pochobradsky for pointing out that the first 
two figures in the right-hand column of page 4 
of the paper are wrong. It is obvious from 
equation (1) that they should be 0-33 and 0-15. 
Fortunately, these figures were not used in our 
subsequent calculations. 

G. Lomonossorr, 
Capt., R.E.M.E, 
July 11th. 





THE WOMAN PROFESSIONAL ENGINEER 


Srr,—Old men may see visions and young 
men dream dreams of the woman with “ charm, 
femininity, and womanly virtue ” and nothing 
else, but she is a luxury which modern civilisa- 
tion cannot afford. We have not so large a 
brains capital among our men that we can 
afford to waste or divert the talent which 
undoubtedly is possessed by some women to 
do a good job in what has hitherto been regarded 
as @ man’s profession. 

Whether or not it is “‘ congenial ’°—as Junius 
puts it—can surely be left to the women who 
choose it. They are not the precious possession 
of any man—father, husband, or brother—who 
may choose whether or not to entrust them to 
the ardours and moral dangers of apprentice- 
ship. What the modern woman undertakes, she 
undertakes on her own responsibility, and she 
must take the blame and the credit, the hard- 
ships and the benefits, the patronage and 
amusement and letters to the Press, and the few 
words of admiration which all pioneers deserve. 
It may not, of course, be ‘‘ congenial ” to the 
men to suffer the inevitable debunking in the 
newly opened eyes of the woman engineer, but 
men have had a long and undisturbed innings. 
Is there not one with the grace to extend a 
welcome to the new woman M.I. Mech. E., and 
to treat the experiment in the true unbiased, 
scientific spirit of which, I feel, some women 
would be capable ? Coe, Incoa, 
London, July 25th. 

[Our correspondent prefers to remain anonym- 
ous, but we feel justified in disclosing the fact 
that this letter is from a woman.—Ed., Tar E.] 





Smr,—We read with delight your corre- 
spondent, Mr. Walter Dunn’s, letter on “‘ Women 
Engineers.” If its intention was satirical, Mr. 
Dunn deserves the warmest thanks from all who 
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that difficult art. Engineers with a taste for 
literary pleasure are all too rare. 

If its intention was serious, we can relish the 
naivet6 that gives away so completely the 
mental attitude of the Fascist or, if you prefer it, 
the reactionary engineer. But Mr. Dunn has 
done more than’ this; he has crystallised the 
mental attitude of all those who wish to make 
skin colour, nationality or sex, grounds for dis- 
qualifying the greater part of the world’s 
population from competing for the decent 
jobs. How perfectly he does it! First, he 
summarises deliciously the highfalutin concern 
for those who are to be kept down ; Mr. Dunn’s 
gallantry, his solicitude for the morals and 
tender ears of Britain’s women do credit to his 
feeling, though hardly to his powers of observa- 
tion. His gallantry prevents him from openly 
exerting himself against the one woman who—by 
showing the necessary technical proficiency—has 
managed to enter the Institution of Mechanical 
Engineers ; it does not, of course, prevent him 
from hoping from the very highest motives that 
it will not happen again. And then, quite 
frankly, he admits his real reason for alarm at 
the admission of this lady to the ranks of the 
“Mechanicals.”” He is afraid that after the 
war—a phrase which he whimsically and 
unaccountably translates into French—she will 
steal his job. 

Whether Mr. Dunn’s letter is the result of 
art or Blimplike simplicity, its value as a con- 
cise statement of a mental attitude is unchanged. 
We only regret we lack either the craftsmanship 
or the naiveté to achieve a similar concision. 

We should, perhaps, allay Mr. Dunn’s or 
anyone else’s meaner suspicions ; we are both 
male and without daughters of apprenticeable 
age. DEREK BEcK, 

“ GEORGE GLEDHILL. 

Sevenoaks, July 24th. 





“WHY DIESEL ?” 


Sm,—As a member of the I. Mech. E. Nomen- 
clature Committee, referred to in Mr. Wans’ 
letter in your issue of the 14th inst., and as 
Chairman of the Internal Combustion Engine 
Panel of the British Standards Institution, and 
as one of the special lecturers on Herbert 
Ackroyd Stewart’s work arranged annually by 
the University College, Nottingham, it may not 
be out of place for me to say that the use of the 
word ‘‘diesel’’ in connection with the par- 
ticular type of internal combustion engine, 
which has again recurred in Mr. A. K. Bruce’s 
article and subsequent correspondence, will, in 
my opinion, recur at intervals down the ages. 

As British engineers we would naturally like 
to see the word ‘“‘ diesel ” eliminated for reasons 
which have been already fully explained, but 
there is another point of view, and one that has 
been brought cogently to my mind when the 
same question has been under discussion pre- 
viously, and it is this :—For good or ill, the world 
at large uses the word diesel, either with a 
capital D or a small d, in connection with the 
modern oil engine generally, and as export 
trade must be competed fer by makers in 
Europe and America, who for commercial 
reasons use no other word than diesel, British 
makers are forced to do the same. After all, it 
is euphonious, concise, and sufficiently descrip- 
tive in one word instead of the possible variation 
—more or less clumsy—exemplified in Mr. 
Wans’ letter. After all, why not, as Mr. Wans 
suggests, prefix the British maker’s name—for 
example, Mirrlees diesel, Ruston diesel, Crossley 
diesel, National diesel, and so on ? 

Tt is no use making an engine if you cannot 
sell it, and you cannot expect a foreign pur- 


chaser to be competent, historically or other- | P 


wise, to give honour where honour is really due. 
W. A. Tooxry. 
Bromley, Kent, July 20th. 





Sixty Years Ago 





THe TowrER BripGE 


For more than ten years hot argument 
centred round the provision of an additional 
Thames crossing below London Bridge. By 
1884 most people had come to admit the neces- 
sity for such @ crossing, but there was a strong 
difference of opinion as to the form which it 
should take. From an engineer’s point of view 
there was no questioning of the fact that a low- 
level bridge near the Tower could best supply 
the required accommodation. But, so we 
asserted in a leading article in our issue of 
August Ist, 1884, the vested interests of private 
persons who had the control of official channels 
were opposed to such a solution. A group of 
property owners in and about Thames Sireet 
and Billingsgate were concerned lest Continental 
steamers, fruit vessels, and fishing smacks 
should be compelled by the construction of a 
low-level bridge to change their berths and land 
their cargoes below the Tower. This group, 
although small, was powerful and succeeded in 
intimidating the Metropclitan Board of Works 
to such an extent that it shrank from proposing 
a low-level bridge and spent much public money 
in working out alternative schemes. In 1878 a 
high-level bridge scheme was advanced. The 
roadway would have been 35ft. above that of 
London Bridge and at a moderate computation 
would have: involved 700,000 foot-tons of 
unnecessary work daily in raising the traffic 
crossing the bridge. The scheme was rejected. 
Some years later the Metropolitan Board of 
Works proposed to supply the accommodation 
required by means of a tunnel with gradients 
and approaches just as bad as those of the high- 
level bridge. This scheme, too, was rejected. 
Then Sir Frederick Bramwell and other engi- 
neers developed a scheme for a high-level 
bridge, the traffic crossing it to be raised to its 
level by hydraulic lifts. Other engineers 
favoured the construction of twin’ low-level 
bridges with opening spans with room between 
them for the manceuvring of ships. These and 
other schemes were laid before a Parliamentary 
Committee. All were quickly rejected. In the 
issue quoted we said that the beginning of the 
end seemed near. The Board had at last 
succeeded in summoning up sufficient courage 
to recommend the construction of a low-level 
bridge with a mechanical opening. We 
expressed the view that after the first few years 
the opening would cease to be used and that the 
shipping concerned would resort to berthing 
below the Tower. We therefore hoped that 
bridge would be so designed as to make it con- 
vertible at a later date to a sightly low-level 
non-opening structure.—The solution eventually 
reached embodies a low-level opening bridge 
with above it a high-level footway to which the 
pedestrian traffic can be hoisted hydraulically 
when the bridge is open. 








Hottow WueEet Axtes.—Hollow wheel axles 
are being produced by an American firm, which 
show a considerable saving in steel. The axles are 
produced from seamless steel tubing, which is forged 
by the Pilger process. The rolls are elliptical and 
they rotate in a direction opposite to the steel tube, 
which is pressed forward by a ram, A mandrel 
within the tube maintains the internal diameter, 
and the tubes are then cut to length. The ends are 
then upset in a tube-upsetting press and are further 
shaped to form journals and wheel seats under a 
drop hammer. They are afterwards hardened and 
straightened and machined. The axles are com- 
pletely interchangeable with solid axles and can be 
machined on the usual types of lathes with addition 
of suitable fittings for centring the tubular material. 
The only difference in outside dimensions is the 
portion between the wheel seats, since tubular axles 
do not have the fillet and the subsequent taper 
toward the centre, typical of solid axles. Greater 
fatigue resistance and greater resistance to dis- 
tortion result from the new design, while weight 
savings range from 25-1 to42-8 percent. The greater 
physical strength of the tubular axle is attributed to 
the greater external diameter between wheel seats, 
roviding more strength than solid axles, and to the 
fact that the tubular material is a forged product. 
Subsequent heat treating further improves the 
physical characteristics and makes the axles less 
subject to wear at the journals. 





Diesel-Electric Machinery* 
By D. E. JEWITT 


THE two equipments described in this paper 
are intended to show what can be achieved by 
standardisation in the manufacture of heavy oil 
engines if a suitable electrical transmission 
system is used between the oil engine prime 
movers and the propeller shaft. 

Two examples are dealt with, the first being a 
normal cargo vessel requiring about 3200 8.H.P. 
with an efficient propeller speed of 95 r.p.m., 
and the second example a rather specialised class 
of vessel, such as @ cross-channel passenger ship, 
normally on a ten-hour night run at 16-5 knots, 
but capable of an express run at 22-5 knots of 
short duration for Bank Holiday traffic. 

Both schemes utilise a multiple of engine 
units, and this will no doubt bring to mind Mr. 
Ricardo’s suggestion made over twelve years 
ago for a scheme of this nature, so as to utilise 
the manufacturing technique resulting from 
the intensive development of the lightweight 
heavy oil engine of 100-150 H.P. for road trans- 
port. He visualised an equipment comprising 
from thirty of such units in conjunction with an 
electrical transmission system for propelling a 
ship. Although this suggestion appeared 
rather fantastic to the average marine engineer, 
coming from such an authority it obviously 
deserved attention by the electrical industry. 

Mr. Ricardo’s grounds for this suggestion 
were briefly that the smaller-dimensioned parts 
of the high-speed engine made a better manu- 
facturing proposition than the large cumber- 
some marine engine then in normal use, and 
although the distribution of thermal losses 
differed from the distribution of these losses in 
an engine with larger cylinders, the net result 
was much the same, and there was very little 
difference in the full-load fuel rates of either 
the high or the low-speed engine. 3 

The weight and cost per horsepower output 
were considerably in favour of the high-speed 
unit, and the multiplicity of engines also offered 
certain attractions in the way of flexibility of 
arrangement of the machinery. It also per- 
mitted of a convenient and regular maintenance 
scheme being organised, and gave a good insur- 
ance against loss of service from the ship itself, 
due to engine defects. 

The author’s firm was consulted by a manu- 
facturer of an engine of this type, and this 
resulted in the fitting out of a small craft with 
three such engines, each rated 100 B.H.P. at 
1650 r.p.m., and a propeller speed of 120 r.p.m. 

Prior to this installation the use of this par- 
ticular 100 B.H.P. engine in groups of twenty 
or so had been investigated, and the result was 
definitely in favour of an A.C. parallel con- 
nected electrical system for such numbers of 
power units. 

A parallel connected, although not neces- 
sarily an A.C. system, was considered essential, 
as a result of previous experience obtained with 
five vessels, each fitted with four-engine equip- 
ments, all of which utilised a series connected 
D.C. variable-voltage system of electrical 
control. 

The author would here mention that the 
variable-voltage system, frequently called the 
Ward Leonard system, when combined with a 
current-limiting characteristic, has proved very 
satisfactory in preventing overloading, both in 
a heavy seaway or with rapid manceuvring 
on the electrical machines and the engines, but 
it fails in not being able to reduce the electrical 
load at a quick enough rate on a stalling engine 
unless further devices are provided in the shape 
of special exciters or field boosters, either with 
or without so-called anti-stalling relays or 
engine governor actuated switches. 

To safeguard in the simplest and most reliable 
manner against any temporary reduction in 
engine output, a parallel connected system is 
required, and with this arrangement all the 
engines can safely be operated with the indi- 
vidual fuel controls opened right up to the fuel 
stops, and the fuel stop can be set as a definite 
limit, whereas with a series electrical system it 





* Institute of Marine Engineers. Symposium on “‘ The 
Engining of Post-War Cargo Vessels of Low Power,” 
June 13th and 14th, 1944. ‘ 
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is necessary to permit the governor to open up 
more fuel so that the healthy cylinders by 
developing an overload can make up for the. loss 
of power caused by the defective cylinder. 

With a direct or mechanical drive the engine 
invariably operates with a manually operated 
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Fic. 1—Proposed Arrangement of Diesel-Electric Propelling Machinery for Single-Screw Vessel 


fixed fuel control, and if a governor is fitted 
it is only arranged to cut off the fuel if the engine 
speed rises unduly or “ races.” 

The author has dealt with this matter of 
engine speed control rather at length because he 
so frequently finds that both the diesel engineer 
and the electrical engineer find it difficult to 
see why a manual fuel control can give better 
results on an internal combustion engine on a 
ship’s propeller drive than is usually obtained 
when a constant-speed engine governor is 
utilised. 

‘The equipment referred to earlier, which com- 
prised three 100 H.P. engines, was a constant- 
voltage D.C. parallel connected system with 
engines governed at 1650 r.p.m. The space 
available was extremely limited, and this 
requirement in itself necessitated the use of 
constant-voltage D.C. generators, which also 
supplied power for engine-room pumps and the 
anchor windlass. A special load regulator was 
introduced to maintain a steady propulsion 
load on the engines by automatically varying 
the field strength of the propeller motor, a 
device of this nature being essential for a small 
craft with a comparatively large propeller 
running at 120 r.p.m. when operating in any- 
thing like a seaway. 

The electrical system has operated extremely 
well, but soon after putting into service it was 
evident that the engine ratings, such as those 
instanced by Mr. Ricardo, while no doubt being 
perfectly satisfactory for land transport, were 
considerably too high for sea transport. As a 
result, the engine speed was reduced to 1300 
r.p.m., with a proportional reduction in output, 
and under this condition the engines are reported 
to have given better satisfaction. This experi- 
ence further confirmed our previous views that 
an A.C. electrical system would have decided 
advantages in a multi- “engined power plant, and 
this was also the opinion of several Continental 
engineers who were studying the problem at 
that time. _As a result of a thorough considera- 
tion of every aspect of the problem, the author 
got out the scheme described in British patent 
432,583. 

The experience gained with the small craft 
also showed that 100 H.P. engine units, even if 


too small, because of the high proportion of the 
total cost being taken up with the switchgear. 
Another important feature is that whereas Mr. 
Ricardo’s research had proved that the small 
high-speed oil engine of 100-150 H.P. was to 
all intents and purposes equal to the 1000 H.P. 
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unit from a fuel rate point of view, this is not 
the case with the transmission efficiency of the 
electrical system which falls away appreciably 
at the smaller powers, and there is no doubt 
that a mechanical reducing and reversing gear 


TaBLE I.—Single-Screw Cargo Vessel 
Diesel-Electric Equipment 
Ten twelve-cylinder Paxman Md RPH-VEE engines for 
a trials power of 3500 S.H.P., at a propeller speed of 
100 r.p.m. 
Power at propeller motor coupling 3,500 S.H.P. 
100 


Propeller speed r.p.m. 
Alternator efficiency “(excluding 


will show up to advantage as regards trang. 
mission efficiency for powers up to 500 H.P, 
propeller if the engines and gear drive cami 
conveniently fitted into the ship, and there ; is 
no other purpose to be served by the eloctrica] 
generating plant. 

The first example—Fig. 1—shows a 3200 
S.H.P., 95 r.p.m., single-screw lay-out for g 


Taste II.—Twin-Serew Cross-Channel Vessel Diesel 
Electric Equipment : 


Seven nine-cylinder Sulzer type engines at 404 r. p.m. on 
normal night service at 16-5 knots 


Total power at 1 a an motor 
couplings ... ... ane fa 

Propeller speed _.. 

Main alternator power used by 
scavenge blowers 

Auxiliary D.C. power used for 
main engine scavenge blowers.. 

Scavenge blower discharge reasure 

Scavenge air per sone (free air 


6,000 S.H.P. 
162 r.p.m. 


530 kW 


90 kw 
2-6 Ib. gauge 





at intake) . 5,050 cu. ft. per min 

Main alternator “efficiency at } 
tput (less excitation) 95-0 per cent. 

Propeller motor efficiency (less 

excitation) . 95-7 per cent. 
Excitation power taken from main 

alternators - 145 kW 
Excitation power taken from 

auxiliary D.C. supply . 40kW 
Alternator ventilation fan power 39 kW 
Hotel load, engine-room, pumps, 

ventilation, and propeller motor 

ventilation fans, as for turbo- 

electric vessel ... ... ... ... 220kW 
Auxili generator eficioncy — 

Atfullload.. . we. 92 per cent. 

At 50 per cent. load.. 89 per cent. 


Main engine— 


Total shaft output ... 7,533 B.H.P. 
No. in operation do coe wee? OWENS 
8 aid lain fanned 404 r.p.m. 
ean piston s ae 1010ft. per min. 
BMEP, oa go aa 62-6 per sq. in. 
Auxiliary engine— ‘ 
Total shaft output ... 580 B.H.P. 
pees. ; 450 r.p.m. 
] ean piston speed . 1,125ft. per min. 
B.M.E.P. (one engine "onl; y and 
self-driven blowers)... 55 Ib. per sq. in, 
Engine-room lay-out ... ..¢ ... See Fig. 2 


cargo ship, with a power plant comprising ten- 
engine alternator sets for propulsion purposes 
and two 250-kW D.C. generator sets for auxiliary 
power. An exhaust gas boiler may possibly 
be used to advantage, but it is assumed that the 


Taste IIl.—Twin-Screw Cross-Channel Vessel 
Diesel-Electric Equipment 


Twelve nine-cylinder Sulzer type engines, 540 r.p.m., on 
express service, 22-5 knots 


Total one at wage motor 


couplings ... 14,946 S.H.P. 
Propeller speed .. 216 r.p.m. 
Main alternator power. used by 

scavenge blowers... 1,650 kW 
Auxiliary D.C. power used for 

main engine scavenge blowers 350 kW 
Scavenge blower discharge pressure 5 lb. gauge 


Seavénge air per engine (free air) 6,750 cu. ft. per min. 


Main alternator full-load ooh vec 


excitation) 95-5 per cent. 
Propeller motor efficiency (exclud. 
ing excitation) . . 96-5 per cent. 
Excitation power taken from auxi- 
liary D.C. supply and including 
exciter set losses 73 kW 
Ventilation fan power for alter- 
nators and propeller motor at 
maximum trials wer and 
taken from  auxili said D.C. 
supply ... 21kW 
Allowance for engine- “room pumps, 
lighting, steering, and other 
auxiliary power ° - 100kW 
Auxiliary generator oficieney— 
At fullload ... .- 91-5 per cent. 
At 75 per cent. load. 91-0 per cent. 
Main engine— 
Total shaft output ... 3,800 B.H.P. 
No. in operation ... ... ... Ten 
Gah tee Hae! bed eH ese 9 ey wee 
ean piston speed ... 1,420ft. per min. 
BMEP. seen ace) eee 76-3 Ib. per sq. in. 
Auxiliary engine— 
Total al shalt output kot 286 B.H.P. 
oe 1,000 r.p.m. 
sfean i iston speed see 1,290ft. per min. 
MEP. : 63-5 lb. per sq. in. 


tae nanan service power conditions of 3200 S.H.P., 
95 r.p.m., with ten engines generating propeller power, 
the load values would be reduced as follows :— 
Power at = ai motor site ale 3,200 S.H.P. 
Propeller speed .. 95 r.p.m. 
Main engine— 
Total shaft output ... 

1,350ft. per min. 


ean piston sane 73-5 lb. per sq. in. 


The auxiliary power par for ventilation fans and 
pumps could pare be reduced below that required 
for trials conditions at maximum power. 

The efficiency of the propeller motors and alternator 
would be as for trials power conditions. 

Based on Davey, Paxman’s performance curves for 
these engines, the normal service fuel consumption per 


3,480 B.H.P. 
1,045 r.p.m. 


(less excitation).. 96-0 per cent. 
Propeller motor efficiency . 96-7 per cent. 
Excitation power taken "from 

main alternators 250 kW 
Excitation wer taken from 

auxiliary D.C. supply ... ... 79 kW 
Alternator ventilation fan paws, 

taken from ditto 63 kW 
Hotel load, engine-room, pumps, 

ventilation, propeller motor ven- 

tilation fans, as for turbo-elec- 

tric vessels ase . 306kW 
Auxiliary 3 etd efficiency — 

At full load see eee 92 per cent. 

At 50 per cent. load... 89 per cent. 
Main engine— 

Total shaft output ... 18,690 B.H.P. 

No. in operation Twelve 

8 Semiiive, Wess?’ yes 540 r.p.m. 

ean piston speed ... 1,350ft. per min. 

B.MLELP. 20.0 se ‘see 68-3 Ib. per sq. in. 
Auxiliary engine— 

Total shaft output 1,180 B.H.P. 

Speed .. 450 r.p.m 

Moon iston speed : 1,125ft. per min. 

B.M.E.P. (2-5- cylinder engines 

in service with self-driven 
scavenge pumps) ... 56 lb. per sq. in. 
Engine-room lay-out ... See Fig. 2 


deck machinery and engine-room auxiliaries will 
be electrically driven. 

The engines are by Davey, Paxman, type 
12 RPH-VEE, and are coupled to the alter- 
nators through Wellman-Bibby couplings, so as 
to make the combined shaft system suitable for 
operating over a speed range of 550 r.p.m. up to 
1100 r.p.m. The performance data given in 
Table I show the engine loading conditions. 








rated on a more conservative basis, were really 


day would be about 16-2 tons, including auxiliary power. 
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The dotted outline shows a direct drive engine, 
such as is in fairly common use for this class of 
vessel, With the same propeller power of 3200 
§.H.P. at 95r.p.m. The propeller motor is quite 
suitable for installation in the stern, although 
shown in the usual machinery space amidships, 
and the engine sets can also be dispersed about 
the vessel without introducing any operational 
difficulties. 

The marine engineer should bear in mind that 
the propeller motor can be situated as close to 
the propeller as permissible by its dimensions, 
and the A.C. synchronous type of propeller 
motor invariably used nowadays actually 
requires less attention than the common tram- 
car motor, which is tucked away under the 
floor below the passengers’ feet. 

As regards ventilation, all the transmission 
losses in the electrical system are carried away 


Governors serve no useful purpose, except as a 
speed-limiting device, and all that is required 
for controlling the propeller speed is for all the 
individual engine fuel controls to be actuated 
simultaneously by a common control lever or 
hand wheel. A suitable local fuel adjustment 
would be arranged at each engine and a special 
double scale load-indicating instrument on the 
gauge board. The instrument scales would be 
marked in percentages of full load, one scale 
showing the average for all the engines, and the 
second scale indicating the percentage load on 
that particular engine unit. The readings 
would be direct without requiring any correction 


when it is running at a constant speed under 
governor control and driving an electric gene- 
rator, is rather at a loss to understand the 
characteristics of a multi-unit A.C. electrical 
system with a synchronous propeller motor. A 
simple analogy is to consider all the engines 
each driving # pinion engaging a common gear 
wheel and a reversing gear with clutch, between 
the gear wheel and propeller shaft. 

The engines for the A.C. electrical system are 
all kept in step exactly as in the case of the 
mechanical arrangement, even when the power 
to the propeller motor is interrupted, and 





by sea water air coolers located in the closed 


the condition corresponds to the mechanical 
arrangement with clutch disengaged. 

If the fuel is entirely cut off from an engine 
before its alternator is switched out of the power 
circuit, i.e., its pinion drive disengaged from 





the common gear wheel, it will still be main- 
tained in rotation exactly in step with the 


for engine speed. 
The electrical drive also has the property of a 


mechanical drive with spring couplings in the 


system which, whilst not permitting any slip 
once the motor is synchronised, allows of a slight 
angular displacement, the degree of displace- 
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FiG. 2—Proposed Arrangement of Diesel-Electric Propelling Machinery for Twin-Screw Passenger Vessel 


ventilating air systems of the alternator and 
propeller motors. This arrangement makes it 
unnecessary to provide any special ventilating 
air ducts for the electrical machinery. 

Fig. 2 shows a diesel-electric drive machinery 
lay-out for a vessel to run in the same cross- 
channel service as an existing turbo-electric 
vessel, and the performance data given in 
Tables II and III are based on the powers 
developed on the steam vessel and taken from 
the electrical instruments. The conditions 
would appear ideal for the diesel-electric equip- 
ment, namely, a nightly run of ten hours at 
16-5 knots to a railway time-keeping schedule, 
with an occasional 2}-hour fast daytime run at 
22-5 knots for Bank Holiday traffic. The turbo- 
electric vessel is equipped with two main turbo- 
alternator sets, one of which serves all require- 
ments at its best efficiency for the nightly runs. 

The engines shown are Sulzer design nine- 
cylinder, 320 mm. bore, 380 mm. stroke, with 
electrically driven scavenge blowers of the high- 
speed centrifugal type supplied through a fre- 
quency changer equipment specially designed 
to give a blower speed and delivery pressure to 
suit thé speed range of the main engines. The 
auxiliary engines have five cylinders, the same 
dimensions as the main engine cylinders, but 
have self-driven reciprocating scavenge pumps 
to facilitate starting up and to. suit port duty 
conditions. ‘Two of these sets are ample for all 
loads if the vessel has no bigger hotel load than 
the existing steam vessel, but as a result of a 
saving of 20ft. in length of machinery space 
and the elimination of the boiler uptakes, it 
may be found that the extra passenger accom- 
modation thus obtained will increase the hotel 
load. It is proposed to install an exhaust gas 
boiler to deal with the engine exhaust when 
developing the normal service duty of 6000 
8.H.P. for steam heating purposes. 

It is possible that the diesel engineer, who, 





while familiar with the operation of the engine 


engines developing power, its alternator mean- 
while functioning as a synchronous motor. This 
results in the elimination of the “ beat”’ or 
unpleasant vibration sometimes experienced 
when adjacent engines are running nearly but 
not exactly at the same speed. 

* The clutch and reversing feature is embodied 
in the synchronous motor, and when the pro- 
peller motor is brought up to near synchronism 
by the driving action of the squirrel cage wind- 


Weights of Machinery Installations 
Fig. 1 








Tons cwt 

Propulsion motor ks nthe! sta* Aces sae: TO 
Main diesel alternator sets... ... ... ... 70 0 
Auxiliary diesel generating sets Cae ake ee Oe 
Auxiliaries for diesel engines ... ... ... 15 0 
SEs acu. See see. 3¢q oe 10 0 
Contactor cubicle ge ae ae ie 5&6 0 
Switches. oii! GRID a Or @ 

Approximate total ... 154 tons 

Fig. 2 

Propulsion motors, 2 off ... ... ... .. 100 0 
Main diesel alternator sets, 12 off ... ... 408 0 
Diesel generator sets, 3 off... ... .-. ... 91 8 
Motor alternator sets, 2 off... ... ... ... 18 0 
Diesel alternator sets, 2 off... ... ... .«. 16 0 
Frequency changing sets,4off ... ... ... 16 12 
Contactor cubicle, 1 off aad 4 ener peisingteiet annie 
pS ee Ss 2 ae toner aae eran? ° 

Approximate total . . 674 tons 


ing, which corresponds to the mechanical fric- 
tion clutch, the application of the excitation 
current to the propeller motor rotor field wind- 
ing brings the motor into synchronism with the 
alternators, and the operation is exactly com- 
parable with the mechanical drive and the 
clutch fully in and solid without any slip. 

As with the group of geared engines, each 
engine alternator set will contribute a turning 
effort to the common system in proportion to 
the amount of fuel it receives, and correspond- 
ing to the position of its fuel control lever. 





ment varying with the load, and this contri- 
butes greatly to the smooth running. 

In this short paper it is not possible to point 
out all the interesting features possible with 
electrical transmission systems, but it is hoped 
it will encourage interest in them and serve to 
show how standardised engines can be effectively 
used as a power plant for a normal and also a 
special class of ship. : 

I have to thank my employers, the British 
Thomson-Houston Company, Ltd., for granting 
me the facilities for preparing this paper, and 
also my colleague, Mr. J. James, for his work on 


rp the lay-out drawings. 








The Rotol Cabin Supercharger 





For a considerable time past the firm of Rotol 
Ltd., the designers and manufacturers of an all- 
British constant-speed propeller, has interested 
itself in auxiliary units, the latest of which is a 
pressure cabin supercharger, which has been 
produced after extensive research. The unit 
illustrated overleaf has reached a stage of 
efficiency which maintains the interior of the 
aircraft cabin at an air pressure corresponding 
to the atmosphere at 10,000ft., at any height up 
to 40,000ft. In addition, the air is warmed so 
that the cabin interior is maintained at a com- 
fortable temperature all the way up to the 
ceiling. 

As a result passengers and crew need neither 
oxygen masks nor special clothing. In fact, 
during some experimental flights in the strato- 
sphere a little too much heat was provided ; 
the crew removed their coats and sunned them- 
selves through the roof, high above the clouds. 

The superchargers are attached to, and driven 
by, the inboard main engines. For security’s 
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sake two superchargers, each designed to deliver 
the requisite amount of air, are provided. The 
quantity of air is determined by the breathing 
requirements of the passengers and crew, plus 
that required to produce comfortable ventilation. 

Unless the aircraft cabin has been specially 
designed to be air-tight the various leaks may 
pass more air than is required for ventilation. 
In such cases extra large units are required or a 
lower pressure must suftice. 

In a thoroughly air-tight cabin the flow of air 
is controlled by a valve, which permits it to 
escape at a predetermined rate. For civil air- 
craft this valve is controlled automatically by 


chamber by an annular space drained and 
vented to the outside atmosphere. The pumping 
chamber spindle is sealed by a non-rubbing 
steam turbine type of labyrinth gland, which is 
fed with compressed air bled from the super- 
charger delivery. At the sacrifice of some air 
this system ensures that at all times there is a 
one-way flow of air from the pumping chamber 
out through the drain. Any oil escaping from 
the driving mechanism is thus discharged harm- 
lessly overboard. This system is so effective 
that the units have been run experimentally for 
long periods with no sealing device on the 
driving gear side. Such running, however, 
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CONSTRUCTION OF CABIN SUPERCHARGER 


an aneroid device. The valve is progressively 
closed as the altitude increases. 

The supercharger, as will be seen from the 
accompanying engravings, is of the displace- 
ment type, and has two spindles running inside 
an aluminium casing and carrying two rotors, 
which interact upon each other without actually 
touching each other or the casing. No sliding 
or rubbing parts can be employed in the 
pumping chamber, because no oil must be per- 
mitted in it in any circumstances, for unless the 
blower chamber is absolutely free of oil the air 
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CABIN SUPERCHARGER 


will be contaminated and will make conditions 
unpleasant in the cabin. 

This requirement introduces a mechanical 
problem, because the supercharger is attached 
to and driven by an aero-engine full of hot oil. 
Moreover, the driving gears of the supercharger, 
although outside the pumping chamber, are 
running at high speed and need to be drenched 
in oil. 

Early designs included the use of conventional 
types of oil seal between the driving gears and 
the blowing chamber. This practice was satis- 
factory until the seals began to wear or the 
crankcase back pressure began to rise. Finally, 


the problem was ingeniously solved by separat- | © 


Swaim Sc 


resulted in a heavy loss of engine oil through the 
drains, but no oil whatever gained access to the 
air pumping chamber. 

Owing to the compression of the air—which 
increases with altitude—the delivery tempera- 
ture steadily increases until at maximum alti- 
tude it may exceed the temperature of boiling 
water. The increase conveniently coincides 
with the exterior drop in air temperature. How- 
ever, to discharge the heated air directly into 
the cabin might cause uneven heating and result 
in discomfort. It is usual, therefore, to admit 
the air into the cabin between the surfaces of 
the double-skinned windows and pilot’s wind- 
screen. This method has moreover the merit of 
keeping the windows free from cloudiness or 
frost. 

As already mentioned, the air in the cabin, 
after doing its work, is clischarged to the outside 
atmosphere through any small leaks in the 
structure, but chiefly through the automatic 
escape valve. In addition, the vitiated air may 
be discharged through the turbine gyroscopes 
of the various navigation instruments, for in 
unsupercharged aircraft special vacuum pumps 
are required for this purpose. In large aircraft 
equipped with auxiliary electrical plant driven 
by separate small engines the vitiated air may 
be used to supercharge these engines. 

For large post-war civil aircraft, designs have 
been prepared, by which the passengers’ and 
crews’ compartments will be closed from the 
start. Full air conditioning will be provided, 
including refrigeration, heating, drying, and 
humidifying apparatus, in addition to the 
superchargers, by which the cabin conditions 
will be maintained at comfortable ground level 
conditions whether the machine is in the strato- 
sphere, near the ground, in the Tropics, or the 
Arctic regions. By such méans, young and old, 
weak and strong passengers will, it is expected, 
be able to fly immense distances free from dis- 
comfort of any kind. 








CANADIAN-Buit® LecoMOTIVES FOR JAMAICA,— 
Six standard-gauge, 4-8-0 locomotives are being 
built for the Jamaica Government Railway by the 
Canadian Locomotive Company. These engines are 
stated to be designed for a fractive force of 
$2,870 lb. with a boiler pressure of 1901b. The 
enadian Pacific Railway is supervising their 


The Allocation of Government 
Factories 


In the House of Commons, on Tuesday, July 
25th, the President of the Board of ‘Trade 
Dr. Hugh Dalton, dealt with the disposal of 
Government property and stocks, outlined in 
the White Paper summarised in our issue of 
July 21st. On the allocation of Government 
factories, he said that it had been decided that 
competitive bidding would not give the begt 
results. During the next few years there would 
undoubtedly be a shortage of good factorios 
and unless suitable control was exercised com. 
petition might force prices up to an artificially 
high level, which might result in the limited 
factory space being devoted to less essential 
purposes of production. The Government 
regarded the controlled allocation of  jtg 
factories as being one aspect of the genoral 
policy laid down in the White Paper on Employ. 
ment. Therefore in allocating such factories, 
account would be taken of the following con. 
siderations :—The establishment of a balanced 
distribution of industry in the particular area 
where the factory was situated, and the contri. 
bution it could make to local employment ; the 
need to re-establish and to expand our export 
trade; the need to maintain a suitablo war 
potential in the years of peace; the require. 
ments of town and country planning ; and the 
ability of applicants for factories to make 
efficient use of the premises with the minimutin 
of reconstruction. It was the intention of the 
Government that allocation should be in accord- 
ance with these criteria. As to the purpose for 
which the factories would be used and who 
should use them, the Government had rejected 
the principle of competitive buying by private 
enterprise or by anyone else. The Government 
would consider in each case what was the best 
use to which a factory could be put arfd who 
should use it. Later in the discussion, Captain 
Waterhouse, the Parliamentary Secretary to 
the Board of Trade, stated that allocation of 
factories would be made forthwith. That, he 
said, would relieve industrialists who were 
anxious to make their plans as soon as possible, 
It was the intention of the Government to give 
a ten-year lease of these factories in the first 
instance, but there might be cases where thiat 
period might not be nearly sufficient. 








American Sewerage Develop- 
ments 


A BEPORT on sewerage and sewage treat- 
ment in the United States lists more than 
6000 public sewage works, in addition to which 
are some 300 works in connection with war 
industry plants. While many public works of 
this kind had to be shelved, other works had 
to be built to provide sanitation facilities where 
war activities had overwhelmed normal muni- 
cipal functions. For the early post-war period, 
construction of sewers, sewage treatment works, 
and plants for garbage and waste disposal is 
estimated at £54,000,000. ‘Two lines of special 
activity will be in checking the pollution of 
streams and lakes by sewage and industrial 
wastes, and in requiring firms which produce 
such wastes to pay the increased cost of treat- 
ing the wastes in municipal plants designed for 
the treatment of sewage. In some cases war 
conditions have caused both sewage and wastes 
to be increased to more than double the normal 
volumes. Recovery of grease is an important 
factor, since there is such a demand for grease 
in various construction operations. War 
industries producing wastes are of three classes : 
—First, explosives and munitions, including 
trinitroluol, smokeless powder, shell casings, 
and aeroplane motors; secondly, such new 
industries as synthetic rubber, alcohol, high- 


octane petrol, dehydration of food, and organic 
chemicals ; 
existing industries, such as meat packing and 
steel manufacture. 
ment at large Army camps have been met 
successfully, ranging from sedimentation with 
chlorination to trickling filters—either low or 


thirdly, increased production of 


Problems of sewage treat- 








ing the driving gear oil seal from the pumping 


construction. 


high rate—and in some cases to activated sludge. 
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Markets, Notes and News 


Unless otherwise specified home trade quotations are delivered f.o.t. 
Export quotations are f.o.b. steamer 


Scotland and the North 
Conditions in the Scottish iron and steel 
industry have not materially altered in the past 
the | few weeks, and production is at a lower level than 


The prices quoted herein relate to bulk 


Iron and Steel in the United States 


The iron and steel industry in the United 
States continues to operate at a high rate of capacity, 
but there been some fear of late that 
demand has outstripped supplies and that this 
ition may become accentuated. As a result an 
arrangement has been entered into by which 10,000 
tons of steel, principally plates, will be shipped from 
Great Britain to the United States each month for 
atime. The position in the United States is partly 
due to a shortage of steelworks labour, which has 
been estimated at about 50,000 men. It is su; 
that somewhere in the neighbourhood of 500,000 
tons of steel ingots will be lost because of the 
shortage. The plate position has caused some 
anxiety. In 1942 the output of sheared and 
universal mill plates by the American industry was 
12,000,000 tons. The pig iron position in some parts 
of the United States threatened to become cult 
recently, and at Pittsburgh the producers had to 
draw upon their stocks, but the position is now 
rted to be easier. Four blast-furnces which 
were idle have resumed o tions and another 
furnace of the National be Works has also 
resumed work after bmp idle since last December. 
In May the production of pig iron totalled 5,342,866 
tons, compared with 5,243,410 tons. The total pro- 
duction for the first five months was 26,424,993 tons, 
of which 287,790 tons were ferro-alloys, chiefly 
ferro-manganese and spiegeleisen. The output last 
May included 42,380 tons of ferro-alloys. The rate 
of operation for pig iron producers in May was 
94 per cent., compared with 95-30 per cent. in 
April, It is reported that supplies of ore fuel and 
other raw materials are ample to meet the industry’s 
irements. In May the consumption of Lake ore 
totalled 7,557,762 tons and the total consumption 
by the furnaces at Lower Lake points for the 
district to June Ist is 37,178,170 tons. The Wabana 
iron ore mines in Newfoundland in 1943 produced 
537,088 tons, compared with 1,190,126 tons in 1942. 
It is expected that the production during 1944 will 
reach 500,000 tons. The steel output in the United 
States in June averaged 97°3 per cent., which was 
equivalent to an estimated weekly output of 
1,742,000 tons of ingots. Brazil is expected to place 
an order for 28,660 tons of 100-Ib. steel rails plus 6400 
tons accessories. In June the deliveries of finished 
steel by the subsidiaries of the United States Steel 
Corporation declined by 39,165 tons to 1,737,768 
tons. ‘The May figures were 1,776,934 tons. The 
tonnage in June, however, was higher by 185,106 
tons than the deliveries in June, 1943, which totalled 
15,552,663 tons. 


The Pig Iron Market - 
The British pig iron ition is as satis- 
factory as at any time since the war, and as pro- 
duction has been well maintained, excepting in 
those eases in which the Iron and Steel Control 
has decided that the position warrants a lower rate 
of output. Supplies to consumers engaged on 
essential work are fully adequate to meet the 
reduced demand. In a number of cases users are 
accumulating some stocks. At one time in the early 
days of the war, the basic steel position gave rise 
to some anxiety, but for a long time the output has 
been sufficient to meet consumers’ demands. The 
slackening in the volume of Government work 
coming forward has resulted in a definite change in 
the situation, and foundries, many of which have 
been hard pressed to keep abreast with their commit- 
ments during the war years, are finding that they 
are in @ position to undertake other work, which is 
only forthcoming in a few cases. The foundries 
mares upon speciality work are not, as a rule, 
badly off for business, but the greater part of the 
work upon which they are Sees is for the 
Government and the general tendency is for work 
of this description to taper off. This class of 
foundry, as well as engineering foundries, is absorb- 
ing steady quantities of refined and low and medium- 
phosphorus pig iron, as well as a certain amount of 
hematite pig iron. The distribution of the latter 
pig iron is carefully watched over by the Control, 
and licences to purchase are only issued when no 
other kind of pig iron is suitable. Although con- 
siderable quantities of high-phosphorus pig iron are 
available, sales of these hang fire, and there seems 
little likelihood of an improvement in the demand 
until the light castings foundries are working at a 
more normal rate, The heavy electrical engineering 
foundries and the machine tool trade are maintaini 
& fair rate of operations, and there is some dis- 
content amongst consumers, as well as the pro- 
ducers, of pig iron at the rather tight hand the Iron 
and Steel Control is keeping upon the issue of 
licences, No difficulties have developed in the raw 
materials position, and there has been a considerable 
unprovement in supplies of cupola coke. 








quantities. 


for some time. This, however, is due to the lessened 
requirements of the Services and a few other 
factors in the situation which influence the position. 
The production of iron and steel materials has 
reached a point in which it can take care of Govern- 
ment requirements without difficulty, and in the 
case of some armaments and equipment large 
reserves have been accumulated, = addition, 
ania | influences have affected outputs in this 
area, but most of the producing consuming 
industries resumed full-scale working on July 24th. 
Pressure to obtain poe has slackened to a con- 
siderable degree, but lately the demand has 
veered somewhat in the direction of boiler plates, 
although there is a considerable amount of work 
in the hands of the shipyards, which will call for 
large quantities of plates in the near future. Con- 
sumers, however, are finding it much easier to obtain 
reasonable delivery permits than was the case a few 
months ago. The active demand for light, medium, 
and special sections makes that department one of 
the busiest in the industry, and most makers have 
heavy order books. The re-rollers are heavily 
engaged in the production of these descriptions, 
but, fortunately, have received good supplies of 
billets ; in fact, many of the re-rolling works have 
been able to accumulate stocks. The light con- 
structional firms are for the most part well ps. pa de 
and their requirements of lighter structural steel 
are on a substantial scale. Most of the bar iron 
makers are kept well employed,’ although the con- 
ditions in that trade are not so uniformly busy as in 
the steel trade. The volume of new. business reach- 
ing the steelworks in the Lancashire area has declined 
somewhat sharply during the last few weeks, but the 
general impression is that there will be an expan- 
sion in the demand later in the year. Consuming 
industries for the most part are fully employed, 
but many of them have covered their requirements 
for some time. The demand for large steel bars, 
which for some time were taken up in large quan- 
tities by the engineering industry, has fallen off, and 
similar conditions rule in the plate department, 
although there is an active request for locomotive 
descriptions, Great activity rules at the steelworks 
on the North-West Coast. Outputs have been on a 
heavy scale, and most of the production is for 
Government purposes. 


North-East Coast and Yorkshire 


The iron and steel markets have been a 
little brighter of late, and a fair amount of business 
has been booked by the steelworks on the North- 
East Coast. It is rather early to say that there is 
any clear check on the recent easier demand, and it 
is rather in the nature of a promise of better things 
to come. Those who have maintained the point of 
view that the recession in the demand was of a 
temporary character, however, are encouraged in 
this view. The steelworks on the North-East Coast 
have not been short of work, and have carried 
heavy order books, although new business has been 
quiet compared with the quantity coming forward 
in the early part of the year. All the finishing 
departments have been actively employed. The 
demand for plates, particularly of the heavier 
descriptions, has been comparatively quiet, but 
lately there has been more life in this department. 
Compared with the position a few months ago, con- 
sumers are able to obtain delivery from most 
makers within a few weeks, instead of the months 
that were required at the opening of Period I. 
The re-rolling industry is maintaining a high 
rate of operations and the books of most of the 
re-rolling works are congested with orders for 
delivery extending to late in the year. An active 
business continues to be transacted in small bars, 
ight, medium, and special sections, and strip. 

is branch of the industry, however, is receiving 
steady supplies of billets, blooms, and sheet bars, 
and the Control sees to it that the deliveries are 
steadily maintained. In addition to prime billets, 
considerable quantities of defective billets, rails, 
and double sawn crops are reaching the re-rollers. 
There is a good demand for large-diameter steel 
bars which are passing in “considerable quantities 
to the engineering industry. The sheet position 
shows no signs of ing, and, although of late 
the volume of new business has been on a rather 
smaller scale, it is of considerable proportions. 
Activity at the Yorkshire iron and steelworks is 
maintamed, and the works have enough orders in 
hand to keep them fully employed for months to 
come. By far the largest proportion of business 
panied 5 is in basic steel, and although the demand 
for this description is quieter, it is on a heavy scale. 





The Midlands and South Wales 

Although there has been a decline in tha 
activity of the Midland iron and steelworks, this 
does not apply to the re-rolling section, which is 
practically at capacity on orders for small- 
sectional material and strip. Not for many years 
has the re-rolling industry been so busy, and there 
is no indication that the demand, which has been 
on a heavy scale for a month or two, is likely to 
decline. A number of the re-rolling works have up 
to four months’ work on hand, and, since these 
orders are largely of an essential character, it is 
fortunate that the supplies of billets, blooms, and 
sheet bars is on a scale sufficient to enable the 
recent large outputs of re-rolled steel to be main- 
tained. The greater part of the supplies of semi- 
finished steel reaching the works is from home 
sources, but recently there has been some diminu- 
tion in the production in some districts, to meet the 
lans of the Control. Larger quantities, however, 
ve been distributed from new sources, and home 
supplies have been increased by considerable with- 
drawals from the stocks of imported semis. A large 
tonnage of defective billets, double sawn crops, and 
other suitable re-rolling material, is quickly taken 
up by the re-rollers. The plate trade is quiet, but it 
is that there will be revival in the demand 
in the not-distant future, since the large consumers, 
such as shipyards, locomotive builders, &c., have 
a considerable amount of work in hand. Business 
in heavy joists and sections has been slow for some 
time. The lull in the demand for steel products, 
which has affected all the producing districts, is 
apparent in South Wales, but the works are operat- 
ing upon a large aceumulation of orders, and are 
certain to be busy for a long time. New business in 
plates has been dull, but there has been no slacken- 
ing in operations at the mills, which are completing 
old contracts. There is a strong demand for billets 
and sheet and tinplate bars, and users are taking up 
all their allocations of this class of steel they can 
obtain. Sheet makers have a big tonnage of orders 
on their books, but recently the amount of new 
business coming forward has declined. This, how- 
ever, is not likely to affect the activity at the works 
for a considerable time. Dull conditions have ruled 
in the tinplate market. A fair amount of business 
on home account has reached the works, but the 
quantities booked have been less than the pro- 
duction. The unfilled orders in hand, therefore, 
have declined to a rather low figure. Makers have 
@ certain amount of business for delivery in the 
fourth quarter, and the majority of the works are 

not quoting for delivery before October. 


Iron and Steel Scrap 


Although the volume of business trans- 

acted in iron and steel scrap recently has shown a 
tendency to lessen, fair tonnages have changed 
hands. The annual holidays, congestion at some of 
the works, and difficulties in moving quantities in 
some districts have led to a number of works placing 
embargoes upon deliveries for the time being. The 
demand is principally for heavier and better 
qualities. Good heavy mild steel scrap, cut to 
furnace or foundry sizes, is in active request, and 
consumers are taking up al] the material allocated 
to them. A rather quieter tone has developed in 
bundled steel scrap and hydraulically compressed 
steel shearings, but more recently the demand has 
shown a tendency to improve again. A fair business 
has been transacted in mild steel turnings, but, on 
the whole, this branch of the trade is not experienc- 
ing good conditions, since large quantities of good 
heavy and chipped categories are arising, and 
merchants are finding it difficult to dispose of all the 
material coming to d. There is also a quieter 
tone in mixed wrought iron and steel scrap for basic 
steel furnaces, although it is expected that the 
demand for this will improve at no distant date. 
Good heavy material is in some demand, but the 
quantities available are not large; light material 
is art and patie merchants are finding that 
stocks show a tendency to accumulate. Consider- 
able quantities of light steel scrap are reaching the 
presses. Com ic bundles are in rather 
quiet. request. A fair trade, also, has been passing 
lately in cast iron borings. Foundries generally 
are fairly active buyers of scrap, but im some 
sections consumers have not been able to obtain all 
the quantities they require. This is particularly so 
in the case of heavy cast and machinery metal. The 
foundries are active buyers of heavy wrought iron 
scrap, but are not able to obtain all the best-quality 
material they want. There is a fair demand for 
igh-speed steel scrap and turnings containing a 
minimum of 14 per cent. tungsten. A steady trade 
has passed of late in the acid carbon steel scrap 
section. The market for alloy steel scrap is dull, but 





there is a demand for high-speed steel scrap. 
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Notes and 


Rail and Road 


Automatic Coach WasHER.—The Pennsylvania 
Railroad has installed a 100,000-dollar automatic 
coach washer in its Philadelphia Thirtieth Street 
coach yards. After washing, the coaches are passed 
to other tracks, where cleaners go to work on the 
interiors. The present programme of coach washing 
involves the daily cleaning of more than 200 
coaches that terminate in Broad Street Station. 


Guass Bricks FoR ENGINE SHEDs.—The New 
York, New Haven and Hartford Railroad has 
replaced ordinary glass windows in four of its loco- 
motive sheds with glass bricks. It is expected that 
this will appreciably reduce maintenance expendi- 
tures on the old glass, which has always run into a 
major figure. Similar treatment is being considered 
for the Providence and East Hartford engine sheds 
and shop buildings at Readville. The bricks, it is 
said, afford maximum distribution of light. 


PuL~MAN, INCORPORATED, REsEARCH.—In his 
statement at the annual meeting of Pullman, 
Incorporated, Mr. David Crawford, the president, 
said that much of Pullman standard peacetime 
research had found application in wartime pro- 
duction. Some of the post-war developments would 
include increased installation of streamlined, air- 
conditioned trains, built of new and stronger alloys 
of steel, and of the light metals. Wagons of 
lighter weight, carrying greater revenue loads and 
designed for rapid loading and unloading, smoother 
riding of high-speed trains by greater use of shock- 
absorbing installations in the running gear; better 
spring suspension and other truck details, with 
greater use of roller bearings in order to permit 
higher speed operation without danger from hot 
journals. Designs for improved types of sleeping 
car accommodation had been worked out. 


Miscellanea 


Aw AsBESTOS DEVELOPMENT.—A use for asbestos 
that has attained recent prominence is in making 
protective asbestos felt to prevent corrosion of 
petroleum pipe lines. The pipe is first coated with 
tar, followed by asbestos felt wound spirally. The 
Big Inch pipe line required 36,100 square feet of 
such felt per mile and the Little Inch 30,100 square 
feet per mile, but the entire length of the pipe lines 
was not thus covered. ~ 

Zinc Attoy Dre Casters’ Assocration.—The 
Zine Alloy Die Casters’ Association was formed in 
February, 1942, and has just issued a _ leaflet 
explaining how zinc alloy die casting serves industry, 
and containing hints on how to make the best use 
of die castings. The aims and activities of the 
Association are also described in the leaflet, copies 
of which are available from the Secretary, Lincoln 
House, Turl Street, Oxford. 


NICKEL From CuBaA.—It is reported that a former 
jungle area near the town of Nicaro, Cuba, is now 
producing 5000 tons of nickel ore a day for the 
United Nations’ war effort. The ore, lying on the 
surface for a depth of from 12ft. to 50ft., contains 
45 per cent. iron, some chromium and cobalt, and 
from 1 to 3 per cent. nickel. The deposit, it is 
stated, is being worked by the Nicaro Nickel Com- 
pany on behalf of the United States Metals Reserve 
Corporation. 

SWEDEN’S TELEPHONES.—Statistics recently pub- 
lished show that the number of telephones in 
Sweden increased by 60,000 in 1943, reaching a 
total of 1,075,000 instruments, or one for each six 
inhabitants. The conversion of the Swedish tele- 
phone system to automatic operation continued, in 
spite of some shortage of copper, rubber, and other 
raw materials. The number of licences for radio 
receiving apparatus increased in 1943 by 81,000 
to a total of 1,710,000, or 263 sets per 1000 
inhabitants. 

Fivuoroscoric InsPection.—The use of fluoro- 
scopy, or the visual examination of the internal 
nature of an object on a fluorescent screen, for 
industrial X-ray inspection, has generally been con- 
fined in America to the examination of motor tyres, 
packaged goods, citrus fruits, and shoe fittings. 
According to Scientific American, considerable 
research is now being carried out to establish the 
best operating conditions for the fluoroscopic 
inspection of aluminium and magnesium aircraft 
castings. The fluoroscopic: method, it is stated, is 
most useful as a method of “ preselecting ” castings 
with relatively gross defects for subsequent radio- 
graphing. It is especially valuable for the inspection 
of cored passages in castings and as a tool for the 
general control of foundry practice. Properly 


applied, it can cut down in large measure the great 
amount of X-ray photographic work now applied 


~~ 


Memoranda 


to light alloy products. The suitability of a casting 
for this type of inspection is governed by its size 
and shape. Light alloy castings are suitable that 
have a maximum cross section of 2in. in any portion 
and that are of such shape that manipulation will 
allow the X-rays to penetrate each part of the 
specimen and give a readable shadow on the 
fluorescent screen. 


VEGETABLE O1t FoR ILLUMINATION.—The pre- 
vailing scarcity of paraffin oil in India for bieiliacn 
use has necessitated the development of substitute 
illuminants. Systematic investigations on vegetable 
oils, carried out in the laboratories of the Director 
of Scientific and Industrial’ Research, have estab- 
lished the suitability of blends of vegetable oils with 
either kerosene or fusel oil as illuminants, which can 
be used in the common hurricane lanterns and 
miners’ safety lamps. Indian Engineering says 
that the development of these blends is of particular 
interest, as they will be useful not only in tiding 
over the present emergency period, but also in 
peacetime. 


AMERICAN PotasH InpustTRY.—New records in 
production and sales of domestic potassium salts 
were again made in America last year. Nearly a 
million and a half short tons of marketable potassium 
salts, containing 739,141 tons of equivalent potash, 
were produced. A somewhat smaller quantity, 
1,401,271 tons, was sold. This, according to reports 
from the producers to the United States Bureau of 
Mines, contained 732,151 tons of equivalent potash. 
Stocks in producers’ hands at the end of 1943 were 
larger than in any of the three previous years. 
Present producing capacity of the domestic potash 
mines is more than enough to cover normal domestic 
requirements under post-war peacetime conditions. 


Tue Price or Coat.—In the House of Commons, 
on Tuesday, July 25th, Major Lloyd George, the 
Minister of Fuel and Power, stated that there would 
be an increase of 4s. a ton in the price of coal, as 
from August Ist. This price increase was required 
first to meet the cost of the increased wages paid 
under the Porter awards and as a result of other 
negotiations of which he had informed the House ; 
and secondly, to liquidate, so soon as was reasonably 
possible, advances made by the Treasury to the 
Charges Account in order to enable the higher wages 
to be paid before prices were increased, to meet 
other costs which were not fully covered by the 
earlier price increase, and to maintain the owners’ 
credit balances. 

THERMAL Expansion oF HicuH-Smuicon Cast 
Inon.—A paper by P. Hidnert and G. Dickson, in 
The Journal of Research of the National Bureau of 
Standards, gives data on the linear thermal expan- 
sion of high-silicon cast iron containing approxi- 
mately 14 per cent. of silicon, with 3 per cent. of 
molybdenum and without appreciable molybdenum, 
at various temperatures between 20 deg. and 700 deg. 
Cent. Differences between the coefficients of 
expansion of these high-silicon cast irons were found 
to be slight. Both high-silicon cast irons were found 
to have slightly higher coefficients of expansion than 
electrolytic iron for temperature ranges between 
20 deg. and 300 deg. Cent., and appreciably higher 
coefficients for higher temperature ranges. No indi- 
cation of growth similar to that of ordinary cast 
iron was observed on heating the high-silicon cast 
iron to 700 deg. Cent. 


RusseR Discussions.—His Majesty’s Govern- 
ment has announced that the Governments of the 
U.S.A. and the Netherlands have accepted an 
invitation to send officials to London towards the 
end of this month to engage in exploratory talks 


problems, both crude and synthetic, with which 
their Governments may be confronted and to draft 
a tentative programme of studies to be made by the 
officials of the three Governments as a. basis for 
possible further discussions. Advantage will also 
be taken of the opportunity to discuss the desir- 
ability of establishing 4 committee to keep the 
crude and synthetic rubber situation under survey 
with a view to eventual consideration of post-war 
problems affecting this commodity. The British 
delegation will be led by Mr. O. S. Franks, of the 
Ministry of Supply, who will have the assistance of a 
number of officials of the departments concerned and 
of representatives of industry. 


A.C. anp D.C. Motors AND GENERATORS.—The 
Director of Industrial Electrical Equipment, 
Ministry of Supply, has drawn the attention of elec- 
trical manufacturers to the new War Emergency 
Specification, B.S. 1156—1944, issued recently for 
Service Departments by the British Standards 
Institution. This specification applies to A.C. and 
D.C. motors and generators up to 300 H.P., kW 
or kVA, excludjng fractional horsepower machines 
and machines for use in ships or aircraft, and it is 





the desire of Government Departments to apply this 
specification to all future demands, except where 
there are special conditions of duty or seryigg 
which make additional requirements unavoidable 
The new War Emergency Specification may only be 
applied to existing contracts by arrangemont with 
the Government Department concerned, but on all 
future contracts it will be the rule that B.S. 1156. 
1944 applies unless there is a definite statement to 
the contrary. Manufacturers have been asked to 
refer to D.I.E.E. any demands calling for depart. 
tures from B.S. 1156, unless these are clearly neces. 
sary and have been agreed with the Government 
Department concerned. The general adoption of 
this specification will result in substantial saving in 
labour and materials. 


Wear-Resistant Castines.—In order to increase 
abrasion resistance and the resultant life of 
machinery parts subjected to wear, nickel-chromium 
white iron, says The Enginering and M ining 
Journal, has been extensively and successfully 
used in castings. The following composition limits 
have been found best for obtaining a material of 
optimum wear resistance for the applications made : 
—Total carbon, 3-40 to 3-75 per cent.; silicon, 
0-35 to 0-50 per cent.; manganese, 0-40 to 0-70 per 
cent.; nickel, 4-50 to 5-00 per cent.; chromium, 
1-50 to 1-75 percent. These applications, the scops 
of which includes one Michigan company’s mining, 
milling, and smelting operations, include dredger 
pump shell liners, impellers, pipe and flanged 
elbows, stamp shoes, mortar dies and mortar liners, 
ball mill liners, grinding balls, scoop feeders, Akins 
spiral classifier shoes, flotation impellers, pans and 
hoods, pulleys for copper casting wheels, welding 
rod for hard surfacing worn-down equipment. 


Gas INJECTION IN O1L-PRropucING SANps.—In 
1926 a beginning was made with the injection of gas 
into old oil-producing sands, in the Salt Creek Field 
at Natrona County, Wyoming. Before beginning 
this process it was expected that the reservoir 
pressures in these sands would be entirely depleted 
by 1929 or 1930. As a result of gas injection, how- 
ever, the sands are now producing nearly twice as 
much as they would otherwise have been capable of 
yielding. With the fluid withdrawals made during 
the last ten years the average reservoir pressures 
of the pressured sands have only dropped from 
2lb. to 3lb. per square inch, or 0-14kilo. to 
0-21 kilo. per square centimetre. Daily pro. 
duction, although about half what it was prior to 
the start of gas injection, has been maintained for 
some time at approximately its present level and 
is tending to become more stabilised. At the 
present rate of pressure drop, assurance is given 
that the productive life of these oil-producing sands 
will be extended over a number of years. 


Personal and Business 


Carprain E. C. Erig Smirn has been elected 
chairman of Rolls-Royce, Ltd. 

Sm Harry Rare has been nominated Presi- 
dent of the Institution of Electrical Engineers. 

Mr. R. C. Turner has been appointed manager 
of the Service Sales Division of British Timken, Ltd. 

Mr. H. E. Humpuries has been appointed a 
director of Siemens Electric Lamps and Supplies, 
Ltd. 

SPECIALLOID, Ltd., announces that its Western 
Area Service Depét is now at 52, Redcliffe Hill, 
Bristol. 

ApEQuATE WEIGHERS, Ltd., has changed its 
head office address to 10, Hobart Place, Eaton 
Square, S.W.1 (telephone, Sloane 8251). 

Mr. D. P. Wetman is being released from the 
Ministry of Aircraft Production to resume his duties 
as managing director of Foster, Yates and Thom, 


as to the probable nature of the post-war rubber Ltd 


Mr. Witu1am P. Rosinson, C.B.E., County 
Engineer for Surrey, has been elected President of 
the Institution of Municipal and County Engineers 
for 1944, in succession to Mr. L. St. G. Wilkinson, 
M.C., Borough Engineer of Wallasey. 


WE regret to have to record the death, at the age 
of sixty-two, after a long period of illness, of Colonel 
George Rollo, the vice-chairman and managing 
director of Grayson, Rollo and Clover, Ltd., the 
Mersey ship repairers. Colonel Rollo was formerly 
Director of Ship Repairs for the North-Western 


Tue CentRAL Evectriciry Boarp has promoted 
Mr. J. G. Bentley, B.Sc., A.M.L.E.E., Senior 
Assistant Operation Engineer, to be Operation 
Engineer for the South-East England and East 
England Areas as from August Ist, in succession to 
Mr. A. R. Cooper. Mr. C. Sykes, who has been the 
Board’s Operation Engineer for the Central England 
Area since 1930, is retiring for health reasons at 
the end of August and will be succeeded by Mr. P. W. 





Cash, B.Sc., A.M.I.E.E., Chief Assistant Operation 
Engineer, Head Office. 
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A Seven-Day Journal 


Institution of Factory Managers 


Ar the recent annual general meeting of the 
Institution of Factory Managers, held at the 
Hotel Russell, Russell Square, London, an 
interesting statement was read by the retiring 
general secretary, Mr. L. M. Angus-Butterworth. 
He said that as an industrial country our welfare 
and progress after the war would depend to a 
very large extent upon good management. It 
was therefore vital that there should be a body 
like the Institution of Factory Managers to 
organise as a’ profession factory managers who 
had the requisite qualities of being true leaders 
of men, on the one hand, and, on the other hand, 
possessing high technical training and know- 
ledge combined with the actual experience of 
running a factory. The organisation, he went 
on to say, occupied a special place as a pro- 
fessional body, as previous to its establishment 
there had been no national organisation repre- 
senting the interests of factory managers. The 
Institution was now endeavouring to secure 
recognition of this professional status by obtain- 
ing a charter which would enable members to 
be known as ‘“‘ chartered factory managers.” 
It was somewhat remarkable that factory 
managers before the founding of the Institution 
had not banded themselves together on a pro- 
fessional basis. Certainly there were other 
sectional trade societies which included textile, 
colliery, coke oven, quarry, pottery and other 
managerial groups, but did not cover the whole 
field. There was also the Works Management 
Association, which was concerned with the 
study of management problems, but whose 
membership was not confined to works and 
factory managers, but included a high propor- 
tion of business consultants, accountants, 
educationists, with others who were interested 
only very indirectly in management. The 
Institution, Mr. Angus-Butterworth pointed 
out, is still in its infancy. It was increasingly 
clear, he said, that with the amalgamation of 
industrial firms into larger units the factory 
managers would occupy important key positions. 
With the growing increase of public companies 
it seemed possible that in future years the 
Institution, with its London headquarters, might 
have a very large membership running into 
tens of thousands. The Institution was founded 
in Manchester in 1938, and in 1943 the London 
branch was formed. That branch has flourished 
greatly under the able chairmanship of Mr. 
Alexander Peet, with Mr. John Ayres as 
honorary secretary. A final step forward has 
now been taken and the headquarters have been 
transferred to London. Sir Murdoch Macdonald 
is president of the Institution, which now looks 
forward to making rapid progress with a bright 
and useful future. 


British Association Report on 
University Education 

Tue report of the British Association for the 
Advancement of Science on Post-War Uni- 
versity Education has now been published. The 
Committee, under the chairmanship of Dr. 
Maxwell Garnett, includes British and American 
members, in addition to which a number of 
eminent foreign members have collaborated in 
the work. Certain sections of the report have 
already been published as interim reports, but 
these are now brought into place in the final 
report, which has a preface by Sir Richard 
Gregory, the President of the British 
Association. After the preface, the report 
is divided into three parts. The first of these 
deals with general policy and methods and 
reviews the conditions, supply, and methods of 
selection of university entrance scholarships in 
England and Wales, and adds a note on the 
mutual recognition of university qualifications 
and the development of student exchange. In 
the second section of the report replanning is 
discussed, and a general degree course in natural 
science ‘and the humanities with sociology and 
citizenship are dealt with. The following 
section is on ‘“Science for All,’’ after which 
there follow sections dealing with education 
for public service, the education of teachers, 


graduate study, and research, adult education, 
broadcasting, museums, and mechanical aids. 
The future of university finance in Great 
Britain is then considered and the proposal for 
a University Advisory Council is stressed. The 
second section ends with a discussion on world- 
wide university ccllaboration, to which special 
authority has been lent by the presence of 
representatives of foreign institutions at the 
meetings of the Committee. The final section 
of the report deals with rehabilitation and 
includes such subjects as the reconstruction 
of libraries and laboratories and the re-estab- 
lishment of archives. 


Marine Turbine Research and 
Development 


Ir is announced by the Parsons and Marine 
Engineering Turbine Research and Develop- 
ment Association that Dr. Thomas W. F. 
Brown, D.Sc., M.I. Mech. E., M.I.N.A., has been 
appointed Director of Research to the Associa- 
tion, and will take up his duties on Friday, 
September Ist next. Dr. Brown graduated 
B.Se. in Engineering (including Naval Archi- 
tecture) at Glasgow University in 1921, and 
D.Se. in 1927. He was also awarded the asso- 
ciateship of the Royal Technical College, 
Glasgow. In 1926 he obtained the Robert 
Blair. Fellowship and went to Harvard Uni- 
versity to carry out research work, and received 
the degree of 8.M. (Harvard). Dr. Brown’s 
practical training was obtained in the marine 
engine works of Alexander Stephen and Sons, 
Ltd., Glasgow, and at sea in vessels of the 
British._India and other companies. Subse- 
quently he was assistant general manager of 
the marine engine department of Alex. Stephen 
and Sons, Ltd., and from 1935 to date has held 
the position of technical manager at the marine 
engine works of R. and W. Hawthorn, Leslie 
and Co., Ltd., Newcastle-on-Tyne. Dr. Brown 
is a member of the Institution of Mechanical 
Engineers, the Institution of Naval Architects, 
and the American Society of Mechanical Engi- 
neers, and is a Vice-President of the North-East 
Coast Institution of Engineers and Shipbuilders. 


The Portal House 


In moving the second reading of the Housing 
(Temporary Accommodation) Bill in the House 
of Commons, on Tuesday, August Ist, Mr. 
Willink, the Minister of Health, described the 
Portal house and gave some particulars with 
regard to its manufacture. In many respects, 
particularly the fittings, a standard had been 
reached which, he hoped, all permanent house 
construction would emulate. Early this year, 
he continued, ‘the Government decided that 
temporary houses of some kind would be neces- 
sary. In the first place, an industry had to be 
found which would be capable of very large- 
scale production at the earliest date and able 
to rely on an adequate supply of materials. The 
industry selected was the pressed steel industry. 
It had a vast experience from its wartime pro- 
duction, and it had accumulated great facilities, 
and the view was taken that it would fulfil the 
necessary conditions better than any other 
industry. It was in relation to the resources of 
that industry that the bungalow had been 
designed. There were at least five firms which 
would take part in the production. Two of 
these, Briggs Motor Bodies, Ltd., and the 
Pressed Steel Company, Ltd., would provide the 
bulk of the carcases and the partitions. Among 
the main contractors for the fittings would be 
Fisher and Ludlow, Ltd., Sankey-Sheldon, and 
Rubery, Owen and Co., Ltd. All of these con- 
cerns were at present taking part in war pro- 
duction for the three Supply Ministries, and 
maintained a most accurate system of costs. 
The Portal house. was the first design and the 
possibility of adding to this first type was being 
examined. . Providing that the necessary pro- 
duction conditions could be secured, further 
types would be added. . Alternative materials 
were being considéred and he was advised that 


at a price no higher than that of the prototype. 
With regard to the scarcity of materials, Mr. 
Willink said that all the timber would be 
required for the permanent housing programme. 
Lord Portal had taken great care in the 
bungalow project, not to make it use the 
materials which would be required for the 
permanent houses. 


The Houblon-Norman Trust Fund 


In order to mark the 250th anniversary of 
the founding of the Bank of England, the Court 
of Directors of the Bank has decided to 
establish a special trust fund for the promotion 
of economic research, which is to be known as 
the Houblon-Norman Fund. The fund is 
named after Sir John Houblon, who was the 
first governor of the Bank of England in the 
year 1694, and the Right Hon. M. C. Norman, 
who not long ago retired after holding the office 
of governor for twenty-four years. The capital 
of the fund is £100,444, and its interest will be 
used in order to award fellowships, prcbably 
three each year, which are to be known as the 
Houblon-Norman Fellowships. The subjects 
for research will be the working and function of 
financial and business institutions in Great 
Britain and elsewhere, and the economic con- 
ditions which affect them. Provision is also 
made for the fund to assist in making grants 
towards the expenses of research programmes 
already going forward, while in suitable cases 
the publication of research works may be 
facilitated. The Bank of England will, 
naturally, have a continuing interest in the 
success of this endowment for economic study, 
but the management of the fund will be inde- 
pendent of the Bank. The first trustees of the 
fund will be Mr. B. G. Catterns, the deputy 
governor, Lord Eustace Percy, and Mr. 
Samuel Courtauld. In making awards from the 
fund the trustees are to be assisted by an expert 
committee, the first members of which will be 
Mr. Henry Clay, the Warden-Elect of Nuffield 
College, Oxford, and economic adviser to the 
Bank of England ; Sir Hubert Henderson, who, 
it will be recalled, was recently elected Pro- 
fessor of Political Economy at Oxford and who 
is now serving as adviser to H.M. Treasury, and 
Mr. A. M. Carr-Saunders the director of the 
London School of Economics. 


Reduction of Road Accidents 


In opening a debate on road accidents in 
the House of Lords, last week, Lord Brabazon 
said that in the ten years preceding 1940 no less 
than 60,000 people lost their lives on the roads 
and 2,250,000 were injured. The average cost 
per year of these accidents was £50,000,000. 
If a similar sum was spent on improving the 
roads it would be well worth while, and a definite 
economic advantage. He pleaded for the setting 
up of a Road Safety Research Board, as advo- 
cated by the Alness Report on Road Accidents. 
Lord Maugham said that excessive speed was, 
he thought, largely the cause of many accidents. 
The law with regard to motor-driven traffic was, 
he said, defective, and should be altered. In 
his reply, Lord Leathers, the Minister of War 
Transport, said that Mr. Noel Baker was 
already presiding over a representative com- 
mittee, which had undertaken an examination 
of Lord Alness’s Committee’s recommendations. 
The problem, Lord Leathers said, was being 
attacked from more than one . direction. 
Psychologically, there must be more intensive 
training of the human mind to a more acute 
traffic sense and to more considerate traffic 
behaviour. Physically, it was hoped by the 
Ministry to revive police patrols. Driving tests 
would have to be made more searching. It was 
his intention to call in scientists in order to 
examine such factors as traffic movement in 
relation to road design, road surfaces, traffic 
signs, lighting, vehicle designs, and control. It 
would be seen, Lord Leathers concluded, that 
a comprehensive programme of measures to 
reduce road accidents of many different kinds 
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Condensing 


Locomotives 


By Dr. G. V. LOMONOSSOFF and Captain G. LOMONOSSOFF, R.E.M.E. 
No. V—(Continued from page 65, July 28th) 


HisToRIcAL RESEARCH (continued) 


(16) The Ljungstrém Turbo-Locomotives.— 
Besides the application of the Ljungstrém 
reaction turbine, the main peculiarity of these 
engines is the application of air condensers. 

Generally speaking, reaction turbines are 
less sensitive to speed fluctuation than 
impulse turbines, and are therefore more 
suitable for locomotives.*® Besides this, the 
Ljungstrém turbine, with a radial flow, is 
very compact.4® This is also very important, 





4) “Tre Enoiweee™ 





Reversing in the locomotive in question, as 
well as in all other Ljungstrém locomotives, 
is performed mechanically by a special gear 
transmission.5! Nevertheless, it has five 
auxiliary turbines, two for fans and three for 
pumps.®? The boiler is supplied with an air 
preheater of the Ljungstrém design, and 
with a three-stage feed-water heater. 

The condenser in the proper sense of this 
word consists of a large number of flattened 
copper tubes (X in Fig. 26), which form the 
roof of the driving vehicle. The exhaust 


Fic. 25—FirRsT LJUNGSTROM TURBO - LOCOMOTIVE 


and the brothers Ljungstrém had the intention 
to apply their turbine to railway service almost 
as soon as this turbine was originated in 1913. 

Their first locomotive, built at their own 
works near Stockholm, was completed in 
March, 1921, and is shown in Fig. 25.°° Like 
all the subsequent Ljungstrém locomotives, 
this engine consisted of two vehicles, the 
first carrying the boiler and coal bunker and 
the second carrying the condenser, turbine, 
and gear transmission. This “tender” with 
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FIG. 26—LJUNGSTROM CONDENSER 


driving wheels is in reality the locomotive 
which pushes the boiler carrier in front of it. 

This unusual form is the result of the applica- 
tion of the air condenser, which is inherently 
bulky and therefore cannot be placed on the 
same vehicle as the boiler, as is arranged 
‘ with water condensers on Zélly locomotives. 
On the other hand, at high vacuum it is rather 
difficult to prevent leakage of air into 
flexible pipes between the two vehicles, and 
therefore it is advisable to put the turbine 
and the condenser on the same vehicle. 





steam flows inside them to pipes A connected 
with the condensate reservoir R by pipes B. 
The air from the fans F is forced through 
narrow channels between tubes X, which 
form a cooling surface of 10,800 square feet. 
The sides are composed of vertical curved 
guide plates, which facilitate the entrance of 
the air when the locomotive is running. 

In order to increase the vacuum a pre- 
liminary cooling of the steam by the con- 
densate is arranged. The exhaust steam is 
directed from the turbine through a pipe to 
reservoir R, from which it rises to a long 





the absence of the second cooling system. 
Table II contains some other figures regard- 
ing all existing turbo-locomotives with gear 
transmission. 

After tests on the temporary testing block, 
the first Ljungstrém locomotive was put into 
service on the Swedish State Railways, and 
during one month worked as a shunting 
engine. In September, 1921, running tests 
began, and the first of the authors had the 
opportunity of taking part in one of them. 
Vacuum was about 26in. of mercury, but at 
starting the main turbine did not produce 
sufficient torque for rapid acceleration, and 
at full speed the boiler appeared to be too 
small. Up to October, 1922, this locomotive 
ran only 1592 miles and was then recon- 
structed. During this reconstruction a new 
turbine, able to give a greater torque, was 
incorporated. 

In August, 1923, the running tests were 
renewed and showed an economy in coal of 
about 35 per cent.54 in comparison with 
4-6-2 Swedish locomotives. At the end of 
1924 the locomotive was taken out of 
service. 

The second Ljungstrém locomotive was 
built in 1924-25 by Messrs. Nydgvist and 
Kolm, for the Argentine State Railways, 
having 1 m. gauge, oil firing, and very bad 
water. This was a 2-8-2 locomotive for 
mixed service. Its main dimensions are given 
in Table II.> The principle of the condenser 
remained the same, but the flattened tubes, 
instead of being fixed like tiles above the 
driving vehicle, were arranged vertically at its 
sides. Their shape also was changed. 

This locomotive was ready in September, 
1925, and was sent to Argentina on October 
14th. Acceptance tests were run in 1926 
between Tucuman and Santa Fé. The 
distance between those points is approxi- 
mately 500 miles. The Ljungstrém locomo- 
tive covered it without rewatering. Its 
water consumption was only 4 per cent. of 
that of ordinary locomotives, but its vacuum 
was rather low (20in. to 254in. of mercury), 
and as a result of this the overall efficiency 
only 13 per cent. 

The third Ljungstr6m locomotive was 


TaBLeE II.—Turbo-Locomotives with Gear Transmission 

















| 
j Ljungstrém. Reid- 
Krupp. MacLeod.| Maffei. 
Engine ... "Mo. i Work +? eB") “Mo, 6." 
Type 4-6-2 10-6-2 10-8-2 | 10-6-4 10-6-4 4-4-0 4-6-2 
+0-4-4 
Gauge... ws. cee vee vee eee ee | 4ft. Shin. | 4ft. Shin. | Metre | 4ft. Shin. | 4ft. Shin. | 4ft. Shin. | 4ft. Shin. 
Boiler pressure, lb. per square inch ... 225 | 300 280 300 284 175 324 
Turbine output, horsepower 2,000 | 1,800 2,000 2,000 2,200 1,000 2,500 
Gear ratio a a 22/1 32-4/1 26-3/1 19/1 24/1 
Weight in running order,tons ... ... 180 126 120 144 155 — 172 
Weight in running order, lb. per horse- 

POWER fso2i! ses! eee d00 See) > oda, ows 201 156 135 163 158 —_ 154 
Adhesive weight, tons... ... ... «+. 58 48 50 55 49 a= 58 
Diameter of driving wheels, inches... 65 54-7 58 63 60-2 48 69 
Maximum draw-bar pull, tons ... 12 12 15 18 15 7 12 
Maximum speed, m.p.h. rf 75 60 41 75 56 —_ 75 
Grate area, square feet... . 33-5 28 —_ 30 31-2 — 37-7 
Heating surface, square feet 1,669 1,130 1,076 1,620 1,454 —_— 1,718 
Superheater surface, square feet... ... 710 861 618 640 807 _— 549 
Condenser cooling surface, square feet | 2,368 10,760 21,700 13,200 14,500 — 2,367 
Condenser cooling surface, square feet 

per horsepower ... ... s+. eee ee 1-18 6-51 10°8 6-59) 6-59 i) 0-95 

{ 























tube L and finally to tubes X. The large 


amount of water in the drum R (about 
10 tons) acts as a reserve of boiler feed water ; 
and by being kept in circulation by a special 
pump D and, showered down through the 
entering steam, it has a direct condensing 
effect, and serves..as an accumulator to 
maintain condensation during short periods 
of overloads on the turbine. 

The first Ljungstrém locomotive had a 
turbine of almost the same power as that of 
the Krupp engine. Nevertheless, as Table II 





shows, it was much lighter, due partly to the 
compactness of the turbine, but mainly to 


built by Messrs. Beyer, Peacock and Co. in 
1926, and was tried on the London, Midland 
and Scottish Railway. (Fig. 29, Table II.) 
By the courtesy of the late Sir Henry Fowler, 
the first of the authors had an opportunity 
of seeing it at Derby in 1928. Owing to its 
complexity, which is contrary to the best 
British tradition, it was not very popular 
with engine crews, and the vacuum was not 
always high enough. In this respect tunnels 
had a very bad influence, as soot from the 
locomotive chimney entered the condenser 
with the air and blocked narrow passages 
between its tubes. Cleaning out of these 
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passages was particularly difficult, as the 
tubes were ribbed. 

The fourth Ljungsirém locomotive, similar 
to the third one, has been working on the 
Swedish State Railways since 1927.5’ 

(17) The Reid-MacLeod Turbo-Locomotive. 
—As was mentioned above, this locomotive 
was built by the North British Locomo- 


Railways in 1924 decided to order one con- 
densing locomotive, he himself advised the 
elimination of the reciprocating parts of his 
design, #.¢e., to build an ordinary turbo- 
locomotive. 

This engine—Fig. 27—approaches those of 
the Zélly type. It has two main impulse tur- 
bines placed on a shaft at the front end of 
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FIG. 27—MAFFEI TURBO - LOCOMOTIVE 


tive Company, and exhibited in 1924 at 
Wembley. Unlike the Zélly and Ljung- 
strém locomotives, it consisted of only one 
vehicle with a rigid frame, placed on two 
double bogies. Each of these bogies was 
driven by a separate turbine by means of 
gears only, without any coupling-rods. 

Each turbine was of 500 B.H.P., but one 
of them was high-pressure and the other low- 
pressure. In other words, they worked in 
series. Thus the total power of the locomo- 
tive at the rail was about 950 H.P. This 
power was too small for British conditions, 
and explains why it was not sold, in spite of 
its comparative simplicity. 

Its construction is clear from Fig. 28, 
where thick lines represent water pipes, thin 
lines steam pipes, and dotted lines flows of 
air. From the superheater chamber a the 
steam was directed to high-pressure turbine 
T,, then to low-pressure turbine T,, and from 
it to condenser X and condensate reservoir C. 
The condenser consisted’ of vertical flattened 
tubes cooled by air delivered partly by fan F 
and partly by the kinetic energy of the train. 

The main peculiarity of the Reid-MacLeod 
condenser is that the air used for cooling was 
saturated by water from tank W, pulverised 
by pump g and nozzles n. A similar system 
was proved a great successin 1924 forrecooling 
water on the first Russian diesel locomotive. 

From tank C the condensate was forced 
by pump to tank D and after purification 
was delivered by feed pump P through 
heater H to the boiler. - Pumps and 
the draught. fan were driven by an auxiliary 
turbine. They all ran on the same shaft. 
The second auxiliary turbine'T, drove only fan 
F. The reversing was effected mechanically. 





‘poles ome 











Za 





the engine. One of these turbines is used 
for forward motion, and the other for reverse. 
Two water condensers of the surface type lie 
along the two sides of the boiler, but are 
connected in parallel. The cooling tower is 
placed on the tender. 


with 7 tons of coal. The cooler consists of 
perforated copper plates and spacing pieces 
bolted together to form a rigid block. Air 
flows upwards between these plates, while 
the cooling water is distributed by flowing 
transversely across the tops of the groups of 
plates and downwards over the surface 
of the latter. In other words, the Maffei 
recooler works on the evaporative principle 
and loses water. 

The authors saw this engine in service 
twice—in 1930 and in 1935. It works in 
parallel with the new 4-6-2 engines of the 
German State Railways, and with through 
trains gave considerable economy in coal ; 
but with frequently stopping trains it works 
even less economically than ordinary loco- 
motives. Nevertheless, crews liked it, thanks 
to its reliability and extremely steady 
But the vacuum is not very high. It usually 
varies between 26in. and 27in. of mercury. 
In any case, of all turbo-locomotives this 
is the most successful. 

(19) Discussions Regarding Reciprocating 
Locomotives with Full Condensation.—These 
discussions began in Russia and Germany in 
1924, but they reached their culmination, 











Besides the two main turbines, the loco- 
motive has three auxiliary turbines—one 
high-speed turbine placed in the smoke-box 
door rotates the draught fan; the second, 
placed on the tender, drives two cooling 
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Fic. 28—REID-MACLEOD TURBO - LOCOMOTIVE 


As far as the authors know, no special tests 
were made with this interesting engine. 

(18) The Maffei Turbo-Locomotive. 6o_In 
1921 Herr Imfeld, at that time chief engineer 
of Maffei Locomotive Works, Miinich, began 
to design a condensing compound locomotive 
with a reciprocating high-pressure engine 
and a low-pressure turbine.*! But his design 
was so complex that when the German State 











fans and a circulating pump for the recooling 
water ; and the third drives all the pumps on 
the locomotive.’ It is supplied with a two- 
stage heater. In the first stage the tempera- 
ture of the condensed water is raised from 
50 deg. to 95 deg. Cent., and in the second to 
130 deg. Cent. 





, | 
== 


FIG. 29—LJUNGSTROM LOCOMOTIVE ON L.M.S. RAILWAY 


especially in this country, between 1928 and 
1930, when all the above-mentioned turbo- 
locomotives were already in service. Never- 
theless, the majority of authors and speakers 
dealt mainly with theoretical considerations. 

In 1924 Herr Wagner® and Herr Past* 
published articles concerning turbo-locomo- 
tives. Both of them emphasised that the 
problem of the locomotive propelled by a 
turbine is the problem of a condenser on 
wheels and noted that the same problem 
appliés for reciprocating engines with full 
condensation. The first definitely to favour 
the latter was Herr Praff.* His article 
provoked a written discussion (1925). At 
the same time the Russian engineer Jitkoff, 
taking part in the discussion on a different 
paper, remarked: “But the future 
belongs to condensing locomotives with 
reciprocating engines.” At that time, how- 
ever, opinion in Russia was very enthusiastic 
about diesel locomotives. 

In November, 1927, J. M. Taggart read 
before the American Society of Mechanical 
Engineers a paper in favour of condensing 
locomotives.** In his opinion, the best results 
could be expected from the application of a 
reciprocating high-pressure engine and a 
low-pressure turbine. But Dr. H. Brown,*’ 





Besides the cooler, the tender carries a 
tank with 880 gallons of water and a bunker 





speaking on high-pressure locomotives 
before the Institution of Locomotive 
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Engineers, said: “The only advantage to 
be gained from condensation would be the 
prevention of scale formation in the boiler,” 

The most interesting paper on this subject 
was read by D. 8, Anderson before the Insti- 
tution of Locomotive Engineers on November 
20th, 1928. Comparing electrification, diesel 
traction, and the application of condensing 
locomotives, he gave a decisive preference to 
the last solution in the form of reciprocating 
engines. His paper also contains some ¢on- 
structive rémarks concerning condensers. 

In the same year Lontkevich published in 
Russia his paper favouring improved steam 
locomotives in comparison with diesel trac- 
tion,*® This article produced a strong im- 
pression, not only by its value, but because 
the author had been for thireen years one of 
the main advocates of diesel locomotives. 
He was rather sceptical regarding condensers 
on wheels and expressed an opinion in favour 
of very high pressures. 

In 1929 Vyruboff” published his interest- 
ing paper in which he summarised all the 
results obtained with turbo-locomotives. 
Like Dr. Lorenz, he was of the opinion that 
the cylinders of powerful condensing loco- 
motives would be too big. 

In December of the same year Jaggart, 
taking part in the discussion on Stuebing’s 
paper, read before the American Institution 
of Mechanical Engineers, spoke against very 
high pressures on locomotives, but in favour 
of condensing.”* 

In December, 1930, Mr. Hirshfeld, in his 
brilliant paper read before the American 
Society of Mechanical Engineers,”* expressed 
his opinion in favour of condensing locomo- 
tives, and noted that the difficulties with air 
cooling would decrease at high pressures, 
because for the same power the amount of 
water cooled would be less. 

In the same month H. I. Andrews read 
before the Institution of Locomotive Engi- 
neers a paper on “‘ The Possibilities of Con- 
densing on Locomotives.””* In this paper 
he stated: “‘ Notwithstanding the limited 
expansion available, there are yet distinct 
possibilities for the application of condens- 
ing to the orthodox type of locomotive,” and 
emphasised that it would allow them to be 
used in waterless countries. 

In 1931 the late Sir Alfred Ewing made 
the above-mentioned remark in favour of 
steam traction,“ and in the same year 
the first. condensing reciprocating locomotive 
was built by the Henschel Locomotive Com- 
pany for Argentina. 
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A New Polytropic Chart for Gas 


Turbine Problems 


By B. WOOD, 


r & previous article the author described 
an entropy-temperature diagram for air 
of a type generally attributed to Stodola. 
This diagram is not very convenient in use 
because the condition line in practical tur- 
bines or compressors is not straight. .In a 
modified form of the diagram to be described 
all essential lines become straight for perfect 
gases, even when variation of specific heat 
is taken into account. This makes for greater 
convenience and accuracy in use, especially in 
interpolation. 

It is perhaps necessary first to give the 
reasons why the type of chart used in steam 
turbine work is not necessarily best suited to 
gas turbines. 

In steam turbines the medium is, at various 
stages according to the degree of superheat, 
first, almost a perfect gas, secondly, a dry 
vapour, and finally, a wet vapour. Its pro- 
perties vary accordingly. Pressure ratios are 
often relatively wide, implying considerable 


- Po 
Logi | 
a aoe 
log T “aak ns Py 
eee { —— 
. oe pa all 
ok 
a iy I \ 
eee” o \ 








Io § 


Tee Enoinece 


Fic. 1 


change in blade height and form. Hence the 
stage efficiency tends to change throughout 
the turbine in accordance with the changing 
pressure and wetness. For these reasons a 
step-by-step method is conventionally used 
for steam turbine calculations. 

In gas turbines, on the other hand, the 
medium is mainly air. The addition of the 
products of eombustion changes the pro- 
perties slightly, but the medium remains 
practically a perfect gas. The pressure ratio 
is relatively low ; hence blade heights do not 
vary in a wide ratio, and accordingly the 
stage efficiency may be expected to remain 
almost constant. The simple mathematical 
treatment by means of the polytropie effi- 
ciency, which can only be applied to the 
steam turbine as a rather abstract. approxi- 
mation, though very convenient for rough 
results, becomes strietly valid in the gas 
turbine. 


DEFINITION 


The polytropic efficiency is defined as the 
efficiency of an infinitely small thermally 
insulated stage. A polytropic change of 


state is one in which, the polytropic efficiency | 


is constant. Three examples occur frequently 
in heat engineering. Thus, throttling repre- 
sents expansion, at zero polytropic e ciency, 


adiabatic drop is expansion at 100 per cent. 
efficiency, while expansion of gases or dry 
steam in a practical turbine with small radia- 
tion losses represents practically polytropic 





M.A. (Cantab) 


expansion at an intermediate efficiency, 
effectively the stage efficiency. 


PerR¥FEcT GAS wiITtH CONSTANT SPECIFIC 
Heat 


If the medium is assumed not only to be a 
perfect gas obeying the law pv=RT, but 
also to have a constant specific heat, poly- 
tropic expansion and compression are readily 
calenlated on the slide rule (log log), and no 
diagram is really necessary. Arithmetical 
computation is always preferable to diagrain- 
matic working except for giving a pictorial 
impression. All conditions in both expansion 
and compression can be calculated from the 
combination of the two equations pv=R T 


(n—-1) k—| 
7 ‘3 is emeneiien * 
and pv"=C, where . e( r)e 
being the polytropic efficiency in expansion ; 
in compression it is necessary to write : 


instead of e. 

In the t—s chart for this ideal medium, all 
the constant pressure lines are logarithmic 
curves, and the condition line in polytropic 
expansion is also a eurve. The condition 
line is for some purposes not of such great 
importance in gasturbines asinsteam turbines, 
since there is no question of bleeding ; only 
the end point is normally required. This can 
readily be found from the equations given 
in a previous article in terms of either the 
pressure ratio or thé end temperature of the 
associated adiabatic expansion. It was 
shown that if T, and T, refer to polytropic 
expansion and T, and T,, to adiabatic expan- 
sion through the same pressure ratio, then 


By -G)O-F 


This gives the end temperature T, in 
polytropie expansion in terms of the adiabatic 





* It was pointed out by a correspondent that the 
system of symbols used in the previous article was not 
in accordance with latest recommended practice of the 
B.8.I. The opportunity hes accordingly been taken in 
writing this article to adopt the standard symbols for 

thermodynamics ag. recommended in B.8.8. 752—1940. 
The followin list gives the of the symbols and 
in brackets the symbol used for the the corresponding q uan- 
tity in the previous article as well as in certain cases the 
older conventional symbol. 





Symbol 
New Quantity. formerly 
symbol. employed. 
A... Heat equivalent of work =5 _ 
ce ... Specific heat . ‘ _ 
Cy ... Specific heat at ‘constant volume.. (Kp) 
cp f+ sand heat at constant pressure (Kp) 
e418. fficiency be! ans 2g. (ORD 
h ... Heatdrop. (H) 
hs ... Heat drop at constant entropy . — 
t .... Heat content ah unit macs) — 1 u 
+(A) pe (I) 
k ... Ratio of specific heats 2 (y’) 
m ... Molecular weight ... eta fe o- 
n ... Exponent of polytropic ‘expansion 
in expression p v'=const...._ . — 
p .. Absolute Prepare (force eth unit 
area) ... (P) 
R Gas constant in n equation p v= -R T (R) 
R’ Universal gas content for 1 mol. 
=Rxm ... ooht sage _- 
s ... Entropy (per unit mass) . (s) (py) 
t  ... TPemperature, deg. Fah. or " deg. 
Cent.. ... (@) 
T ... Absolute temperature, deg, “Fah, 
or deg. Cent, .. (T) (0) 
wu... Internal or intrinsic energy (per 
unit mass, (BE) 
asa — volume (volume per unit ¢v) 
ass) .. 
Ww. Totel quantity ‘of work or mee 
anical energy «+. + (W) 
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end temperature T,,, and shows that the 
condition line on the T —s chart is logarithmic. 

The condition line can be made straight by 
plotting log T instead of T or ¢ vertically 
against &, since 


log (1!)=« log (xt) 


log T, —log T, =e (log T,,—log T;) 


or 


On these co-ordinates constant pressure lines 
also become straight. 





For 
dq=du+dW=du+pdv=di-vdp 1] bie er i ee 
=c,dt—vd p. T T Pp 
So s=(1—e) R log ( : +o. 
dq edT vdp_cdT Rdp P 
Pp 


ee ee 
. 8=Cy log T—R log p+C. 
Writing s=0o when T=T, and p=p,, 


T p 
8=C, log T. —R bes - 
Hence the equation to the p, pressure line is 


s=Cp log - which is a straight line. 





All other constant pressure lines are parallel 


writer, and called by him a “ polytropic 
diagram.’’t 

Considering a thermally insulated expan- 
sion in such a medium, it is clear that the 
heat unutilised in any stage can only go to 
increase the internal energy. 

Hence ; 
di=dq+vudp 





ai (in expansion, recipro 
vag in expa ,Tecip 
cal in compression) 
dq=vd p (e—1)=—vd p (1—e) 


and defining ¢ as 


Defining a condition curve by p=p,, when 
8=0 we have 


r Pi 
s=R (1—e) log —. 
(l—e) ir 


This is the equation to our condition curve 
in s—p co-ordinates. 
If we plot s as abscissa and the function 


y=s-+R log = as ordinate, we find 


s=R (1—e) {log p,—log p, —(y—s)/R} 
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to it, and spaced logarithmically—see Fig. 1. 
Throttling, i.¢., constant i lines and adia- 
batics, é.e., constant s lines, are, of course, 
also straight. 


Perraect GAS WITH VARIABLE SPECIFIC 
Heat 


If the medium is a perfect gas, but cy is 
not constant, we cannot integrate directly 
as above, but the same form of diagram will 
be found to apply. It was first suggested by 
Mr. O: Zweifel, a former colleague of the 





Temperature °F 


whence 


Soh ae gy Pr 
Yap, 4 +R loa( 5 ) 


° 





This is evidently a straight line sloping down 
to the right. 

Fig. 2 shows such a chart. The constant 
pressure lines are all straight lines parallel 
to one another, and at 45 deg. to the hori- 
zontal. They are spaced logarithmically, but 





+ Brown Boveri Review, August-September, 1941, 


as they are straight, interpolation can readily 
be carried out by using the scale on an 
ordinary slide rule. All polytropics are 
straight lines and can readily be drawn. 

For example, in Fig. 3, if the vertical dro 
from initial point A to the final pressure is 1, 
we set off a horizontal offset (1—e) to inter- 
sect the final pressure line in point B. The 
slope of the line A B is —e/(l—e). The point 
B can be found in several different ways by 
similar triangles. 

Similarly, in compression we define 


vodp 
di 


e, is therefore the reciprocal of e in expan- 
sion if the stage efficiency is the same. 

The equation to a compression polytropic 
is accordingly 


ma Pr 
omg or log & ) 





ée= 


° 


The slope of this line is 1/(1—e,). 

Hence in polytropic compression the point 
moves to the right by an amount (1—e,) 
times the actual vertical rise, to give point C. 


APPLICATION TO GAS TURBINES 


The basic diagram thus described is true for 
any perfect gas, including air and products 
of combustion, but not for vapours, since 
it is assumed that c, does not vary with 
pressure, but only with temperature. It is 
necessary to add temperature and total heat 
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scales to suit each gas or gas mixture. The 
spacing of the pressure lines is valid for all 
gases so long as the diagram is considered for 
one mol, since R’=1-985 per mol for all gases , 
The parameter s+ R log = is a function 


° 


only of temperature. It is, of course, | of 


along a constant pressure line. Together 
with the pressure, it completely defines the 
state. The corresponding values of ¢ (tem- 
perature deg. Fah.) and + (total heat) can 
be found from tables or by formule. The 
t and i scales are set off horizontally and the 
¢ and i lines are then drawn, as in Fig. 2. 
The height of a point above the base line 
now defines both ¢ and 7 and enables these to 
be read off. 

In drawing the chart, Fig. 2, values of 
t and i for air were taken from Heck’s data. 
The entropy was computed from his values 
of ¢,. The chart is drawn for 1 Ib. of air, 
not for 1 mol. 





t Mechanical Engineering, February, 1941. 
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The dotted curves are for the mixture of 
air and products of combustion in a gas 
turbine working on the plain cycle with pres- 
sure ratio of about 4-3, and an initial tem- 
perature of about 1025 deg. Fah. The con- 
ditions in this cycle are indicated in chain- 


presented in different form in Table I. Values 
for each gas are derived from Heck’s figures 
extrapolated to 0 deg. Fah., and with entropy 
and total heat computed above this datum. 
Figures are given for 1]b. of gas and not 
1 mol. Entropy has been computed from the 


Having established this fact, it is not neces. 
sary to go through this laborious process 
for ordinary purposes in cases of minor varia- 
tions in fuel-air ratio. A larger difference 
between the combustion products and dry air 
may be obtained if data from other sources 


Taste I.—Total Heat and Entropy of Gases in B.Th.U. per lb. above 0 deg. Fah. 
















































































Deg. | Deg. Nitrogen. Carbon dioxide. Water. Dry air. Products, 
R. Fah. +) | | |] — - = 
Cp. 3 s cp: t. 8. Cp- i. a. Cp. ‘ 8. Cp. é 8 
460 0 0 0 0 0 0 0 0 0 0 0 
500 | 40) 0-2476 9-9 0-1995 8 0-44 17-5 0- 2395 9-5 0-241, 9-6 
. 0-044 0-036 0-079 0-043 0-0430 
600 | 140| 0-2486| 34-7 | 0-2110 |} 28-4 0-446 61-9 0-2406 | 33-6 33-9 
| 0-085 0-071 0-153 0-083 0-0833 
700 | 240/ 0-2496| 59-7 0-2225| 50-1 0-452 | 106-8 0-2418 | 57-7 58-2 
0-121 | 0-103 0-218 0-117 0-118 
800 | 340 | 0-2505| 84-6 | 0-2330| 73-0 0-458 | 152-4 0-2436 | 82-0 82-7 
0-152 0-132 0-275 0-148 0-149 
900 | 440 | 0-2525| 109-8 0-2425 | 96-7 0-465 | 198-5 0:2460 | 106-5 107-9 
0-180 0-158 ' 0-327 0-175 0-176 
1090 | 540 | 0-2550| 135-8 0-2512| 121-2 0-472 | 245-2 0-2488 | 131-2 0-252 | 132-5 
0-206 0-184 0-374 0-200 0-202 
1100 | 640 | 0-2575} 160-8 0-2590 | 146-8 0-481 | 292-7 0-2518 | 156-3 158-0 
0-229 0-207 0-418 0-223 0-225 
1200 | 740 | 0-2607/| 186-8 0-2660 | 173 0-489 | 341-2 0-2549 | 181-6 183-5 
0-251 0-229 0-459 0-244 | 0-246 
1300 | 840 | 0-2637| 212-8 0-2725 | 200 0-498 | 391-2 0-2581 | 207-3 209-2 
0-271 0-250 | 0-497 | 0-264 0-264 
1400 | 940 | 0-2675 | 239-3 0-2780 | 227-5 | 0-507 | 441-2 0-2613 | 233-3 235-4 
0-290 0-270 | 0-533 0-282 0-285 
1500 | 1040 | 0-2705 | 266-3 0-2830 | 255 0-516 | 492-2 0-2644 | 259-5 262-2 
0-308 0-289 0-568 0-300 0-303 
1600 | 1140] 0-2735 | 293-3 0-2875 | 284 0-525 | 544-2 0-2673 | 286-0 289-1 
0-325 0-307 | 0-600 | 0-317 0-320 
1700 | 1240 | 0-2765 | 320-9 0-2920| 313 | 0-535 | 597-2 | 0-2701 | 312-9 0-274 | 316-7 
0-342 | 0-324 | | 0-632 | | 0-333 0-336 
Composition of products by weight :—Air, 0-865; N,, 0:097; CO,, 0:0283; H,O, 0:0095. 
dotted line. The fuel is assumed to be)specific heat and is given at a temperature | are used, and particularly if Stodola’s formule 
Mazout of the following composition :— intermediate between those listed. are employed, since he assumed that air alono 
a Adding the appropriately weighted total|showed a straight line relationship between 
by weight heats and entropies leads to the properties|c, and temperature, while other gases were 
wl Genet: Sta ai RS oe for the products of combustion from which| assumed to show a parabolic relationship. 
SE Sik ak gs the dotted curves are drawn. A few values | None of these approximations is valid accord- 


Sn eee es eee Saree 
Calorific value (lower) about 18,000 B.Th.U. per lb. 
The amount of air is calculated from the 

consideration that the air plus the products 
of combustion (considered as equivalent to 
air for this purpose) is raised by the burning 
of the oil from 397 deg. to 1025 deg. Fah. 
The change in total heat is 256—96-5 
=159-5 B.Th.U. per Ib. of air. 

.. The number of Ib. of air per Ib. of fuel is 
18,000 
159-5 
111-8 lb.of air. (The cycle 1234 shown in 
Fig. 2 is based on a slightly higher compressor 
efficiency and does not tally with the above 
figures). 

The composition of the products is calcu- 
lated as follows :— 


=112-8, representing 1 1b. of fuel plus 














Fuel. Oxygen. O,. 
Cc eee ove eee «=0°87 K2°667= 2-32 
H, vee dep Seva" Oe ee = 0-96 
8 Sow ess’: tes OSOOCOCT = 0-005 
H,O ... ... ... 0:005x0 — 
: Net O, 3-28 
x 3-345=Net N,* 10-97 
Net air required 14-25 
Product. Weight. mol. mol. 
weight. 
CO, ... we «. 3-19-44 === 0-0724 
H,O ... ... ... 1-08-18 =0-06 
SO, ... ... «.. 0-01-64 =0-00015 
N, me - 10-95+28-17=0-389 
Air wes eee wee 97°6 + 28-97 =3-37 
112-83 3-89 


mol. weight = 29-01 
* Including Argon, &c. 


* The difference between the mol weight of 
the products at 29-01 is not sufficiently 
different from that of air 28-97 to be notice- 
able in the diagram. Hence the pressure lines 
can be taken as valid for 1 lb. of products in 
this cycle as well as for air. 

In order to draw the i and ¢ lines for the 
products, it is necessary to have particulars 
of the properties of each of the constituent 
gases. Data weregiven by Heck in Mechanical 
Engineering, January, 1940. This has been 





of c, have also been computed by the same 
method. It is clear that the properties of the 
actual gases after combustion are not 
markedly different from those of air. 





ing to Heck’s data, as all gases, it appears, 
show an irregular curve, such as had been 
established previously for carbon dioxide and 
thought to be anomalous. 








Railear Oil Engines in the Argentine 


No. 


N November and December, 1942, we 

reprinted at considerable length a remarkable 
paper by Mr. C. R. Parker on ‘‘ Experiences 
with Railcar Oil Engines in the Argentine, with 
Particular Reference to Repairs.” The paper 
was read before a joint meeting of the Institu- 
tion of Locomotive Engineers and the Diesel 
Engine Users Association. In June, 1943, 
Mr. Parker presented the paper again, this 
time before the South American Centre of the 
Institution of Locomotive Engineers. The 
illuminating discussion which followed is 
reprinted in the current Journal of the Institu- 
tion, and from it we abstract the following 


passages. 





Mr. P. W. Dobson (Chairman) said the paper 
for discussion was on a subject that could not 
help but be of interest to all railway men, 
especially those whose sphere of activity was in 
that country, where, in his opinion, diesel 
traction had a very large field and the use of 
which would in all probability extend in leaps 
and bounds during the coming years.’ 

It had been suggested that the engine 
characteristics were not quite correct with 
respect to engine power, and the statement that 
the engines had been de-rated to 320 B.H.P. at 
1250 r.p.m. had been assumed to discredit the 
engine manufacturers. He thought that they 
were all aware, that the paper was originally 
prepared for the Diesel Engine Users Associa- 
tion, and the engine characteristics given were 





I 


taken from that Association’s 1938 Bulletin 
which gave details of all leading rail traction 
type engines. With regard to the de-rating 
mentioned, namely, from a maximum B.H.P. 
of 365 at 1350 r.p.m. to 320 B.H.P. at 1250 
r.p.m., that could only be interpreted by the 
experience as an indication of the sound 
judgment of the manufacturers in selecting a 
reasonably conservative rating for railcar 
service, @ procedure to be highly com- 
mended. 

It was stated in 1942 that a broken crank- 
shaft had been welded, but not put into service 
at the time of writing. That shaft did eventually 
go into service and failed through the welded 
crankpin after running about 35,000 kiloms. 
He thought it would be of interest to know that 
the failure was predicted at the London dis- 
cussion in no uncertain manner, making it 
appear that, as yet, repair of alloy steel crank- 
shafts by welding was, not satisfactory. 

He suggested that the experience of the 
various railways in the Argentine with railcars 
rather demonstrated that the use of those 
vehicles had been over-rated and that they had 
in reality a very limited sphere. Had not the 
use of those cars, especially when worked in 
multiple unit, with its snags and additional cost, 
rather caused the trend of thought to be in the 
direction of the single power unit with its 
increased flexibility, such as the adding of an 
additional coach, horse-box, cattle wagon, 
parcels van, as need demanded, as also the 


necessary shunting operations, &c., so necessary 
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and of such advantage on branch line working 
in that country ? 

In the event of diesel traction becoming more 
generally used in that country, which, in his 
opinion, was very probable, the question of 
standardisation became a vital one and would 
go a very long way to overcome the bugbear of 
high first costs which had been experienced with 
what might be called experimental units that 
had been in use to date in that country. He, 
personally, could see no reason why traffic 
requirements on all the railways in that country 
could not be fully met with the use of three 
standard power sets only, and those he classified 
as of the following continuous ratings : 350 H.P., 
750 H.P., and 1000 H.P. Those, fitted in suit- 
able double-bogie vehicles giving units of 
2000 H.P., 1500 H.P., 1000 H.P., 750 H.P., 
350 H.P., would provide a range of power 
capable of handling all requirements, namely, 

nger, cargo, cattle trains on main and 
branch lines, railcar services and all shunting 
operations. 

By adopting standard sets for all the railways, 
apart from the large benefits to be obtained in 
reduced first costs, another important gain 
which stood out was the very large reduction in 
non-earning capital held in the form of spare 
parts, not only for the power sets, but also for 
the vehicles in which they were carried, such as 
standard wheels and axles, springs, boxes, &c. 

In a statement prepared by an eminent rail- 
way Official in that country a short while ago, 
it was shown that, provided a diesel unit ran 
not less than 150,000 kiloms. per year, which 
could not be considered a high figure, the 
excessive prime cost of the experimental unit 
on which his statement was based could be paid 
with advantage. If that was so, and the state- 
ment was very clear and convincing, then surely 
the question of standardisation, as far as 
possible, of power sets for all the railways, was 
of paramount importance. 

Mr. E. J. Beckwith mentioned that the 
Buenos Aires and Pacific Railway, after some 
pioneer work with petrol-driven home-made 
railway vehicles and a couple of smaller- 
powered diesel motored passenger cars, adopted 
a policy of going in for heavier railcars, built 
more on railway vehicle designs, and in 1937 
introduced six 35-ton tare passenger cars with 
six-cylinder Ganz 240 H.P. engines. To date 
those cars had run in total about 34 million 
kiloms. Three of them had Ganz mech- 
anical transmission and the remainder Voith 
hydraulic drives. Details of the latter and 
operating results were published in the technical 
Press some time ago. In 1940 twelve similar 
cars, eight passenger and four parcels, were put 
into service, incorporating modifications and 
improvements as called for from their experience 
with the first six cars. All those vehicles had 
Ganz mechanical drives. Up to the present 
those twelve new cars had run about 3,200,000 
kiloms. 

Daily routine runs of up to 630 kiloms. had 
been obtained with passenger railcars on 
stopping services and 700 kiloms. with the 
parcels cars. On through express services there 
would be practically no limit, except the length 
of the railway lines, for continuous diesel car 
or train services. 

Mr. H. N. Bassett, referring to fretting 
corrosion and to the imminent necessity at the 
time when the paper was written for re- 
machining the conical ends of the crankshafts 
and building up the seats, said that fretting 
corrosion was due to movement of extremely 
small amplitude between surfaces ostensibly in 
contact, and resulted in wear (shown in the case 
of shafts with collars shrunk on them, for 
example, by the emergence of a brownish-red 
powder, which had been called ‘‘ cocoa,” from 
between the surfaces in contact) and in corrosion 
irregularly distributed. In some places minute 
pits were found, from which cracks might start 
owing to stress concentration. 

It would be worth while in the case in question 
to examine the ends of the crankshaft magnetic- 
ally before machining, and any cracks found 
should be cut out to a depth of at least 1 mm. 
below the bottom of the crack. It would not be 
good enough merely to fit the damper and fly- 
wheel seats to the machined cones by grinding 
both and the surfaces should be lapped together 








so that the range of subsequent movement 
might be reduced as much as possible. 

The figures given by the author for cylinder 
wear were extremely good, the average maxi- 
mum parallel to the crankshaft being approxi- 
mately 0-05 thousandths per 1000 miles, and 
transversely 0-04 thousandths. It would be 
interesting to know the hardness of the cylinder 
metal in the bore and whether it was found that 
after the first and subsequent rebores the rate 
of wear tended to show any increase. The final 
deciding factor in wear was not the hardness of 
the cylinder material, however, but the nature 
and quantity of dust which entered the engine. 
In the present instance obviously very little 
dust passed the filters and presumably the fuel 
was clean. It might be found that centrifuging 
the fuel or passing it through a streamline filter 
would lead to further improvement, as Le 
Mesurier and Stansfield had found a reduction 
in wear in small high-speed engines of 25 per 
cent. when the fuel was twice centrifuged 
instead of being used direct from the barrels, in 
spite of the fact that it had previously been 
passed as fit by the laboratory. 

Mr. H. M. MacIntyre said he was glad to see 
that the author had given such prominence to 
the success attained in reducing lubricating oil 
consumption, as apart from the necessary 
correction of mechanical defects, he did not 
think there was any other factor so harmful to 
the continuous good running of any oil engines 
as excessive consumption of lubricating oil. 

The first figures given by the author for oil 
consumption were extraordinarily low, viz., 
0-170 kilos. per 100 kiloms., and related to a fuel 
consumption of 0-40 kilos. per kilometre gave 
0-40 per cent. That apparently was being done 
without excessive wear ; in fact, here again the 
author astonished him with his figures for 
cylinder wear, viz., 0-066 mm. and 0-087 mm. 
per 100,000 kiloms. That was almost un- 
believable ! 

It might be of interest if he gave some of the 
figures on the B.A.G.S. Railway for comparison. 
They had no units of comparative size, of 
course, but.even so, they would serve to show 
why the figures given in the paper really 
astounded him. 

In their Sulzer-engined locomotive with two 
850 H.P. engines the best average figure for 
lubricating oil to fuel consumption over a period 
of 84,000 kiloms. was 0-80 per cent. with an 
overall average between general repairs (distance 
310,000 kiloms.) of 1-15 per cent. With those 
results they felt quite satisfiec. 

The cylinder wear (average maximum) over 
that period was 0-133 mm. per 100,000 kiloms., 
almost double those quoted by the author. 
Their cylinders were exactly twice the diameter 
of the Ganz engines, viz., 340 mm. to 17 mm. 
He would be interested to hear the author’s 
opinion of the reason for the wear being higher 
in the direction parallel to the shaft than across, 
when one would expect the opposite to be the 


Recently they were obliged to keep two of their 
large “units in service for over 93,000 kiloms. 
without revision through being unable to shop 
them at the usual periods for partial repairs. 
Those would normally have entered at 50,000 
kiloms. and 60,000 kiloms. respectively, but by 
further cutting the load by 4 per cent. to 79 per 
cent. approximately they kept going until they 
were able to deal with them. Their condition 
was very little worse than on the normal 
revision periods ; a little more carbon on the 
piston heads and exhaust valves, but no 
sticking rings. 

After quite a number of years’ experience 
with both electric and mechanical transmission 
he endorsed almost everything the author said. 
He would limit mechanical transmission to the 
100 H.P. class for single-operated units only. 
Even with a 150 H.P. engine he preferred the 
electric drive and would like to see further 
developments of the Armstrong-Saurer car on 
the B.A.W. Railway. Recently fitted with a 
pressure-charged engine, of almost 50 per cent. 
higher rating than the original, and the same 
transmission, that car was now running well 
without the previous disadvantages of an over- 
loaded engine. 

Mr. K. N. Eckhard said that, in general, the 
paper appeared to him to condemn the design 
of the Ganz engine, and he did not intend to 
deal in detail with the various points raised, as 
those would, he believed, be fully dealt with 
by members of his staff who were intending to 
contribute to the discussion, and they were far 
better acquainted with detail, owing to their 
direct contact with the operation of the railcars. 
He did consider, however, that the remarks on 
the de-rating of the engine require amplification. 
The engine was sold to the railway company 
with the specified rating of 320/350 B.H.P. at 
1250 r.p.m. If de-rating had been resorted to, 
it was by the manufacturers, and not by the 
railway company. He thought it was only fair 
that that point should be made perfectly clear. 

Regarding the general design of the engine, 
while it was agreed that modifications had been 
made, they were in general only of a minor 
character, and they did not fundamentally 
modify the design. The fact that really satis- 
factory operating results were obtained now 
that the engines were maintained by the railway 
company pointed more to the fact that the 
design was not so much at fault as the workman- 
ship employed in their manufacture. 

The engine must therefore be considered as a 
satisfactory production for its price, and the 
Ganz railcars were no doubt sold on price. 
When one bought a cheap motor-car, one did 
not expect to find a Rolls-Royce quality engine 
under the bonnet; likewise with a Ganz car. 

The pre-war C.1.F. cost of a Ganz eight- 
cylinder engine was £1640. In order to show 
the improvement in operating reliability he 
submitted details of operating results in the 





following table :— 











1938-39. 1939-40. 1940-41 1941-42. 1942-43. 

Unit kilometres ne «--| 1,478,560 1,889,821 1,936,318 1,434,785 1,393,961 
Engine kilometres... ---| 2,957,120 3,779,642 3,872,636 2,869,570 2,787,923 
Total defects in service 3 311 244 294 124 60 
Allocation of defects : 

(1) Engine, including fuel and circulating 

Ce 118 123 166 62 23 

(2) Transmission and control system ... 105 56 72 21 Il 

er CMON CS. nc “ake. coos ak ares 88 65 56 41 26 
Engine, &c., defects as percentage of total 37-9 50-5 56-5 50-0 38-4 
Unit kilometres per defect in service... ... 4,759 7,745 6,586 11,570 23,233 
Engine kilometres per engine, &c., defect... 25,060 30,728 23,329 46,283 121,214 
Total number of withdrawals from service 105 51 46 15 10 
Allocation of causes : 

(1) Engine, including fuel and circulating 

water s ep Es a 45 is 20 6 2 

(2) Transmission and control system... 30 16 14 2 3 

TOP VOIIOcss.) coc neue 6s ces cee | ses 30 17 12 7 5 
Percentage of withdrawals due toengine, &c. 42-8 35-3 43-5 40-0 20-0 
Unit kilometres per withdrawal... ... ... 14,082 37,055 42,094 95,652 139,396 
Engine kilometres per withdrawal due 

engines, &c. Sea. Gsars tie "ened VakR. eke 65,714 209,980 193,632 478,261 1,393,961 




















rule. Did he believe that the starting and 
stopping of the vehicle had any influence ? 
Experience on the B.A.G.S. Railway had 
shown that it was quite hopeless to expect to 
maintain oil engines in service over any useful 
distance on the maker’s rating, and he even 
suggested 75 per cent. of their figure if possible. 





In considering the failures in the early years 
of the operation of the railcars it must, in all 
fairness, be borne in mind, he said, that many 
were due to the inexperience of both the driving 
and maintenance staff, to whom that class of 
traction was completely new. 

It had been stated by manufacturers that 
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cars equipped with electric transmission would 
be very much more costly than those’ with 
mechanical transmission, but he did not believe 
that. He was convinced that if any one com- 
pany undertook to manufacture a complete 
railcar with electric transmission, including 
coach body, underframe, engines, transmission, 
bogies, &c., in a similar way to that which Ganz, 
Budapest, manufactured the cars now under 
discussion, an electric transmission railcar could 
. be produced at no greater cost than a car with 
mechanical transmission to the same perform. 
ance specification. 

It would no doubt be of interest to know the 
cost of operating and maintaining those Ganz 
railcars. , 

The maintenance cost in shops and shed, 
including engines, amounted to 41-:48c. per 
twin unit kilometre, while the running expenses 
amounted to 18-83c. 

The total cost of the service per twin-unit 
kilometre, including traffic, but excluding depre- 
ciation, was 65-55c., of which 12-60c. was 
debitable to engine repairs, or 19-2 per cent. of 
the total. 

The average cost of the general repair of one 
engine was 8912 dollars, and that of a partial 
repair 3569 dollars, of which 4763 dollars and 
1800 dollars respectively were direct expenses 
for wages and materials. 

The total cost of the repair of a twin-unit, 
less engine, but including coach body, trans- 
mission, bogies, control gear, &c., was 9700 
dollars, of which 7000 dollars were debitable to 
wages and materials. ; 

He appealed to British manufacturers to 
concentrate on the manufacture in quantities 
of a composite electric transmission railcar to 
meet the requirements of the Argentine railways, 
as everything pointed to the fact that there 
would be an assured market. t 

Mr. R. C. Cochrane noted that failures per 
100,000 power unit kilometres stood at 8-2 
during the first quarter of 1940. For the first 
three months of 1941 that figure had fallen to 
5-2, and at the end of that year the figure was 
2-5. During the last quarter of 1942 failures 
per 100,000 power unit kilometres were only 1-7. 
The power unit kilometres run during the period 
reviewed above amounted to close on 20 million, 
4.€., an average of nearly 64 millions per annum. 
Under those conditions the power unit kilo- 
metres per failure were extremely encouraging. 
From 56,000 kiloms. to 66,000 kiloms. per 
failure were maintained during a period of six 
successive months. Those excellent results had 
been obtained by providing for thorough revision 
of cars while in the sheds and by systematically 
pursuing all weak features which either were 
causing delays or threatened to cause trouble in 
service. It should be pointed out that the 
results given above had not been realised 
because of the availability of a large number of 
standby units. Reserve cars for the Southern 
Railway varied from nil to 3 per cent. The 
services carried out were also of a very exacting 
nature. With the accumulated experience 
which had been obtained in modifying the rail- 
ears to achieve the results quoted above there 
was no doubt that a vehicle constructed faith- 
fully to the general design and to the recom- 
mendations of operators on that side would 
result in a unit just as reliable as any vehicle 
of locomotion which had heretofore operated on 
the railways. 

(To be continued) 








Post-War Building Studies 


No. 13: Non-Frerrovus METAuLs 


Tus study was produced by a Committee 
convened by the British Non-Ferrous Metals 
Research Association. It is divided into three 
parts. Part I deals with “ Properties,” and 
includes discussions of corrosion resistance, 
mechanical properties, and methods of working 
and jointing. Part II is concerned with 
** Specific Uses,”’ including mention of pipes, 
tanks, &c., sinks, baths, and wash-hand basins ; 
fittings; roofing, flashings, weatherings ; 
guttering and other rainwater goods; damp- 
courses ; structural purposes—beams; semi- 





structural and decorative uses—fittings ; heat| practice; various techniques, materials, and 
insulation ; mass production and prefabrication. | finishes ; and recommendations for practical] 
Part III contains “ Recommendations and | trial and laboratory research. 


Suggestions for Future Investigation,”’ includ. 


The report contains the Committee’s review 


ing a summary of metals recommended for | of the use of metals in building work, The main 
various purposes; recommendetions for the|conclusion and recommendation arising from 
revision or extension of present standards and|this review is that the non-ferrous metals 
regulations or modifications of accepted current | (including stainless steel) offer a combination of 





Main Usea of Metals 





List of uses, A. General use, 


B. Special cireumstances, |C, Trial or experiment, 





Pipes of Various Kinds. 


Water service pipes Lead and lead alloys Tin-coated lead or ‘‘ Compo "| Zine 
Galvanised steel Lead-caated copper pipe 
Copper Nickel-plated copper 
Tin-lined copper 
Brass 
Nickel silver 
Monel 
Cupro-nickel 
Stainless steel 
Waste and vent. pipes Lead and lead alloys Nickel-plated copper Galvanised steel 
Copper Nickel silver (trials in proyress 
Galvanised steel (vent pipes} Stainless steel for waste pipes) 
only) Aluminium 
Traps Lead Aluminium 
Copper 
Brass 
Soil pipes Copper Stainless steel Galvanised steel 
Lead Aluminium (trials jn 
rogress) 
Electrical conduits Copper Solid-drawn zinc 
Galvanised steel 
Aluminium 
Gas pipes Copper Nickel silver Solid-drawn zine 
Brass Stainless steel 
Galvanised steel 
Lead 
Aluminium 
Cisterns, Boilers, dc, 
Cold cisterns Galvanised steel Stainless steel 
Copper or lead-lined wood Monel 
Flushing cisterns Copper or lead-lined wood Copper Aluminium 
Galvanised iron 
Hot water tanks, cylinders,} Copper Monel Silicon bronze 
and calorifiers Galvanised steel Stainless steel 
Back and wash boilers Copper Stainless steel Aluminium 
Galteniond steel 
Aluminium 
Sinks, Baths, &c. 
Sinks, baths, and wash-hand} Monel Copper 
basins Stainless steel Galvanised steel 
Aluminium 
Water Fittings, &c. 
Water fittings, valves, taps,| Brass Nickel silver Die-cast zine 
cocks, unions, &c. Gun-metal 
Radiators, towel rails, &c. Copper 
Brass 
Nickel silver 
Cupro-nickel 
Stainless steel 
Roofing, Flashings, &c. 
Roofing, flashings, &c. Copper Monel Lead alloys 
Lead Stainless steel 
Zine Aluminium 
4 Galvanised iron and steel 
Guttering and other Rain- 
water Goods, 
Guttering and other rain-| Copper Monel 
water goods Lead Aluminium 


Zine 

Galvanised steel 
Damp-Courses, 

Damp-courses Copper 

Lead 
Structural Purposes Beams 

Structural purposes beams | Aluminium 


Semi-Structural and Deco- 
rative Uses, dc. 
Semi-structural and decora-| Aluminium 


tive uses Copper 
Fittings Copper alloys 
Lead and its alloys 
Zine 


Galvanised steel 
Nickel alloys 
Stainless stee} 
Window frames Copper alloys 


or zine-sprayed 
Aluminium 
Glazing bars Copper-sheathed steel 
Lead-sheathed steel 
Zine-sheathed steel 
Aluminium 
Window fittings Copper alloys 
Aluminium 
Zine 
Door furniture Copper alloys 
Zine 
Nickel alloys 
Aluminium 
Stainless steel 
Balustrades Copper alloys 
Nickel silver 
Aluminium 
Stainless steel 


Lifts Copper alloys 
Nickel alloys 
Aluminium 

Wall ties Galvanised aAteel 


Heat I: nsulation. 
Heat insulation Aluminium foil 





4 a ae 








Steel galvanised, Sherardised, 


Stainless steel 
Aluminium ; ‘ 


Stainless steel Magnesium 


Stainless steel 


Stainless steel 


Stainless steel 


Copper 
Copper alloys 
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corrosion resistance and mechanical properties 
which renders them quite exceptional among the 
materials available. Permanence and low 
maintenance ¢ost are primary requirements in 
building construction, and the non-ferrous 
metals, which can so readily be worked and built 
up to the forms required, and which are com- 
petitive with other materials in cost, should be 
used more widely than at present because of 
their attractive appearance and long life. 
The many applications for which these materials 
have been proved in practice to be suitable are 
discussed in the appropriate sections of the report 
and are summarised in the table, Attention is 
drawn to certain specific points which the Com- 
mittee feels require special mention. In so 
doing, however, the Committee does not wish 
the general conclusion as to the desirability of 
a wider utilisation of these metals and alloys 
to be overlooked. Where reference is made 
in the table to aluminium, zine, or mag- 
nesium, it should be understood that suitable 
alloys of these metals are also recommended for 
the purpose in question. 





No. 6: Gas INSTALLATIONS 


Tais study was prepared by a Committee 
convened by the Institution of Gas Engineers. 
In accordance with its terms of reference, the 
Committee has confined itself to gas appliances 
for single-family dwellings, those for large 
buildings being dealt with by the Mechanical 
Installations Committee, upon which the 
Institution of Gas Engineers was represented. 
We understand that the recommendations in the 
report will form the basis of Codes of Practice, 
for which purpose the Institution has been 
asked by the Codes of Practice Committee to 
act as convener body for a Codes of Practice 
Sub-Committee. The report does not give 
special consideration to particular types of 
buildings, with the exception of schools. In 
such buildings special problems are stated to 
arise, and details of a gas installation based on a 
plan provided by the School Buildings Com- 
mittee have therefore been included. The 
report also deals with gas service pipes, internal 
installations, including pipes, meters, and 
appliances, and ‘ bottled ”’ gas. 








Momentum in Carbide Milling 
* of Steel* 


By E. 0, LOWELLT 


THE milling of steels with sintered carbides is 
a broad subject, including many factors, all of 
which are highly important. That being the 
case, it has been felt necessary for the purposes 
of this discussion to limit our approach to one 
of the paramount factors—the need for momen- 
tum in carbide milling of steel. In order to 
obtain the necessary momentum for long cutter 
life, many manufacturers of machine tools are 
now designing or producing milling machines of 
extreme rigidity and increased horsepower 
within which momentum members are being 
incorporated. 

The facts remain, however, that, first, war- 
time production schedules must be maintained 
or improved ; secondly, that thousands of rigid 
milling machines of recent manufacture are now 
in use which can readily be adapted to expand 
production through the efficiency of carbide 
milling. This adaptation is principally effective 
by the incorporation in the machine tool set-up 
of @ momentum member. 

Because momentum is a product of mass and 
motion, an increase in momentum can be 
obtained through an increase of either mass or 
motion. Early experiments in the milling of 
alloyed steels with sintered carbides evolved a 
technique wherein high peripheral speeds 
(700 to 800 surface feet) and light chip loads 
(0:0005in. to 0-002in. per tooth) were used. 
By this means the individual] tooth impact was 





* From a discussion of Carbide Milling of Steel before 
the Machine Tool Forum, held at Westinghouse Electric 
and Manufacturing Company, Pittsburgh, May, 1944. 

{ General partner, Grayson Manufacturing Company, 
Monrovia, Calif. 





maintained at a minimum, and sufficient 
momentum for smooth operation was provided, 
This did not result in long cutter life, but at that 
time was considered good technique. Later 
experience on larger milling machines with 
smaller diameter cutters showed that lower 
peripheral speeds (400 to 450 surface feet per 
minute), in conjunction with heavier chip loads 
(0-005in. to 0-008in. per tooth) resulted in far 
greater cutter life than had theretofore been 
obtained. In the first instance, high s in 
part produced the required momentum. In the 
second case, the large mass of gear train in 
relation to the size of the milling cutter pro- 
duced the momentum necessary for longer 
cutter life. 

When light chip loads were in vogue, cutter 
life was reduced by the adhesion of very hot 
chips to relatively hot carbide cutting edges. 
Thus, particles of the edge were carried away 
with the ‘ built-up edge ” of adhering material. 
Now it is an acknowledged fact that a heavier 
chip load is @ very important factor in increased 
cutter life, Through these heavy chips, a much 
larger proportion of the generated heat is carried 
away from the cut, and, furthermore, much less 
heat is produced for quantity of material 
removed. The result is a cool workpiece, a cool 
cutter, and chips of a lower temperature which 
will not so readily adhere to the ground cutting 


e. 

A further effect resulting from heavier chip 
loads is a reduction in consumed power required 
to remove @ given quantity of material. It has 
been found that only 75 per cent. additional 
horsepower is required to remove a 100 per cent. 
heavier chip. It can be readily seen that with 
the increasing of chip load, the friction and 
therefore the wear on the cutting edge does not 
increase proportionately with the amount of 
material removed. 

With these strong arguments for the employ- 
ment of heavier chip loads, it became necessary 
to determine a means of imparting momentum 
to the cutting operation by the use of increased 
mass rather than speed. The first efforts in this 
direction other than the use of a relatively heavy 
gear train and small cutter was an attempt to 
use greater body thickness and cutters of larger 
diameter to perform the job. It would have been 
effective were it not for the fact that when the 
momentum is increased by increasing the dia- 
meter of the cutter, the disadvantageous tor- 
sional stress is proportionately increased, thus 
the full effect of the increased momentum was 
lost by producing a hammering effect as the 
cutting tooth made impact with the workpiece. 
The constant pounding resulting from this load 
and fire action was highly detrimental to the 
carbide, thus again resulting in decreasing 
cutter life. As a result of this experience, Mr. 
John H. Grayson realised that momentum 
should be imparted to the cutting action by a 
fly-wheel considerably larger in diameter than 
the milling cutter itself, and with sufficient 
mass to impart the momentum necessary to 
eliminate the rotary hanamering effect. 

The first application was the mounting of a 
12in. diameter, 110 ]b. fly-wheel on the back 
end of the spindle of a small gear-driven 5 H,P. 
milling machine. The hammering effect was 
eliminated and cutter life was greatly increased, 
as set forth in the following table :— 











. Parts 
Speed Feed [Balanc hined 
Tests. (sr M,). (I.P.M.).| wheel. | before 
grinding. 
Inches 
Teat “A”? wl 6625 153 No 10 
Test “Bt wef 900 20 No 40 
Test “Ct «| 425 153 Yes 220 

















* Extreme vibration ; vr finish, + No vibration; 
. good finish. {No vibration ; excellent finish, 


Following this original application, fly-wheels 
have been used on many carbide steel milling 
jobs with equally advantageous results. Thus, 
it is now believed that moderate spindle speeds 
and heavy chip loads (0:005in. per tooth 
minimum), with the aid of adequate momentum 
through mass results in the most satisfactory 
production records for the milling of steel with 
carbides. 

Pending the 


complete distribution of 





machines, especially designed and built for the 
use of carbide cutters, the application of these 
cutters to the rigid milling machines now on 
hand, properly adjusted, adequately powered, 
and equipped with momentum members, will 
prove to be a material aid in expanding wartime 
production. 








British Standard Packaging 
Code—Corrosion Prevention 


THE extremes of climate and the arduous and 
widely varying conditions under which mech- 
anised warfare is now being waged have led to 
an entirely new conception of the importance of 
packaging. The lessons learned will have a 
significance when peace returns, for in peace or 
war the products of industry are of little or no 
value unless they reach the consumer in usable 
condition. 

In “‘ The Packaging Code,” published by the 
British Standards Institution in December, 
1943, a practical handbook is available which 
deals in considerable detail with packaging 
practice. With the issue of a new Section No. 3, 
entitled ‘Corrosion Prevention for Metal 
Parts,” the handbook now provides a compre- 
hensive guide to the subject. Section No. 3 
was not ready when the Code itself was pub- 
lished. The Code was produced at the request 
of the Anglo-American Packaging Committee of 
the Ministry of Production, with the co-opera- 
tion and approval of the Government Depart- 
ments and trade organisations concerned, and 
was intended primarily as an aid to the personnel 
of Government Departments, but it also has a 
arene nae for all branches of industry. 

The Code emphasises the vital importance of 
adequately protecting metal parts against 
corrosion during transport and storage, a 
problem which is exercising the minds of many 
managements to-day. Section No. 3 of the 
Code describes the general principles of corrosion 
prevention in so far as this is the concern of the 
packer. Paint is recognised as providing one 
of the best means of protection, but the Code 
deals mainly with the methods recommended 
when the function of the parts or the expense of 
application do not permit the use of paint or 
other surface. treatments, including plating. 
Cleaning prior to the application of preservatives 
is of the utmost importance, and about half 
Section No. 3 of the Code is devoted to the 
description of the various processes that may 
be used, and their application. Another sub- 
section deals with drying after cleaning and 
before applying preservatives, 

Particulars are given of the hard and soft film 
preservatives used by Government Depart- 
ments, together with examples of the purposes 
for which they are suitable. The different 
methods of application, including dipping, 
spraying, brushing, and flow coating, are also 
fully described. Probably the most important 
sub-section fromsthe packer’s point of view, 
however, is that dealing with the choice and 
application of the inner wrapper for the articles 
after preservation. The various factors involved 
in the selection of suitable packing materials 
and the correct methods of packaging are 
explained, full details being given of ordinary 
unsealed wrapping and of waterproof packaging. 
Of particular interest in this connection 1s the 
description of the method of preparing a 
moisture and vapour proof package which is 
rapidly being developed in this country, The 
method is especially valuable where it is 
impossible to apply a preservative to the article 
being packed, where only a light preservative 
can be used, and where the complete exclusion 
of moisture is imperative, 

Section No. 3 of the Packaging Code can be 
urchased separately, from the British 
tandards Institution, Publications Depart- 

ment, 28, Victoria Street, London, $.W.1, price 
2s. post free, and is perforated so that it can 
easily be inserted in the same binder as the 
sections of the Code previously published. 
Copies of the sections previously published, 
with appendices and index, are also available, 
price 5s. net. 
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of the responsibility it carried. For except 
where necessity dictated that radical and 
clearly defined proposals should be made, the 
document seems hesitant to a fault, and its 
recommendations are hedged about by 
alternatives. It is, we think, rather to be 
considered an interim discussion than a final 
report. 

Two schools of thought reigned while 
the Committee was deliberating. On the 
one hand are those impressed by the wide- 
spread nature of the damage inflicted by air 
raids. They see in the spaces thus rendered 
bare an opportunity never likely to recur 
to start the rebuilding of the City on 
lines less cramped than before. Regarding 
the ‘‘ square mile ”’ primarily as the ancient 
capital of a great modern Commonwealth of 
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CITY OF LONDON PLAN 


Last week the Improvements and Town 
Planning Committee presented to the Court 
of Common Council a report on ‘‘ Recon- 
struction in the City of London.” That Com- 
mittee has had under consideration over a 
. long period a problem, the adequate solution 
of which is considered a matter of great 
importance by many others than the day 
population of the City alone. For by reason 
of its antiquity the City enshrines the very 
traditions of this country ; it is the heart of 
the capital of the Empire ; and it is one of 
the great world centres of commerce. The 


plan now put forward indicates, we think, 
that the Committee was only too well aware 





?|for many of those vistas so beloved of archi- 
+) tects that are intended to reveal or enhance 


the beauties of notable buildings, ancient or 
modern. On the other side, there stand 
others who regard the City primarily 
as a “ workaday ”’ centre, whose street and 
market names are household words the world 
over. They feel that, apart from under- 
taking such works as are essential to ease the 
growing traffic congestion, its streets and 
alleys should be preserved or rebuilt on much 
the same lines as before, and that disturbing 
changes that might alter the character of the 
City and must at the least prove very costly 
should be shunned. Is it justifiable, they ask, 
for a commercial centre to expend money on 
the provision of architectural beauties that 
must make serious demands upon the limited 
and very valuable space available? Some 
compromise between such views was clearly 
necessary, and the City’s planners seem in 
fact to have supported the latter party rather 
than the former. For, apart from proposals 
for a somewhat wholesale widening of the 
streets of the City—a change necessitated by 
traffic considerations—and for ring roads— 
one from Holborn Circus round the north to 
Aldgate and the Tower, the other an exten- 
sion of the Embankment as far as London 
Bridge with a continuation along Lower 
Thames Street to Tower Hill—the report 
has few further definite proposals to offer. 
Heights of buildings would be controlled 
in the interest, partly, of preserving the 


and new 
City’s characteristic skyline, and there are 
ednesday, 


some suggestions for zoning into areas 
suitable for offices, shops, and light indus- 
try, &c. Architecturally, the area around 
St. Paul’s is recognised as requiring special 
treatment, but apart from tentative sug- 
gestions, the only recommendation is for an 
international competition to determine the 
best design. The area around the Guildhall, 
too, appears to be reserved for special treat- 
ment, and there are a number of minor pro- 
posals, such as that tor preserving and 
revealing parts of the ancient London Wall. 
For the rest the arrangement of the City 
would remain unchanged save only that new 
more commodious buildings would replace 
the old. 

In introducing the report the Gomanittes 
remarks that it has endeavoured to avoid 
presenting either “‘an ideal plan expressing 
a physical shape of the City, which, given 
unlimited means, might fulfil every ambition 
for the future,” or a plan limited only to post- 





war improvements, “ such as might be carried 
out within a few years, all within customary 
practice and financial capacity.” Despite 
the latter of these disclaimers, the City’s 
planners do.seem in actual fact to have leant 
heavily over towards hard-headed short-term 
practicality. Dealing only with works tha: it 
should be possible to carry out within the 
short span of twenty-five years or so, they 
have attempted apparently to look no further 
abead nor to define in however shadowy a 
form the further improvement and develop- 
ment that might then take place. The 
London County Council’s advisers, facing a 
similar problem on an altogether larger scale, 
found a solution by providing plans both tor 
the near and distant future, and in so doing 
produced a document which, besides recom. 
mending practicable improvements to be 
carried out as soon as possible after the war, 
gave us, in addition, an inspiring glimpse of a 
much improved London towards the attain- 
ment of which future planners will be able to 
struggle according to the means available to 
them and the tempers of their times. By 
comparison with such a work the City plan, 
even regarded only as an interim report, 
appears perhaps weaker and more hesitant 
than it really is. 


Post-War Building Problems 

THE sixth of the Post-War Building 
Studies dealing with ‘Gas Installations, ” of 
which we publish a brief review on another 
page, includes in its introduction a quotation 
from the foreword of the “ British Standard 
Code of Practice for the Provision of Engi- 
neering and Utility Services in Buildings,” 
which it is well worth having recalled to 
mind. The quotation, too long to print in 
tull, begins :—‘“‘In -the initial stages of 
the design and planning of the building it is 
of paramount importance that there should be 
consultations between the architect, the 
engineers concerned, and all others respon- 
sible for the various services,’ and it ends :— 
“'The co-operation of owner, architects, 
surveyors, consulting engineers, specialists, 
builders, and others responsible for the 
planning and erection of buildings, in arrang- 
ing for the lay-out of services with the 
minimum of inconvenience and trouble to 
all concerned, is therefore earnestly solicited. ” 
It will be seen that the Committee of the 
Institution of Gas Engineers, which drew up 
Study No. 6, is reiterating in a different way 
the very same opinion expressed by a 
Committee convened by the Institution of 
Mechanical Engineers in Study No. 9 on 
** Mechanical Installations,” a long abstract 
from which was published in our pages last 
week. 

It would be merely to repeat what the 
Mechanicals Committee bas already very 
adequately expressed if we discussed here the 
existing conditions as between engineer and 
architect and others concerned in building. 
It is worthy of note, however, that matter 
for justified complaint by the engineer is 
liable to arise at almost any stage. Some- 
times through the false economy of the owner 
or the unwitting error of the architect, either 
no engineer or a consultant not really qualified 
for the task is drawn in. Where a fully 
qualified man is retained to design an installa- 
tion he may find himself cramped from the 
start by a plan of the building already drawn 
up and decided upon before ever he was 
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given the opportunity to state his views ; 
or by ill-judged decisions of the owner 
regarding the amount of space to be allotted 
to the plant, the amount of money to be 
spent upon it, or many other factors. In the 
actual execution of the works he may find 
himself subjected to vexatious delays and 
extra expense by a lack of co-ordination, 
leading to the need for uneconomic and 
untidy work of the “cut away and make 
good after” order; or hampered by a 
schedule, in the drawing up of which 
his advice was not sufficiently considered. 
Finally, even though all previous phases have 
been completed to his entire satisfaction, he 
may suffer the disappointment of seeing 
expensive plant put into the care of one not 
possessed even of the minimum qualifications 
satisfactorily to operate or maintain it. That 
such conditions should exist is doubly 
unfortunate at the present time, because an 
era of great. building activity obviously lies 
before us. But it would be grossly unfair to 
lay the responsibility on any one class of 
person, whether owner, architect, surveyor, 
builder, or engineer. For. centuries archi- 
tect, surveyor, and builder have worked 
together, and long before engineers had 
thought of lifts and hoists, central heating, 
electric light, special cooking appliances, 
refrigeration equipment, and laundry installa- 
tions, the relations that should rule their 
conduct had become traditional. But within 
quite recent years & host of intruders has 
appeared, specialising in this type of plant, 
that type of installation, or another type of 
building material. The former traditional 
equilibrium having been thus upset, it is, 
indeed, a tribute to all concerned that there 
is not more cause for complaint on one side 
or another than in fact there is. 

Yet though we may understand the reason 
for the occasional confusion and the more 
frequent dissatisfaction, to understand, in 
this case, is not wholly to forgive. At a time 
not so far distant that the more optimistic 
are not ready to reckon it in weeks rather 
than months or years, the European war will 
end and we shall be able to turn our thoughts 
to the rebuilding of our damaged cities. The 
class of building concerned is likely to be just 
that type of structure in the planning and 
erection of which the co-ordination of all 
concerned is most desirable. Nor, it may be 
added, are the owners, architects, surveyors, 
engineers, builders, and other specialists 
alone concerned. Large areas of some of our 
cities have been devastated. The policy that 
the local governing bodies intend to follow 
in relation to such schemes as those, for 
instance, for district heating, which could 
effectively be applied to such areas, is clearly 
going to affect both the planning and 
erection of the structures. It is all to the 
good, therefore, to see the major engineering 
institutions giving thought to the problem. 
Such meetings as those convened by the 
Institution of Civil Engineers last year, 
which brought together many of the_parties 
most concerned in frank discussion, must have 
done much to hasten the evolution of a 
building tradition modified to suit modern 
conditions. The publication of the Post-War 
Building Studies will further assist by dis- 
seminating amongst all the parties informa- 
tion as to what is and what is not good 
practice in each specialised class of 
installation. 


Letters to 


THE SEMMERING LOCOMOTIVE TRIALS 


Srr,—F urther to your recent article about the 
Semmering competition, I have found some data 
which might be of interest to your readers. 

The invitation for the competition was sent 
out in May, 1850, the prize for the first loco- 
motive being 20,000 fl, not 200,000f1. The 
idea to hold a competition, following, of course, 
the example of the Stockton and Darlington 
Railway, was originally promoted by the 
Stutigarter Hisenbahnzeitung, supporting the 
idea of the chief engineer of the railway, Ghega. 
The members of the Prize Committee were all 
technical officers of the railway company, 
including Ghega. 

The actual competition took place at Payer- 
bach on July 3lst, 1851, the locomotives 
having arrived there on the 15th of the same 
month. Although the “ Bavaria” won the 
prize of 20,000 fi., the Committee recommended 
the purchase of the other three locomotives 
(“‘ Wiener-Neustadt,” “ Seraing,” and ‘‘ Vindo- 
bona”) for 10,000 fi., 9000 f1., and 8000 fl. 
respectively, except for the ‘‘ Vindobona,” to 
which it was necessary to make extensive 
modifications. 

In addition to the conditions set out in your 
article, the following requirements had to be 
fulfilled :—The maximum steam pressure was 
to be 102 lb. per square inch, the maximum axle 
load 7 tons, the maximum height 15ft. 6in., and 
the maximum width 9ft. 4in. Also included in 
the conditions was the requirement that the 
locomotive, when travelling alone at a speed of 
18-6 miles, should be able to stop within a 
distance of 498ft. 

Before the competition started it was found 
that the wheel load of the “‘ Vindobona,” which 
had then only six coupled wheels, was far too 
high. One of its axles was situated behind the 
fire-box. It was decided to introduce an extra 
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“*Seraing”’ had one interesting feature, as it 
was probably the first locomotive with a plate 
frame. Its boiler design, however, was unfor- 
tunate, as it could not raise dry steam. Also, 
the movable steam pipes were difficult to keep 
in order. 

The last locomotive was actually the one 
which proved to be the best, although it was 
put as No. 4 by the Committee. This loco- 
motive was built by a Scotsman, who settled 
in Vienna, of the name of John Haswell. He 
was born in 1812 at Lancefield, Glasgow. After 
his studies he worked for Wm. Fairbairn, then 
came at Schoenerer’s invitation to Austria, and 
designed the engine repair shop for the Austrian 
Southern Railway. He then took charge of the 
repair shops. 

It is interesting to note that this locomotive 
contained a braking device without brake 
blocks, using the cylinders to compress air. 
With improvements, this is the same as the 
repression brake designed by Riggenbach. As 
the fixed axle distance was rather large, Haswell 
decided to replace the last axle by a four-wheel 
bogie, which, by means of a fork, turned round 
a fulcrum situated farther ahead. However, the 
small wheel diameter, the oval boiler, and the 
low adhesive weight were the reasons why the 
**Vindobona’”’ shared the fate of the other 
engines. 

The Prize Committee presented its report on 
September 12th, 1851, and recommended that 
a new engine should be built fulfilling the same 
conditions, but requiring also that all wheels 
should carry adhesive weight. The Austrian 
Railway Ministry started to design an engine to 
this specification, and under the guidance of 
Engerth, John Cockerill at Seraing built the 
first one of these ‘“ Engerth ” locomotives. 
Another one was ordered from Kessler in 
Esslingen. The main difference between the 





two engines was that the connection between 


















































Cylinders. Steam Driving Tubes. Heating | Grate 
— pressure,| Hub, wheels. }|—— surface,| area, | Weight, 
Dia., | lb./sq. in. in. Length, |} sq. ft. | sq. ft. tons. 

No. in, No. | Dia., in. | No. in, 
“Bavaria”... ...) 2| 20 | 125 | 30 | 14] 40-0 | 229; 174 | 1890 | 24-3 | 71-6 
** Seraing:?;-...°° «.). 4 16-6 106 28 8 42-8 340 126 2030 23-8 55-1 
“ W.-Neustadt ”’...| 4 : 13 125 25 8 43-6 180 255 1980 13-3 63 
““Vindobona” ...| 2 17-65 129 22-8 8 37-4 286 133 1900 17-2 46-4 























pair of wheels between the first and second 
axles, and so the ‘“ Vindobona”’ became an 
eight-coupler. Additional details of the most 
important dimensions of the engines are given 
in the attached list. 

As regards performance, the “ Bavaria,”’ on 
a gradient of 1 in 40, hauled a train of 2640 cwt. 
at a speed of 11-34 m.p.h. The “ Seraing ” 
hauled 2523 ewt. at a speed of 8-74 m.p.h. The 
performance figures of the ‘“‘ Wiener-Neustadt ” 
and “ Vindobona ”’ are both given as 2500 cwt. 
at a speed of 6-87 m.p.h. 

The trials proved that the “ Bavaria’ gave 
by far the best performance, but it was diffi- 
cult to transmit its gréat tractive effort to the 
wheels, as the chain transmission was con- 
tinually fractured. Without the chain the loco- 
motive would have been a four-wheéler and 
therefore useless for the Semmering Railway. 
The. “ Bavaria”? was therefore, immediately 
after the competition, demolished, except for its 
boiler, which was used as a stationary boiler in 





the locomotive and tender wheels was by chains 
in one case and by gear wheels in the other. In 
November, 1853, the first of these engines, the 
‘** Kappellen,”’ was delivered by Kessler. 
F. J. Havr. 
London, W.1, July 25th. 





DETERMINATION OF STRESSES IN DROP 
STAMPS 

Srr,—I have been looking through the articles 
by A. Blainey in your issues of February 11th, 
18th, and 25th, on the determination of stresses 
in drop stamps, and in attempting to glean 
therefrom some information on the elastic 
modulus of the timber cushion, I have obtained 
three widely different values from the cases 
investigated. The value of E for well- 
beaten oak across the grain would be a useful 
figure to have when checking the dynamic 
stresses in proposed foundations by the usual 
analytical methods. 





the workshop at Marburg until 1870. The 





From his experimental results Dr. Blainey 
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has calculated the dynamic load F on the 
timber, and obtained fair agreement by two 
independent methods. He has also measured 
the anvil deflection s associated with that load. 
His experimental value of the “stiffness” of 
the sequence—anvil, oak, concrete bed, ground 
—is therefore K=F/s. Thus, for stamp A, 
K=1910/0-0092=0- 208 x 108 tons per foot. 

Now, given the length of an elastic body L, 
the area of cross section A, and the modulus E, 
the stiffness AE/L can be calculated, For a 
sequence of bodies in series the combined stiff- 
ness can be found from 1/K=1/K,+1/K, 
+1/K,+1/Kg, &e. 

Applying this to stamp A, 
K,=stiffness of anvil= a 
=19-4x 108, 


468 x 130,000 
K,=stiffness of concrete bed=-——— 


12 
= 5-07 x.108, 
K,=stiffness of ground = 672 x 50 x 12 
=0-403 x 108. 


The E values for steel and concrete have been 
taken as 30 x 10° and 2 x 106 Ib. per square inch 
respectively, and the soil modulus 50 tons per 
square foot per inch. 

The depths and areas of anvil and concrete 
have been assessed by scaling from the drawing 
reproduced in the February 11th issue. 

Substituting the above values, gives Ky 
=stiffness of oak—0- 48 x 108 tons per foot, and 
8x 0-48 x 108 


133 = 28,800 tons per 


the E value= 


square foot. 

Applying the same method to stamp B, 
assuming the same length of anvil, and taking 
K, and_K, as for stamp A, the E value (4ft. of 
oak) is 8800 tons per square foot, 

Applying the method again to stamp C, 
assessing sizes from the drawing in the February 
llth issue, gives E=7200 tons per square foot. 

Dr. Blainey’s foundations are clearly much 
‘“‘ softer’? than one would expect from caleula- 
tions using normal E values, and I am at a loss 
to see a satisfactory explanation of the reason 
for the difference. 

Taking the velocity of sound in oak as 
10,000ft. per second and the density as 63 Ib. 
per cubic foot gives E=v*d/g=87,500 tons per 
square foot, which is in close agreement with 
the figure of 110° kilos. per square centi- 
metre (91,500 tons per square foot), which is 
used by most Continental writers on the 
subject of hammer foundations. 

I would be pleased to have Dr. Blainey’s 
observations on the matter. 

E. SHEPLEY. 


Stafford, July 5th. 





Srr,—In his letter of the 5th inst., Mr. Eric 
Shepley raises an interesting point regarding the 
elasticity of the base timbers of drop stamps. 

In the first place, I must point out that at the 
time I made the observations described in the 
articles on the determination of stresses in drop 
stamps, stamp A had been in operation for 
several years, whilst stamps B and C had been 
in operation for a few weeks only. This might 
go a long way to account for the calculated 
value for the elasticity of the timbers under 
stamp A being so much greater than in the 
case of stamps B and C, since it is known that 
the timber becomes compressed after several 
months. 

Secondly, the values for the dynamic load on 
the timbers cannot be taken as acting on the 
whole sequence of anvil, timbers, concrete, and 
earth. It was shown in the articles to which 
Mr. Shepley refers that the dynamic load on 
the bottom die, which rests on the anvil, may 
be as high as 57,000 tons, and this is very much 
greater than the maximum dynamic load on the 


timbers. The substitution of this value in 
Mr. Shepley’s calculations would give a value 
for the elastic modulus of timber much greater 
even than that used by Continental writers and 
calculated from the density of, and velocity of 
sound in, oak. It is a pity that it was not 
possible to include in the articles on the deter- 
mination of stresses some values for the 
deflection not only of the top of the anvil, but 
also of the top and bottom of the timber layer, 
as this would have made possible the calculation 
of the elasticity of the timber from the data 
available. 

However, since the impact loading of the 
whole sequence is of extremely short duration, 
any calculations of values of elasticity, &c., 
should be based on an analysis of the stress 
waves produced, and this is impossible at the 
present, since no data are available. J under- 
stand that Dr. Lee is at present carrying further 
this investigation of stress waves produced in 
hammer foundations, and if any information 
relative to the above becomes available, either 
Dr. Lee or I will communicate with you further. 

Atan BLAINEY. 

Warwick, July 25th. 





THE DUNLOP SUGGESTION SCHEME 


Srr,—Referring to the letter in your issue of 
May 19th from Mr. W. Bond, Chairman of the 
Fort Dunlop Suggestions Committee, P' trust due 
note will be taken of his point that monetary 
rewards are less important than is the firm’s 
acknowledgment to the individual that he has 
made an important contribution to the 
organisation and can see the results of his ideas 
put into operation. 

The success or otherwise of any such schemes 
must depend largely upon judges who are pre- 
pared, if necessary, to sink their own pet 
notions. If suggestions are to be submitted to 
and be judged by heads of departments, there 
is a possibility that an idea might be put 
forward for some reorganisation of the depart- 
ment which would be of immense benefit to the 
concern, but it would be turned down flat 
because of the underlying implication that the 
head should have thought of it himself. For- 
tunately, most heads of departments are bigger 
minded than this, but the suspicion of dis- 
appointed inventors must not be overlooked. 

If the suggestions are sent higher up or 
judged by a panel representing employers and 
employees, the first question on the suggestion 
form should be: “‘ What were the particular 
difficulties or circumstances encountered which 
led to making this suggestion?” This is as 
important as the suggestion itself, and without 
this information it is impossible to judge the 
merits of the proposal. 

There is no doubt that ideas do not just come 
into the head from nowhere ; they are forced 
on a man by the circumstances surrounding him 
and his job. Therefore, if a suggestion is to be 
judged fairly it is necessary to know the 
particular circumstances which propagated the 
idea. F. PLepGEr. 

Putney, July 24th. 


CIRCULATION IN MARINE BOILERS 


Sm,—tThe recent discussions on engines for 
marine purposes show that many engineers 
prefer the Scotch boiler to the water-tube. It 
is not generally recognised that a tank boiler 
can be made to give more steam with efficiency 
provided that the same circulation is arranged 
for as in the water-tube boiler. Probably: the 
locomotive boiler gives more steam for its 
weight than any other boiler, but it cannot do 
this if fixed on a solid foundation. The reason 
for this is that on a locomotive the boiler is 
rocked and vibrated and the steam bubbles are 
wiped off the surface as fast as they are formed. 





In a Scotch marine boiler the steam forms on the 





heating surface, depositing scale as it forms, and 
it then bubbles up through the water. Many 
attempts have been made to produce a good 
circulation in tank boilers, but they all work on 
the assumption that an upward stream of water 
must be assured, whereas one can no more got 
an upward stream in a tank boiler without a 
downward stream than one can in a water-tube 
boiler, The downward stream can readily be 
produced if large downcomers are fitted inside 
the boiler, near the boiler shell and at other 
suitable parts, where the water can rush down 
them and thus produce an upward flow over tlie 
heated surface, So far is this from being recov. 
nised that many boilermakers place heating 
tubes in the parts where the water should hoe 
allowed to flow downwards and thus destroy the 
circulation and reduce the capacity of the boiler 
for generating steam. Models show that tho 
method is highly successful. The water rushes 
down the downcomers and the upward current 
of water brings the steam with it in minute 
bubbles which escape without priming, 
C. TuRNBULL, M,I.E.K, 
Tynemouth, July 26th. 


THE WOMAN PROFESSIONAL ENGINEER 


Sir,—As an old member, I congratulate the 
woman who has secured admission to the Insti- 
tution of Mechanical Engineers, There is no 
reason for maintaining a sex distinction where 
the necessary character and ability are proved. 
The only real danger to the profession is that 
commercially minded boards may be tempted 
to cut salaries. A woman should demand and 
get the same pay as a man for the same service. 
All the rest of the arguments are out of date. 
As for the ‘‘ charm, femininity, and womanly 
virtue,” if they survive, as they certainly do, 
the duties of a surgeon, a farmer, or a hospital 
nurse, they will not take much harm from the 
profession of the engineer (your readers will not 
need reminding that engineering dirt is “ clean 
dirt ”’). F. L. Watson. 

Leeds, July 28th. 





Srr,—After reading the first three letters in 
the- correspondence on this subject, I should 
have concluded that my election to full member. 
ship of the “ Mechanicals’’ had caused wide- 
spread panic in the ranks of engineers, both old 
and young, had it not been that I have con- 
siderable confidence in the sense of proportion 
and fair-mindedness of my male colleagues. 
For the benefit of what I believe to be the faint- 
hearted minority I would like to make two 
points from which, I hope, they may derive 
some comfort. One is that this is no new or 
sudden development. For years there have 
been women corporate members of the Institu- 
tion of Electrical Engineers and the Royal 
Aeronautical Society, two of whom in the latter 
society are full fellows, The Institute of Marine 
Engineers has a woman corporate member, who 
was recently decorated for bravery and devotion 
to duty at sea. My own associate membership 
of the Institution of Mechanical Engineers 
dates back twenty years, 

The other point is that engineering only 
appeals to a small minority of my sex, women 
for the most part preferring the social services, 
the arts, business, or pure science when they 
are choosing a career. The number of women 
in the field of professional engineering is there- 
fore likely to remain too small to affect the 
general employment position. 

I would like to point out, however, that 
women are no more cut to one pattern than are 
men. Those who adopt engineering as a career 
do so hecause they believe that it is the field in 
which their talents lie. They are not attracted 
by any of the so-called womanly occupations 
which Messrs. “‘Senex Antiquus,” Dunn, or 
‘Junius ” might choose for them. All they ask 
is a fair field and no favour instead of the soft 
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soap and closed doors which is the usual lot of 
women pioneers. 

Women have learnt to be wary of the pseudo 

chivalry which says : ‘‘ This work is much too 
hard and heavy for you, and to look for the 
ulterior motive. In this case it is not far to 
seek, and I salute Mr, Dunn’s last-minute 
frankness in stating what it is, Yet, in case 
there may be some measure of genuine concern 
and solicitude in the minds of your. corre- 
spondents, I would like to compare the practical 
side of engineering training with that for the 
nursing profession, which, I. feel sure, they 
would consider a “ womanly” occupation. As 
it happens I can. speak with some experience of 
both, The standing and hard work are much the 
same in each, though hospital discipline allows 
of much less relaxation. On the subject of bad 
language, the nurse who attends a patient 
returning to consciousness after an anesthetic 
is likely to hear far more to shock her than the 
girl apprentice in an engineering workshop. As 
for the “ other items which woman’s delicacy 
would naturally disregard,’ my imagination 
boggles at what Mr. Dunn may mean, but I 
would point out that there is much in the 
nurse’s work which might offend her delicacy 
if it were not for her strictly professional 
outlook. 

I think the three shocked gentlemen cannot 
have had too happy a time during their appren- 
ticeship, or they would not refer to the experi- 
ence as though it were something between 
Dante’s inferno and slave labour in the salt 
mines. At the risk of being thought totally 
lacking in “ femininity,” “‘ charm,” “delicacy,” 
and “ right-mindedness,”’ I will confess that I 
look back to the years I spent in acquiring shop 
experience as amongst the happiest of my life. 
Here I would like to pay a tribute to the very 
real chivalry of my shopmates, who taught me 
their skill and refrained from bad language in 
my presence, who were friendly without being 
familiar, who took me into their gay comrade- 
ship, who chaffed and laughed and argued with 
me, and altogether gave me a slice of education, 
both engineering and social, which I would not 
have missed for the world. 

Yes, I think that in more ways than one 
Messrs. ‘“‘ Senex Antiquus,” “ Junius,” and 
Dunn have done less than justice to their own 
Sex, 

Femina, B.Sc, (Eng.), M.I. Mech. E. 

July 29th, 





MONOPOLIES 


Sir,—Few, if any, will quarrel with your 
extremely well-reasoned remarks on the subject 
of monopolies. The monopoliser, even in the 
cheapest of all commodities talk—is loved by 
no one unlvss he devotes his talk to saying nice 


things about us ; then, most of us would seldom | yyy. Sterry B. Freeman, C.B.E., M. Eng., will 
tire and some never of his wares. It is the same|retire from the post of chief superintendent 
in all human activities ; could we be quite sure engineer of Alfred Holt and Co., managers of 
that’ ‘all great industrial organisations were} the Blue Funnel Line. 
exclusively directed for our benefit, we would|in Liverpool and he received his technical 
never quarrel with mere names: monopoly, | training at the Greenock works of Scott’s Ship- 
building and Engineering Company, Ltd., and 
—~ oe a of Cammell — _ 
: F is . He gained sea experience and his 
Apart, however, from the aims and objects| firs Class Board of Trade Certificate and then 
of great industrial undertakings, of whatever|+oi up a position with William Esplen and 
title, there is one point about them that is only|Qo, naval architects and consulting marine 
_ very dimly realised so far: they all tend to act | engineers. For six years he served on the sur- 
in conformity with the basic laws of the cosmos. | veying staff of Lloyd’s Register of Shipping, 
Below the surface, unseen by human eyes| after which he accepted the post of manager to 
mostly, there is a most marvellous system of |the Manchester Dry 
which he occupied from ig to 1913. In bo 
at : +. _|September of that year he was appoin 
universe could hardly be run without it. Inte rr fo to Alfred Hott cn Co, 
; «| @ position which he has filled with outstandi 
lam mankind het ‘se oa 0H < ee vd silsseam. He has been responsible for e 
Britain is to hold her own in the dire days machinery installations of modern passenger 
ahead, one can hardly imagine her succeeding | anq cargo ships, which have embodied the 
latest principles of steam engine, geared steam 
turbine, 


cartel, combine, or just the most sensible of 


all, so and so organisation. 


organisation functioning all the time; the 


gration and organisation seems to me to be the 


through a nation full of small shopkeepers. 
J. H. Fercvson. 


Sixty Years Ago i 





CHARLES MANBY 


Mz, Cuartes Mansy, F.R.S., M. Inst. C.E., 
for seventeen years the paid and for twenty- 
eight years the honorary secretary of the 
Institution of Civil Engineers, was born on 
February 4th, 1804, and died on July 31st, 1884. 
He was the eldest son of Aaron Manby, the 
founder of the Horseley Ironworks. His father, 
later in life, had close connections with France. 
He founded the Paris gasworks and an ironworks 
at Charenton and reorganised the Creusot iron- 
works. In 1814 he sent his son Charles to a 
college at St. Servan, in Brittany, with the 
object of fitting him for a military career. 
Following the Battle of Waterloo, however, 
ideas of peace rather than war dominated men’s 
minds and Charles abandoned his intended 
career and entered his father’s workshops as an 
apprentice mechanic. In the course of this 
employment he was engaged upon numerous 
important undertakings, including the building 
of the “ Aaron Manby,” the first iron steamship 
to make a sea voyage, Subsequently he accepted 
@ commission in the French service and had 
charge of the Government tobacco factory, In 
1829 he returned to England and after a few 
years in the service of the Ebbw Vale Iron- 
works and other companies set up in London as 
a civil engineer in partnership with Mr. H. H. 
Price, specialising in the warming and venti- 
lating of buildings. In 1839 he was appointed 
secretary of the Institution of Civil Engineers, 
and soon threw himself heartily into a move- 
ment which revolutionised that body. The 
President at that time was Mr. James Walker, 
who had occupied the chair for ten years and 
who, following the precedent of the first Presi- 
dent, Thomas Telford, seemed to regard the 
office as an honour for life. Many members, 
however, began to feel that the chair should be 
open to all sections of the profession. After 
some stormy debates Mr. Walker retired and 
was succeeded by new Presidents elected at 
frequent intervals. As paid secretary Charles 
Manby acquired great popularity with the 
members, and when in 1856 he relinquished the 
position he was presented with a service of 
plate and two thousand guineas. He devoted 
a portion of this sum to the foundation of the 
Manby premium, a prize at the disposal of the 
Council. He was succeeded in the secretaryship 
by his pupil, James Forrest,. After resigning 
the post of paid secretary of the Institution he 
accepted that of London representative of 
Robert Stephenson and Co, and remained in 
that firm’s employment until his death. 








The Retirement of 
Mr. Sterry B. Freeman 


Iv is announced that at the end of September 


Mr. Freeman was born 


Docks Company, Ltd., 


and oil engine propulsion. Mr. 





Wellingborough, July 25th. 


Freeman is a valued member of Council of 


the Institution of Mechanical Engineers and 
the Institution of Naval Architects, of which 
latter Institution he is also a Vice-President. 
He is a Past-President of the Liverpool Engi- 
neering Society and the Society of Consulting 
Engineers and Ship Surveyors, and Vice- 
President of the Institute of Marine Engineers, 
which he represents on the Lloyd’s Register of 
Shipping Technical Committee. During the 
last war Mr. Freeman was the represeutative of 
the Director of the Board of Invention and 
Research on the Engineet-in-Chief’s Committee 
at the Admiralty, and for that work he was 
awarded the C.B.E. In 1927 the University of 
Liverpool conferred upon him the degree of 
Master of Engineering, in recognition of his 
outstanding services to the.marine engineering 
industry. He found time to contribute papers 
to institutions and to the technical Press on 
marine engineering problems, and he is a 
Thomas Lowe Gray Lecturer. He has a charm 
of character which endears him to a wide circle 
of friends, both in this country and abroad, and 
we join with them in the wish that in his retire- 
ment he may yet spend many happy and useful 
years. 


<n 








American Copper Alloys 
in War 

One of the effects of war conditions upon 
developments in copper alloys. has been in 
increased co-operation of producers, with free 
exchange of opinions and experience, resulting 
in benefits to the industry and the war effort, 
In the wrought copper industry there had 
evolved an unreasonable number of modifica- 
tions of the common basic alloys, but while the 
war demands for copper and its alloys was 
enormous, it was somewhat simple from the 
standpoint of variety. As a result, the output 
of a few materials, such as cartridge brass, 
increased enormously, while many less important 
alloys decreased. or disappeared. For this 
i - brass, lead has been permitted up to 
0-05 ‘gent. as an i rity, regardless of the - 
peoce taaniiiteobans, but for artillery or 
smallarms ammunition a higher limit is logical, 
except that for hot rolling a limit of 0-015 
might be set to avoid difficulties in the rolling 
process. Most copper alloys that are to be 
wrought are melted in low-frequency induction 
furnaces though high-frequency furnaces have 
been used to some extent. But in the new war 
plants there has been a tendency to install 
much larger furnaces than have been’ used 
before, ranging from 150 kW to 300 kW and 
melting charges of 2500Ib. In this way the 
melting rate in pounds of metal per hour is 
increased greatly; the electric energy con- 
sumption per ton melted is decreased, and the 
economy of melting is increased by the larger 
sizes of cakes or bars cast. An interesting 
development in heating and annealing is the use 
of high-velocity forced convection furnaces, 
especially for the annealing of cartridge cases 
in baskets. These furnaces, which are of both 
batch and continuous types, are useful also in 
low-temperature heating. High-speed localised 
heating, known also as furnaceless heating or 
radiant cup heating or flame impingement 
heating, is also being used increasingly. Accord- 
ing to a recent report of the American Institute 
of Mining and Metallurgical Engineers, new 
mechanical apparatus is being introduced to 
replace heavy manual operations, and these 
changes in practice and equipment are likely 
to continue and develop after the war emergency 
period is ended. 








New ZEALAND Ratiway Extension.—The Blen- 
heim-Kaikoura section of the South Island main 
trunk railway of New Zealand was officially opened 
in March by the Minister of Railways. This line 
has teduced the gap between the railheads of 
Wharanui and Parnassus to 14} miles, and the 
remaining section is reported to be nearing com- 
pletion. Kaikoura, 120 miles from Christchurch, will 
be the chief station between Christchurch and Blen- 
heim. A roundhouse, railear shed, turntable, and 





extensive stock loading yards are to be provided. 
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10-20-TON WELDING MANIPULATOR 


COOKE AND FERGUSON, LTD., MANCHESTER, MANUFACTURERS 
(For description see opposite page) 

















GENERAL VIEW OF MANIPULATOR 
REAR VIEW WITH TABLE IN VERTICAL POSITION WELDING WITH TABLE IN VERTICAL PLANE 
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10-20-Ton Welding Manipulator 





\HE tendency in modern fabricating work- 
shops is towards handling the fabricated 
components in as large a piece as possible, and 
production in the past has been impeded by the 
large amount of handling time which this policy 
has entailed. The slinging and turning over of 
gear-cases weighing 12 tons, for example, 
necessitates’ -a considerable amount of floor 
space, whilst the welders engaged on the com- 
‘ponent are obliged to wait until the structure has 





whereby the earthing current is prevented from 
circulating through the bearings of the machine. 

The manipulator described below uses, it is 
claimed, a new principle of design, for which 
provisional patents have been applied. With 
this principle still larger manipulators capable 
of lifting 30, 40, or even 50 tons can readily be 
constructed. 

The clamping face of the manipulator, is 
formed by a table, 16ft. in outside diameter and 





FABRICATED RING AND 


been turned into a suitable position to ensure 
downhand welding. 

To overcome these difficulties Cooke and 
Ferguson, Ltd., Manchester, have recently com- 
pleted a motor-controlled manipulator, which 
was designed specifically for marine engine 
components weighing up to 20 tons in one piece. 
Experience has shown that work which is under- 
taken on welding manipulators can be com- 
pleted much more economically than by the 
old method of propping up the components. 
Savings are involved in handling time, working 
floor space, and electrodes. In addition, the 
work can be accurately processed by the rate- 
fixing department, which can estimate quite 
closely what time and how many feet of elec- 
trode are required to weld the structure. 
Welding manipulators of this description are 
now regarded as machine tools and can be loaded 
by the progress department as such. 

The choice of motor-controlled welding 
manipulators should be made with discrimina- 
tion, as they have to carry a wide variety of 
structures, some of which are top heavy, whilst 
others have their weight evenly distributed. 
The main factors which have to be taken into 
account in the design of a manipulator are :— 
(1) The structure should be sufficiently robust 
to withstand the maximum weight which it is 
planned to carry. (2) The manipulator should 
be provided with a tilting control motor of 
sufficient horsepower to elevate the table from 
the horizontal to the vertical plane without 
assistance from the crane. The position of the 
centre of gravity of the component, relatively 
to the tilting axis, determines whether or not 
the full tilting horsepower is required. It is 
sometimes found that fabricated structures 
which weigh less than the load which the 
manipulator structure will carry cannot be 
tilted, as the centre of gravity of the component 
has a moment which is beyond the power of the 
tilting motor. Furthermore, the horsepower of 
the motor which rotates the table has alsc to be 
sufficient to handle structures which may not 
be placed on the centre of rotation of the 
manipulator table. (3) The manipulator should 
be easily controlled by the operator, preferably 
by push buttons, which can be taken on the 
welding platform with him. Other factors 
should include adequate limit switches for the 
tilting operation and a separate earthing system, 








PIN RACK FOR TABLE 


2in. in thickness. Components placed on the face 
are clamped down with T-bolts inserted intoslots. 
The table hasaremovable centre, which increases 
the accessibility and allows projecting parts of a 
job to be placed inside it. The centre of gravity 
of the load will thereby be kept as low as possible 
and may even be below the clamping level. The 
table top is bolted to a fabricated ring, which 
carries a V-shaped double track. This track is 
part of the support arrangement of the revolving 
table. On its underside the table has a large 
rack, which is engaged by a drive gear-box. . 
The table top and its fabricated ring are 


gravity of a 10-ton load is 48in. from the table 
centre. The speed of the table top is 1 r.p.m. 
The self-locking gear-box is fitted into a recess 
of the tilting body and is driven by a 50 H.P. 
motor, provided with an electro-mechanical 
brake to allow accurate adjustment of the jobs 
to be welded. The high-speed and low-speed 
shafts of the gear-box are entirely supported 
by ball and roller bearings. 

The fabricated tilting body fulfils various 
functions. First, it supports the three sets of 
rollers’ already mentioned ; secondly, it pro- 
vides the tilting trunnions; and thirdly, it 
permits the ballast tank to be bolted to the back 
of the body. In addition to the recess for the 
revolving drive gear-box, the body provides 
the projection to which the tilting arm is 
fastened. The tank, besides containing the 
counterbalance weight, carries both the driving 
motors. 

For the rated capacity of 10 tons the height 
of the centre of gravity of a load can be 72in. 
above the face-plate. The time necessary to 
tilt the body through the maximum angle of 
90 deg. is one minute. The fabricated tilting 
arm contains the reduction gears, which “are 
self-locking. This gear-box is driven by a 
30 H.P. motor provided with an electro- 
mechanical brake. The action of the tilting 
arm is to climb up the stationary worm wheel 
segment mounted on one standard of the 
manipulator. Although the revolving table has 
a radius of 8ft., the height of the legs is less than 
6ft. This arises from the choice of an excentric 
tilting axis, the primary intention of which is 
to improve the characteristics of the whole 
machine. The manipulator is positioned on 
the edge of a 14ft. deep pit, and thus it is possible 
to handle workpieces up to 44ft. in length. 

Both drives, namely, for rotating the table 
and tilting the body, have push button- 
operated starters for their motors, which are of 
the slip-ring type. The control gear for each 
drive is so arranged that the motor will run in 
the required direction only while the appro- 
priate push button is held depressed, and upon 
releasing the button the motor will stop by 
virtue of the electro-mechanical brakes. The 
automatic starter for the tilting drive is 
operated by shunt limit switches mounted on 
oneleg ofthe manipulator. Each completestarter 
is enclosed in a substantial floor-fixing housing 
of sheet steel construction, fitted with an all- 
metal inspection door. Each starter is protected 
by a triple-pole interlocked isolating switch. 





All the parts of the driving mechanism and 





ROLLERS FOR SUPPORT OF TABLE TOP 


supported by three sets of rollers, spaced in a 
circle around the V-shaped tracks. Each’ set 
of rollers comprises two groups of three rollers. 
Each group is mounted in a housing, which is 
capable of universal movement about two inter- 
secting axes. The housings are situated at the 
opposite ends of a beam, which is equally 
capable of universal movement. This arrange- 
ment ensures good support. of the table, as the 
loads are uniformly: distributed over the self- 
adjusting sets of rollers. 





The maximum excentricity for the centre of 


electrical gear, which are liable to get damaged 
during service, are protected by covers and 
guards. All the bearings are connected by 
pipes to nipples, which can be pressure fed by 
a grease gun. To facilitate quick repair in case 
of breakage the various driving shafts have 
been designed so as to permit the extraction of 
the complete assembly of each shaft by simply 
loosening a few screws. 

The capacity range of the machine is from 
10 tons to 27 tons. Any job within this range 
can be handled provided the fabrication to be 
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welded is positioned in accordance with a pre- 
pared load diagram. 

The time saved by the use of this manipulator 
has, we are informed, been proved by experience 
to vary from 25 per cent. to 33} per cent. of the 
total welding and handling time issued to the 
operators on structures weighing 10 tons. It 
is anticipated that where the fabricated work- 
piece approaches the 20-ton mark savings of 
35 to 40 per cent. of the total welding and 
handling time will be recorded. 








Mechanical Handling in 
Foundries* 


INTRODUCTION 


TuIs report reviews the more important 
mechanical handling methods and devices 
employed in foundries for the handling of 
materials from the time of their receipt to the 
dispatch of the finished castings. 

It should be clearly understood that the Sub- 
Committee is concerned only with general prin- 
ciples of each method or device described, and 
in no case has it recommended any particular 
proprietary article or piece of plant. Further- 
more, the report is confined to the handling of 
foundry materials and products as distinct from 
processing operations. Where handling equip- 
ment is an integral part of a processing machine 
or piece of equipment, it is not necessarily 
included. 

It is appreciated that many of the remarks 
will not be applicable to some foundries where 
the installation of the more advanced mechanical 
handling methods would not be an economical 
proposition, but it should be remembered that 
a relatively small number of foundries produce 
the bulk of the castings output of this country.t 
It is hoped therefore that the report will be of 
value to. those responsible for the major pro- 
portion of the industry’s production. 

An endeavour has been made to deal with all 
the principal alternative methods for each 
stage of material handling, the economic and 
technical advantages and limitations to the 
employment of each method or device being 
indicated. It is realised that almost infinite 
variations may be made to suit the individual 
requirements of any particular foundry, but it is 
impossible to discuss all these at any length. 
Some of the more frequently recurring varia- 
tions are, however, mentioned. The report is 
divided into the following sub-headings, which 
represent the major stages in the handling of 
materials for the production of castings :— 

I.—Stock yard. 
II.—Stock yard to melting furnaces. 
IfI.—Molten metal. 
V.—Moulds. 
VI.—Core sand and cores. 
VIIl.—Heat treatment. 
VIilI.—Fettling shop. 
IX.—Inspection. 
X.—Storage and dispatch. 


I.—Srocx Yarp 


Raw materials are received by one or a com- 
bination of the following methods :—(a) Rail, 
(6) road, and (c) water. 

Rail.—Since the tare weight of all railway 
rolling stock is painted on at the time of manu- 
facture, the most common method of checking 
the weight of raw materials is to bulk weigh the 
wagon and load on a railway weighbridge. 

Discharging Metal.—The following methods 
are recommended for the heavier metals :— 
(i) Overhead crane, (ii) travelling jib crane, and 
(iii) dumper. When either of the foregoing 
hoisting methods of discharge is employed in 
ferrous foundries, it should be used in conjunc- 
tion with a lifting magnet. Skips can be used 
in conjunction with cranes, but involve hand 
handling of materials. Grabs may be em- 





* The Institute of British Foundrymen. by 
the Mechanical Development Sub-Committee of the 
Technical Committee. 

+ To substantiate this statement it should be men- 
tioned that about 12 per cent. of the ironfoundries pro- 
duce approximately 75 per cent. by weight of the 
country’s castings. 


ployed, but they cannot extract from the corners 
of wagons, and there is also a danger of damage 
to wagons. Lifting magnets are obviously im- 
practicable for non-ferrous foundries. 

When the stock yard runs at right angles to 
the rail track, the overhead crane is eminently 
suitable, owing to the large area which may be 
covered, due to the fact that the length of the 
stock yard is only governed by site conditions. 

When the stock yard runs parallel to the rail 
track the travelling jib crane is particularly 
useful by virtue of its outreach and considerable 
manceuvrability, thus permitting the stock to 
be spread over a wide area on each side of the 
track. 

The overhead crane in itself constitutes a 
higher capital charge than the travelling jib 
crane, and the latter may be used for hauling 
wagons, not only in the stock yard, but in other 
parts of the foundry. An important point to 
remember in this connection is that railway 
companies do not, as a rule, allow their loco- 
motives beyond a certain point in works, and 
therefore wagons have to be taken from the 
ne siding to their respective sites. To meet 

circumstences travelling jib and over- 
foal cranes may be combined. 

In medium-sized foundries the dumper has 
proved to be a rapid and convenient method 
of discharging metal. The capital charge is 
low, and if ramps are constructed the tipping 
mechanism with which it is provided permits 
direct discharge to storage bins. 

Discharging Lump Coal, Coke, Sand, and 
Limestone.—The three methods recommended 
for discharging metal hold good for discharging 
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Fic. 1—Dumper Shovel Loader 


the above materials, except that where cranes 
are used a skip or other attachment is employed. 
Where the rail track is adjacent to the storage 
bins, either drop-side or tipping wagons may be 
employed. These types of wagons may be 
combined with conveyors to elevate and trans- 
port material to the storage bins. The drop- 
side wagon is recommended for coke to minimise 
breakage. Silica sand should be loaded at the 
source in a@ sufficiently wet state to reduce 
wastage during transport and 

Discharging Refractory Bricks and Ganister — 
Owing to their brittleness refractory bricks 
should be discharged by hand methods, either 
into skips on overhead cranes or travelling jib 
eranes or into hand barrows for delivery to the 
storage bins where hand discharging is again 
carried out. The same remarks apply to 
ganister, which, owing to its nature, should be 
stored in covered bins as a protection against 
weather. 

Road.—The same methods of discharging all 
materials may be adopted for road vehicles as 
for railway wagons, but the load from a road 
vehicle is usually deposited on the ground 
before delivery to the storage bins. Owing to 
the flexibility of the road vehicle with tipping 
mechanism and the comparative ease with 
which road ramps may be constructed to the 
head of storage bins, as compared with railway 
equipment, discharging problems are very often 
simplified. In addition to the above methods, 
the ‘“‘ dumper shovel loader ’’ (Fig. 1) may be 
usefully employed, and is preferable to the 
dumper. 





Water—The hoisting methods only are 


recommended for discharging from barges or 


ticable to discharge into a dumper which would 
of necessity be higher than the load. As 
already stated, the travelling jib crane is a 
lower capital charge than an overhead crane, 
the more so in this particular application, owing 
to the necessity of cantilevered gantry or 
gantry, columns being erected on foundations 
under water. 

Discharging from waterborne vessels neces. 
sitates the employment of a weighing hook on 
the crane for checking weights of materials. 
An important point to be borne in mind when « 
sea-going vessel is discharging is that the ship's 
compass should be first removed if it is intended 
to discharge metal by the aid of a lifting magnet 

Storage Bins.—It is recommended that two 
sets of storage bins be provided, one set of 
bins to be used for main storage, the other sot 
for wor! stock. The main storage bins, 
which not necessarily be immediately 
adjacent to distribution suite, should contain 
up to, say, two months’ supply; the working 
stock bins, on the other hand, should bo 
situated close to the foundry for immedia: 
day-to-day requirements. It is unnecessary id 
deliver incoming raw materials to the storage 
bins, and they should as far as possible he 
delivered to the working stock bins. The con- 
trol of materials is facilitated by the adoption 
of this method. 


Il.—Srock Yarp to MetamcG FurRNAcEs 


The types of melting furnaces for which 
handling methods are considered are :—(c) 
Cupola, (6) a (c) open-hearth, (d) elec- 
va (e) rotary, and (f) air. 

Cupolas: General.—All cupola charges of 
metal, coke, and limestone should be accurately 
gauged. The only practicable way of gauging 
metal charges is by weighing, and although it 
is often convenient to gauge coke and limestone 
for large cupolas by weight, it is frequently 
found on smaller units that measurement by 
volume is equally accurate, and a great saving 
in time is achieved. Measurement by volume 
is effected by using a skip or basket to give the 
required charge of coke, and a suitably smaller 
size for the limestone. 

The method of raising and introducing metal, 
coke, and limestone into the cupola influences 
the method of weighing, and aiso the most suit- 
able position for the weighing machine. For 
this reason the method of weighing charges will 
be discussed with each type of equipment 
described. Further notes on weighing will be 
found at the end of this section. Where cupolas 
are worked only on short runs, and have a 
capacity less than 5 tons per hour, the recom- 
mended method of charging is hand controlled 
from the cupola stage. 

For cupolas having a capacity in excess of 


‘6 tons per hour it is an advantage to employ 


mechanical skip charging for charges up to 
10 cwt. to 12 cwt., and the drop-bottom bucket 
method for charges greater than this. For 
cupolas which have to supply continuous cast- 
ing plants mechanical skip charging is recom- 
et 9 but care must be taken in the prepara- 
tion of small charges. Where skip charging is 
employed the charging door of the cupola should 
be at least 1ft. 6in. above the normal level, and 
should be fitted with a hinged baffle plate to 
prevent the charges wearing the lining opposite 
the door, and also to give 4 better distribution. 
An auxiliary door for inspection should be pro- 
vided at right angles to the charging door. 
Charging Methods : Hand Pulley Block.—F¥or 
small-capacity cupolas the hand pulley block 
is an economical proposition and is usually 
mounted on @ mono-rail or switiging jib. The 
charge can be raised in a barrow or skip, and 
stacked on the stage for hand charging (when 
the weighing machine may be on ground level 
or on the stage), or discharged direct into the 
cupolas, in which case the weighing machiie 
should be of the clock type. 
Electric Pulley Block —The method of employ- 
ment of the electric pulley block is the same as 
for the hand pulley block, but is used for cupolas 
having rather larger capacity. 
Hoist or Lift.—This may be of the “‘ goods ” 
type controlled externally or of the passenger 
type, in which case the operator travels with 





other similar vessels, since it would be imprac- * 
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the load. If the charges are contained in 
barrows the weighing machine may be'on ground 
level between the stock yard and the hoist or 
sunk into the cupola stage so that a flush surface 
is maintained. If bogies on rails are employed, 
connection must be made at ground level and 
on the cupola stage with rails on the floor of 
the cage. The method of weighing the charges 
is as for barrows. A third method in which a 
hoist may be adopted is by bringing the charges 
to the hoist on a mono-rail, making contact witn 
a mono-rail suspended from the roof of the cage, 
and connecting again with a mono-rail over the 
stage, the method of weighing the charges being 
as for the pulley block methods. 

Skip Hoists.—Skip hoists are employed for 
direct charging to the cupolas, and are of two 
types :—(a) Where the charging skip is fixed 
to the hoist, and (b) where the charging skips are 
a separate piece of plant and may be fixed to 
the hoist for raising to the cupola charging floor. 
With the fixed type skip the charges are fed 
to the skip, but with the loose type the skip 
travels to the stock yard, usually on rails. Both 
types of hoist can be adapted to serve a single 
cupola, either of a pair or any number of 
cupolas. In the latter arrangement the hoist is 
mounted on rails and moved into position in 
front of the cupola to be charged. 

With the fixed type skip it is necessary to 
weigh the charges between the stock yard and 
the hoist, but with the loose type skip or bogie 
on rails, the charges can be weighed on a weigh- 
bridge. 

Drop-Bottom Buckets.—Drop-bottom buckets 
are employed for automatic charging by running 
the loaded bucket into the charging hole of the 
cupola by an electrically operated charging 
machine on the cupola stage. The buckets may 
be charged from stock on the stage or the 
charging machine may run on & gantry over the 
stock yard. In either of these methods the 
weight of the charges is checked over a weigh- 
bridge or a weighing machine, which may be 
built into the charging machine. The other 
methods of transferring charges from the stock- 
yard to the cupola stage previously described 
may also be employed, and it is possible for the 
hoisting operation to be carried out by the 
charging machine. 

Electric Overhead Travelling Crane.—This 
type of equipment is successfully employed for 
raising materials to the cupola stage, being 
handled similarly to the discharging methods 
recommended previously. The charges are 
then taken from the stock on the stage in 
barrows or bogies and passed over a weighing 
machine sunk into the stage. Charges may be 
deposited on to a tilting weighbridge situated 
immediately in front of the cupola-charging 
hole, so that after adjustment they may be 
shot direct into the cupola. 

Conveyors.—Inclined conveyors of the slat 
or belt type are occasionally employed for 
raising metal, coke, and limestone to the cupola 
stage for charging the cupolas in a similar 
manner to that described when an electric over- 
head travelling crane is installed. 

Stock Yard at Cupola Stage Level.—In some 
foundries site conditions permit the stock yard 
to be on the same level as the cupola stage 
served by railway siding or by road vehicles. 
The arrangement obviates the necessity of 
hoisting materials to the stage, and the charges 
may be introduced into the cupola by any of 
the methods previously described where the 
stock is delivered to the stage. A disadvantage 
of arranging the stock yard at stage level is that 
it is necessary to lower cupola patehing material 
and fire-bricks to the cupola base. A hoist or 
lift is therefore required for this duty, unless 
another route for barrows ean be conveniently 
arranged. Similarly, dirt and débris from the 
cupola drop must generally be disposed of by 
raising to the stage level. 

Weighing Cupola Charges.—It will be observed 
that two types of weighers are normally em- 
ployed for checking the weight of cupola 
charges. The weighbridge or platform type 
sunk into the ground or stage to give a flush 
surface, so that the barrows or bogies may pass 
over on their way to the charging station, are 
convenient, but have the disadvantage that 
usually only the total weight of a prepared 
charge can be checked. If it is required to check 





the weight of each component of a charge, the 
barrow or bogie must return to the control 
weighing station for checking each time a com- 
ponent part of a charge is added, or a weigh- 
bridge must be provided at the side of each 
bin or stock pile. 

The clock type weigher suspended from a 
mono-rail allows the weight of each component 
part of a charge to be checked as it is added, but 
@ disadvantage with this type is the necessity 
to provide one weigher for each loading skip. 

Converters.—Converters are in most cases 
charged with molten metal, and this is usually 
transported from the melting furnace by an 
overhead travelling crane or jib crane. The 
use of cranes provided with remote control is 
advantageous in narrow shops, as the operator 
can then be well clear of metal and slag splashes. 
When converter plant is being installed, con- 
sideration may be given to the possibilities of 
placing the melting furnace adjacent to the 
converter, and at a sufficient height above it, 
so that the molten metal may be run direct 
from the receiving ladle without the need for 
lifting equipment.’ Deoxidising and alloy addi- 
tions are best made by hand. Where it is neces- 
sary to use cold charges, these can conveniently 
be introduced by hand methods. 

Air Furnaces.—Many furnaces of this type 
are hand charged, an advantage being that 
this allows more careful placing of the various 
components than is possible with mechanical 
methods. On large units, the furnace roof may 
be removable in sections, thus enabling the 
charges to be introduced by means of a crane. 
It is essential in this case that provision shall be 
made for a suitable distribution of the charge in 
the furnace. 

Rotary Furnaces.—Furnaces of the tilting 
type can be rapidly charged by hand from a 
suitable platform, to which the charges can be 
raised by many of the mechanical methods 
already described. With non-tilting type fur- 
naces of 5 tons or more capacity, an electrically 
operated peel type loader, as used in open- 
hearth practice, can be employed. A dis- 
advantage of this type of equipment is the large 
amount of floor space it occupies, and its use is 
usually restricted to large shops employing two 
or more furnaces, which can, of course, be served 
by a single loader. For smaller units, a hand- 
operated peel may be more convenient than 
hand charging or the metal may be introduced, 
by means of a chute. 

Electric Purnaces.—Large direct arc furnaces, 
designed for top charging, with a removable 
roof, are usually loaded by a skip capable of 
holding a complete furnace charge. The loaded 
skip is lowered into the cupola by an overhead 
electric travelling crane or a jib crane. In the 
case of fixed roof furnaces, charging is carried 
out by the same methods as employed for small 
rotary furnaces. When liquid metal is charged, 
it is usually introduced through a special lander 
at the back of the furnace. 

Small Melting Furnaces.—In small melting 
furnaces, charging is best carried out by hand, 
as this allows more careful placing of the metal 
charges than is possible by mechanical methods. 
Hand charging reduces damage to refractories 
and enables relatively heavy and light material 
to be positioned so that the most rapid and 
satisfactory melting conditions are secured. 

Ganister and Refractory Bricks. — Similar 
methods to those used for discharging ganister 
and refractory bricks must be adopted when 
transferring them from storage to the furnace. 
Where the site permits, gravity conveyors may 
be employed for moving refractory bricks, but 
at the feed and discharge end of the conveyor 
careful handling is necessary. 


TIT.—Mouren METAL 


Molten metal may be tapped continuously 
or in batches. The method of conveying metal 
to the moulds depends upon the quantity to be 
handled and the distance to be travelled. For 
small quantities and short distanees the metal 
may be carried away in hand shanks, but for 
medium quantities the metal may be run into 
geared tilting ladles on bogies. Another method 
of handling medium quantities of metal is by 
hand tilting or geared tilting ladles on trollies 
or travelling pulley blocks running on rolled 
steel joists or built-up steel sections. Medium 


to large quantities of molten metal are usually 
handled by overhead travelling cranes direct 
to the pouring points when the tapping spouts 
and pouring stations are in the same bay. When 
metal has to be transferred to other bays, the 
method usually adopted is by bogies, or ladles 
may be transported on power-driven trucks. 
Mono-tracks or rails should be continued past 
the furnaces to permit adequate storage space. 
Special types of ladles may be necessary to 
conserve the heat of the metal where it has to 
be carried some distance. 
(To be continued) 








Band Saw Welding Equipment 





WE illustrate herewith an equipment deve- 
loped by J. Sagar and Co., Ltd., of Halifax, 
which has been designed to provide a quick and 
efficient method of joining band saw blades. 
It is claimed that the butt welding of narrow 
band saw blades takes a fraction of the time 
and considerably less preparation than the con- 
ventional brazing method. In action, the two 
ends are clipped square with an ordinary pair 

















BAND SAW WELDING EQUIPMENT 


of metal shears. The pressure selector knob is 
rotated to position for the thickness of saw 
being joined, and the two ends clamped by 
the screw clamps and aligned by the guide 
plates provided. The pressure knob is rotated 
to the welding position from the saw thick- 
ness position, which automatically applies the 
correct pressure on the ends to be joined. 
The heat switch is placed in the correct heat 
position and the welding operation performed 
by remote pressure on ihe welding switch. 
After welding, the joint is brittle and requires 
annealing. The cramps are released to relieve 
pressure and reclamped. The pressure and 
heat knobs are rotated to the annealing position 
and the operation performed by bringing the 
joint to a dull red heat by depression of the 
welding switch. The joint can then be dressed 
on the built-in grinding apparatus and checked 
for thickness on the built-in gauge provided. 

This equipment is provided as a standard 
adjunct of recent Sagar tool room band sawing 
machines. It can also be supplied as a separate 
unit in a strong cast iron case, arranged for 
mounting either on a bench or against a wall or 
machine frame in the vertical position. Beneh 
mounting makes it particularly suitable for a 
works using a number of band sawing machines, 





where the saws are usually prepared and joined 
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to the correct length in the tool room or main- 
tenance shop. The apparatus is suitable for saw 
blades up to fin. wide and may be used with 
either flexible back band saws, with flame- 
hardened teeth, or the softer type, which may be 
resharpened with a file. All working parts are 
energised from a single-phase supply. Pro- 
vision for an etching pencil to work in con- 
junction with the unit may be made, if desired. 








South African Engineering 
Notes 
(By our South African Correspondent) 
CaPE Town, May 20th. 


Union Produces and Ships More Coal 


THE transportation last year of 
17,257,530 tons of coal over the South African 
Railways not only represents a new record, but 
is one of the achievements of the war. When 
the Union Government recently agreed to 
increase its coal shipments as another contribu- 
tion to the war effort of the United Nations, the 
chief responsibility for implementing this under- 
taking fell on the South African Railways, which 
had to effect a large-scale goods traffic reorgani- 
sation in order to give effect to the Government’s 
policy. 

Empty trucks were worked towards the coal 
mines from all parts of the Union as a matter 
of policy; the turn-round of trucks was 
speeded up, and the coal mines were urged to 
increase their output. A special section at 
railway headquarters, Johannesburg, had not 
only to encourage the stepping up of output, 
but had to discharge the even more difficult 
task of getting coal to the ports. To do this, 
intricate transport problems had to be solved, 
since without additional engine power and with 
available rolling stock already in full use, it was 
necessary to make still more use of existing 
railway resources. 

The average yearly quantity of coal conveyed 
by the railways for the three years immediately 
prior to the outbreak of war was 13,332,016 
short tons. During the years of war coal 
tonnage transported showed an increase owing 
to greater demand for internal consumption, as 
well as for shipment, as will be seen from the 
following statement :—1939, 13,743,113 tons ; 
1940, 14,066,760 tons ; 1941, 15,075,210 tons ; 
1942, 16,800,013 tons; 1943, 17,257,530 tons. 
Fortunately, in anticipation of increased traffic, 
the Administration had immediately prior to 
the outbreak of war ordered 490 engines of all 
types, the last of which were placed in traffic in 
September, 1939. But for this far-seeing policy 
and the suspension of the normal engine-scrap- 
ping programme, it would have been quite impos- 
sible for the railways to have handled the vastly 
increased volume of traffic, passenger, goods, 
and coal during the last four years. Although 
the Administration had in 1939 embarked on an 
extensive new truck programme, involving 
acquisition of 8000 wagons to meet the expand- 
ing normal trade requirements of the country, 


these could be expedited and still further 
augmented the position would be difficult. 
Towards the middle of 1940 there were 


Administration would experience great diffi- 


Canada three months later. 

Not until September, 1942, was it possible 
for steel to be released for the construction of 
the first 1000 bogie wagons. The seriousness of 


the position was further accentuated by shipping | the Industrial Development Corporation since 
difficulties, and the first consignment of these | its inception by the Union of 8.A. Government 


1943. Meantime, the necessity for the second 
1000 wagons was becoming more and more 
apparent, and fortunately further representa- 
tions made by the Administration resulted in 
steel being released for the second consignment. 

Meantime, extraordinary measures had to be 
adopted to handle the increased quantity of 
traffic of all descriptions, and notwithstanding 
a considerable reduction in the turn-round of 
trucks, it was necessary to ration all loaders. 
As far as practicable the coal mines. received 
preference. ° 

Since it was obvious that engine power would 
be strained to the limit in handling the addi- 
tional traffic, due to the arrival of the new 
trucks, it was decided that efforts should be 
made to obtain more engines. In December, 
1941, an order was placed in Great Britain for 
150 locomotives. The exigencies of war delayed 
production, and as it was evident that the 
railways would be unable to cope with the ever- 
increasing demands, the Minister of Transport, 
during his visit to Great Britain in 1942, repre- 
sented the position to the British authorities. 
Fortunately, he was so far successful in this 
respect that it is hoped to place a considerable 
number of engines and electric units in traffic 
during the current year. 

A Ship Bent Straight 
One of the most enterprising ship- 
repair jobs ever done in South Africa—the 
shifting of over 1000 tons of a ship’s hull back 
into alignment—was recently completed in the 
Durban graving dock. 

The ship, the 5000-ton American merchant- 
man ‘ William Emery,” limped into Durban 
with half her stern blown away. She had been 
torpedoed on a dark night towards the end of 
last year. Captain David McDonald, relating 
his ship’s narrow escape from utter destruc- 
tion, said: ‘‘The torpedo that hit us just 
missed the propeller shaft, but we were just 
able to keep going. The rear portion of the 
ship was more or less a gaping hole, the upper 
deck, as it were, forming a narrow bridge each 
side to the stern of the vessel. Water swirled 
through the tremendous cavity. Not a soul on 
board was hurt. To avoid being rammed by us 
the submarine had to crash dive.” 

In dock it was found that the stern of the 
ship had swung round 4fin. towards the port 
side. Though a common enough job overseas, 
the feat of moving almost a quarter of a ship 


in this country. It was accomplished by the 
orthodox cradle method, and the weight was 
moved fin. at a time. Apart from this, the job 


operations ever handled in South Africa. It is 


by the Minister of Economic Development 
recently. The Minister said that so far.the Indus. 
trial Development Corporation had assisted forty 
undertakings by the underwriting of shares or 
by subscribing capital. Eleven of those were 
new ventures, the remainder having been in 
existence before the establishment of tho 
Corporation. Only in the case of the Pinetown 
Woolwasheries had the Corporation subscribed 
the whole of the capital. With the exception of 
three undertakings, all those that had been 
assisted had reached the production stage. Tho 
total amount of assistance given was £1,510,059. 
The largest amount of assistance (£596,875) had 
been given to two enterprises in the food and 
drink class. Other classes of enterprises 
assisted included engineering, drugs and 
chemicals, ship and boat building concerns, 
factories producing surgical instruments, cloth- 
ing, and textile goods. 
Union’s Economic Future 

“A new basis of taxation must come 
about in South Africa if the national income is 
to increase,” said Dr. H. J. van der Bijl, 
Director-General of Supplies and chairman of 
Iscor (Pretoria and Van der Bijl Steelworks), 
and the Electricity Supply Commission last 
month. Unless this change came about, he 
said, there was likely to be a decrease in the 
national income after the war instead of an 
improvement. Employment was the basis of 
all social security, and on employment the 
incidence of taxation had a most important 
bearing. The Government was a large em- 
ployer, but taxed other people to create the 
work. 

The gold mines were the second largest 
employer, but, in his opinion, the mining 
industry could not bear heavier taxation in the 
future, and at the same time continue a large- 
scale employment policy. Apart from large 
corporations and companies, smaller concerns, 
started by enterprising people, formed a very 
great source of employment, and some of them 
had grown into important employers of labour 
by building up out of profits. 

The present system of taxation had a stifling 
effect on all such enterprises, for it left no 
incentive to undertake new industries or expand 
existing ones. He could not believe that the 
Government would continue it. Apart from a 
new basis of taxation, other factors on which 
an expansion of the national income was 


back into position has made ship-repair history | 4ependent were increased production per head 


of population and the progress of industry. 
South Africa’s productivity per head of popula- 
tion was probably the lowest in the world. The 


stands on its own as one of the greatest welding | Country was beginning to realise that its popu- 


lation was not 2,300,000 Europeans, but more 


estimated that between 4 and 5 miles of welding 


Union Shipbuilding 

In a report on the practicability of 
establishing a shipbuilding industry in South 
Africa, the Board of Trade and Industries 
recommends encouraging private enterprise to 
expand the Union’s normal ship-repair industry 
with a view to still further expansion in the 
it became apparent that unless construction of | construction of small vessels of less than 100 
tons, even if this involved the principle of State 
aid at the outset. ; 
The establishment of a modern shipbuilding 
definite indi-ations that it would be necessary | yard involves heavy capital outlay, the Board 
to increase the shipment coal output, and| states, and the cost of establishing shipbuilding 
to meet this anticipated demand the Adminis-| yards in the Union would be justified only if 
tration called for tenders for an additional|the Union’s industrial resources were able to 
1000 bogie wagons, the order for which was] provide shipbuilders with facilities not less 
placed in Canada in April, 1941. Further|favourable than those enjoyed by competitors 
representations by the Allies indicated that even|in. other countries where the shipbuilding 
with the arrival of these additional trucks the | industry has been firmly established. 
Owing to uncertainty as to the conditions 
culty in meeting requirements, and having] which will prevail in the post-war world, it is 
regard to the fact that internal demand for| most improbable that private enterprise would 
truckage had soared to unprecedented figures, it | feel justified in investing capital for the estab- 
was decided to duplicate the order and an| lishment of a shipbuilding industry in the Union 
additional 1000 trucks were ordered fromjat the present time, even if the cost factors 
should be overcome. 


Helping Union Industries 
Details of the enterprises financed by 


than 10,000,000 people. The position at present 
was that 10 per cent. of the population would 
have to bear almost the entire cost of any social 
security plan. Industrial expansion would 
have to come first before a major improvement 
could be expected in agriculture. 

The creation of effective demand by the 
spending power of people employed in industry 
would create additional markets for the 
farmers. Under existing conditions there 
seemed to be no way of putting farming on an 
economic basis with 64 per cent. of the popula- 
tion engaged in agriculture, but only contribut- 
ing 12 per cent. of the national income. The 
present high price standards could not be 
retained after the war unless productivity per 
head could be increased. In the United States 
standards were as high, but productivity was 
higher than in the Union. He was convinced 
that South Africa could follow. America’s lead 
by means of mass-production methods, using 
the experience gained in munition-making for 
the war effort. In considering the future, how- 
ever, it should be realised that South Africa 
had to go back to 1939 and build from then. 
Existing conditions were abnormal, and could 
not provide a sound basis. 








“GauGcE ConvERSION IN TurRKEY.—The Turkish 
Government has recently decided to convert to 
standard gauge the 2ft. 6in. gauge railway line 
between Erzerum and Sarikamish. It is stated 
that the work will involve the widening of several 








wagons was not placed in service until August, |in 1940 were given in the House of Assembly 


tunnels. 
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_ Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


General Notes 4 


A very welcome step has been taken by 
the Iron and Steel Control by beginning the publica- 
tion of summaries of certain related price schedules. 
These summaries comprise the essential features of 
such schedules and should be of great value to con- 
sumers and merchants and help them to avoid 
unwitting infringements of the price regulations. 
The full schedules are, of course, cumbersome, and 
although it has in theory been possible for interested 

ties to consult the schedules either at Steel 
House, Tothill Street, Westminster, 8.W.1; or at 
the offices of the Iron and Steel Control, Ministry of 
Supply, at Ashorne Hill, near Leamington Spa, this 
course has not been very practicable either from the 
point of view of the Control or buyers. Much ado 
has been made recently regarding the monthly 
dispatch of some 10,000 tons of British steel (mainly 
plates, it is believed) ; but, of course, this quantity 
represents only a tiny fraction of either America’s 
production or consumption. It can, therefore, only 
form a very tiny contribution to America’s war 
effort, but may possibly help her in the speedy 
production of certain kinds of material at a critical 
moment. Criticism of British steel costs has been 
forthcoming lately, and both the city editor of The 
Evening Standard and Sir Miles Thomas, vice- 
chairman of the Nuffield Organisation, have taken 
up the cudgels, saying that cheap British steel is 
essential. Steel makers in Britain will probably not 
be disposed to admit that prices here are actually 
out of relationship with those abroad and certainly 
it might be difficult to prove this at the present 
time. For example, the American steel which has 
been supplied to Britain under Lend-Lease is being 
invoiced to the industry by the Government at 
distinctly higher prices than those ruling for British 
steel, and the difference is apparently by no means 
attributable to freight and other incidental costs. 
In view, however, of the importance of the question 
and the fact that it tends to put the British steel 
industry under a cloud, the sooner the rights and 
wrongs of the matter are publicly clarified the better 
it will be for all concerned. It would be advan- 
tageous for the steel industry to issue an official 
statement, particularly since after the war it is 
certain to need the support of investors for its 
modernisation and expansion programmes, and 
investors are not likely to be attracted into an 
industry, which is accused of being burdened with 
excessive costs. To a large degree, of course, what- 
ever the facts, the steel industry is helpless as 
regards such vital items as cost of fuel (which has 
just risen again) and labour, which are outside its 
control. On the other hand, it might be possible 
for it to achieve internal operating economies. 


The Pig Iron Market 


The pig iron market can only be described 
as dull, with demand noticeably quiet at the present 
time. There is, of course, still a fair demand from 
trades directly connected with the war effort, such 
as plants making ammunition, military weapons, 
and machine tools, which are still calling for 
castings ; but the rate of activity in the general 
engineering and allied foundries is not high. The 
position there is patchy and for some time past some 
of the jobbing firms and speciality foundries have 
been looking round for more business, which they 
are not finding at all easy to obtain. Naturally, in 
these circumstances the foundry trade is hoping 
that sooner or later the demand for their products 
will revive. There is certainly more interest now 
being taken in castings for the building trade ; 
however, in present circumstances this potential 
demand is not likely to materialise on a big scale 
just yet, though it should do so as soon as the 
Government can go ahead with its large housing 
plans. Apart from hematite, which remains tight, 
there is now no shortage of pig iron supplies at all ; 
hematite continues to be allocated very carefully 
to those consumers who are unable to use substi- 
tutes, despite the fact that the output is reported to 
have expanded. On the other hand, ather descrip- 
tions of pig iron, such as refined iron, high and low- 
phosphorus pig iron, seem to be in fuller supply, but 
this is mainly because the demand has quietened 
down recently. There seems to be enough basic pig 
iron about to meet the quite heavy demands of 
steelworks. Stocks of foundry iron now held by 
consumers have been reduced to about six weeks’ 
supply in most cases as a result of official pressure. 


Scotland and the North 


The general lull in new business persists, 
but in some directions there are perhaps signs of a 
little more activity, whilst, of course, the actual rate 
of output is still quite high. Sheet makers have 
booked further business, especially for material 


Export quotations are f.o.b. steamer 


needed for hutments, and they maintain their 
position as the busiest section of the local steel mills. 
The plate makers’ order books are thinner than they 
were and at the moment interest in ship plates 
seems to be quieter than it was ; on the other hand, 
there is a fair call for the lighter-gauge sheets for 
such products as ammunition boxes, heater equip- 
ment, depth charges, and containers of all kinds. 
In addition, the mills are looking forward to the 
commencement of the Government’s emergency 
steel house programme, which should call for large 
tonnages of sheets. Marine engineers, locomotive 
and wagon builders are still taking fair lines of 
plates. Structural steel is comparatively quiet, but 
there is a good call for light sections and the 
re-rolling mills producing such material are heavily 
booked. Small steel bars are a busy feature and 
the demand for this material is still widening. 
Heavy structural steel, however, rémains a dull 
spot. Reports from Lancashire indicate that local 
users of iron and steel are still actively employed on 
official contracts. Steel bars’are in good demand, 
particularly the smaller-diameter bars, and special 
alloy rounds are being used on a good scale. Plates 
are still being well absorbed by the locomotive and 
wagon builders. On the North-West Coast active 
conditions continue at the iron and steel plants, and 
order books are fairly thick, practically all the local 
output being needed for essential purposes. 


The North-East Coast and Yorkshire 


The general lull in business extends to the 
North-East Coast, and the production of iron and 
steel is consequently on a reduced scale. Intensive 
operations over several years have resulted in the 
accumulation of very considerable stocks of arms 
and munitions and equipment of all kinds, so that 
for the time being Service requirements are reduced 
in many directions. How long this lull will persist 
is, of course, uncertain, since war is always incalcul- 
able and sudden calls may develop at any time for 
various kinds of materials. On the other hand, if 
Germany collapsed in the near future the lull might 
prove to be the prelude to at least a partial switch- 
over to more normal conditions. Meanwhile the 
steel masters are taking advantage of the lull to 
carry out repairs and overhauls, which are consider- 
ably overdue in many instances. It remains to be 
seen how heavy the allocations for the third period 
will prove to be. For the moment plate makers 
are distinctly less busy than they were, although they 
are still carrying a fair amount of business on their 
books; delivery delays are considerably shorter 
than they were some time ago. Besides the demand 
from the shipyards, there is a fair call for plates 
from other consumers, such as the engineering shops 
and locomotive and wagon builders. The long lull 
in the demand for heavy structural steel persists, 
but there is still a brisk call for light sections and 
small bars. The re-rolling works making sheets, 
small bars, and sections remain under considerable 
pressure from consumers, and one of the most 
important tasks of the Control at the present time 
is keeping these mills supplied with semi-finished 
material, both home and imported. Although these 
supplies have recently been released on a larger 
scale, the re-rollers continue to snap up available 
tonnages of defective billets, crop ends, and other 
inferior material capable of undergoing re-rolling. 
The re-rolling plants are heavily booked and cannot 
promise early delivery in the case of new business. 
Small-diameter steel bars are in good request, but 
the call for the larger diameters is somewhat 
sluggish, although there is a certain demand from 
the engineering industry. Very active conditions 
continue in evidence at the sheet mills, this material 
being needed for all kinds of essential products, 
such as hutments, electrical equipment, containers, 
depth charges, and ammunition boxes. There is a 
moderate and regular demand for rails, chairs, 
arches, colliery props, tubes, wire and special steels 
and alloy steels. As regards Yorkshire, production 
generally is less than it has been for a considerable 
time past and workers’ hours are being reduced. 
Naturally, the reduced call for steel, including alloy 
steels, has affected the output, though the plants 
still remaining in operation are producing on quite 
a fair scale. There is no evidence of any reduction 
in the output of heavy armour steel. Output of 
basic steel remains high and the rolling mills and 
forges are still working at a high rate, but as fresh 
demand is quieter, arrears of delivery are gradually 
being overtaken.’ One of the best sections of the 
industry is represented by the sheet mills, which 
remain extremely well booked. The collieries are 
taking heavier supplies of steel than they were, 
whilst the strip and bar mills are fairly busy. The 
heavy steel foundries report more active con- 
ditions than some time ago and are looking forward 





to more business in connection with plant renewals 


Unless otherwise specified home trade quotations are delivered f.0.t. 


Local power plant manufacturers are hoping to 
— additional Russian orders in the not-distant 
uture. 


The Midlands and South Wales 


The pressure of demand appears to be con- 
centrated at the moment on light steel. Although 
new business is distinctly quieter than it was, the 
works are maintaining a ‘considerable rate of 
employment. Emphasis, however, has definitely 
swung away from plates, which for such a long time 
dominated the situation; arrears of orders have 
been reduced to quite a marked extent, but that the 
position is still rather tight is shown by the fact 
that it is not particularly easy for would-be buyers 
to obtain promises of delivery during the third 
period. Meanwhile, there is an extraordinarily 
heavy demand for sheets; order books are very 
well filled for months ahead and, fresh business con- 
tinues to come forward quite freely. This business 
in sheets, as is the ca’e in other districts, is almost 
entirely on Government account, and besides the 
more common grades includes orders for sheets of 
special finish and quality. Besides their ordinary 
production, the sheet mills have also recently been 
turning out considerable tonnages of light plates for 
the shipbuilding industry. Re-rollers, including 
sheet makers, are booked up well towards the end 
of the year. Light and medium sections are in 
heavy request and there is also a good call for small 
bars and strip. On the other hand, the extremely 
quiet conditions in the heavy structural steel market 
persist and there is no immediate probability of any 
change in this state of affairs. In South Wales 
active conditions are still reported, despite labour 
and transport difficulties. The Iccal output of 
billets and sheet bars is still high, although it is on a 
comparatively lower scale than some months ago. 
Local sheet mills continue busy and the output of 
this material is being quickly absorbed. However, 
tinplate business seems to be becoming quieter again 
and makers report that although a fair number of 
orders for plates to be made are coming in against 
recent inquiries, the total tonnage booked has been 
slightly below the production rate, so that the 
tonnage of unfilled orders in hand is lower than for 
some months past. It looks as if the local tinplate 
mills actually in operation will be able to maintain 
full-scale working at least until the beginning of 
1945, but the outlook after that is obscure. 


Iron and Steel Scrap 


The iron and steel scrap market has under- 
gone no main change recently. In the Birmingham 
district business is fairly brisk and most grades of 
material can be disposed of without much difficulty, 
either locally or outside. On the other hand, some 
consuming works are taking holidays and this affects 
the demand in certain directions. Steelworks’ scrap 
is in steady request, whilst cast iron scrap is required 
in good tonnages. An improvement in the call for 
chipped alloy scrap is reported, whilst chipped mild 
steel turnings are in good demand. Light iron is 
dull, but there is a fair call for bushy turnings. On 
the other hand, light steel scrap, for pressing, is 
difficult to dispose of at the moment. The blast- 
furnaces could do with more pressed destructor 
scrap. Short heavy steel scrap remains dull. In 
South Wales conditions are reported to be quiet, 
with only a moderate amount of fresh business 
being contracted. Steelworks seem well supplied 
for the time being, and this is naturally affecting 
new business. On the North-East Coast the general 
demand seems good and the steelworks are very 
interested in the success of the latest campaign to 
collect iron and steel scrap. Supplies of light 
material are reasonably good, but there is an 
unsatisfied demand for heavy scrap, particularly of 
first-class quality. There is a fairly good call for 
heavy mixed iron and steel, bundled steel cuttings, 
heavy and ship steel turnings, light grades of 
turnings, cast iron borings, machinery metal, and 
short steel scrap. 








AMERICAN SUBMARINE PROGRAMME.—A report 
from Washington states that the United States Navy 
Department has announced a reduction in its sub- 
marine building programme. This step is attributed 
to’ the fact that’ fewer’ submarines have been lost 
than was expected, and also to the: need for pro- 
duction of at least eight other types of ships or 
weapons. The reduction will be made by not 
starting a number of submarines scheduled for com- 
pletion towards the end of the building programme ; 
but, the report adds, the total Navy programme will 
continue to increase in size until at least the first 





quarter of 1945. 
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Notes and 


SESS ey REEL ‘ 


Rail and Road 


RoapD IMPROVEMENTS IN MEXIco.—A programme 
of construction, maintenance, and repair of roads is 
to be undertaken by the Sonora State Gqvernment 
at Hermosillo, Mexico. New plans include roads 
from Mazocahui to Montezuma, 40 miles; from 
Oputg to Huachinera, 34 miles; and from San 
Miguelito to Colonia Oaxaca, 19 miles. 


MonTrREAL Susway ScHeME.—Mr. R. N. Watt, 
president of the Montreal Tramways Company, has 
recentiy presented to the Greater Montreal Economic 
Council a post-war plan for a subway in Montreal, 
the cost of which is estimated at approximately 
60 million dollars. The plan has been prepared at 


the request of the Council and has been developed | yy 


during a year of study by the tramway company’s 
engineering staff, assisted by the Chicago firm of De 
Leuw, Cather and Co. .It has now been passed on 
for further study, to a special committee of the 
Economic Council and to civic authorities. 


N. Iretanp Rarmway Worxine.—Resulting 
from a new traffic working arrangement between the 
Great Northern Railway (Ireland) and the Belfast 
and County Down Railway, the executive work of 
the latter railway is now carried out by a committee 
of management. A statement issued by the Belfast 
and County Down Company says that the joint 
arrangements will result in closer working and 
co-ordination between the two companies, thereby 
ensuring efficient services and facilities for the 
public and the economic utilisation of operating 
assets envisaged in the Road and Railway Transport 
Act (Northern Ireland), 1935. This arrangement 
does not imply any form of amalgamation. 


Quick Track Restoration.—A “ Flying Fort- 
ress’ recently crashed with its bomb load on a 
railway in East Anglia. The bomber had developed 
engine trouble soon after leaving the aerodrome, 
and to avoid endangering other aircraft the pilot 
decided to make a forced landing. The aeroplane 
skidded about 150 yards upon landing in a field 
adjoining the L.N.E.R. and fell into a railway 
cutting some 18ft. deep. Four of the bombs 
exploded, killing seven of the crew, seriously 
injuring two others, and blowing out 50 yards of 
railway metals. When aerodrome cranes had 
removed the wreckage L.N.E.R. engineers got to 
work restoring the track, and in less than four hours 
the line was again ready for use. 


CHINESE HicHway ExuisiTion.—A National 
Highway Exhibition sponsored by the Ministry of 
Communications, was held in Chungking towards 
the end of March, with fifty-nine exhibits by regional 
and provincial highway administrations, manufac- 
turers of cement and other highway materials, 
manufacturers of automotive parts, tyres, and fuels, 
and miscellaneous manufacturers who were included 
as representative of industries served by highways. 
Among the displays were topographic models showing 
the difficult mountainous country through which 
some of China’s roads have been built ; models of 
bridges ; models showing various means of trans- 
portation, including mule carts and goatskin rafts ; 
charts and photographs ; and samples of products 
found along the several highways. One section of 
the exhibition was devoted to automotive parts, 
fuel, and retreaded tyres produced in China. 


Air and Water 


PortuGcuEsSE SuHrIpsurpinc.—A _ 14,000-ton 
tanker, said to be the largest vessel ever built in 
Portugal, is now under construction for the Com- 
panhia Colonial de Navegacao for trade with 
Mozambique. 

ScortisH CanaL TrRANSPORT.—The Scottish 
Council of Industry has appointed a committee to 
consider the implication of post-war canal transport 
in Scotland, with special reference to the possibility 
of making the Clyde navigable for barges in the heart 
of Lanarkshire and the Cart to Paisley. 


A ScortisH Harsovur ScHEME.—It is announced 
that a harbour scheme for the island of Whalsay, 
Shetland, estimated to cost £93,600, has been 
remitted by Zetland County Council to the District 
Council and the newly formed Whalsay Develop- 
ment Council for consideration. The scheme pro- 
vides for a pier 300ft. long, breakwater, shore sheds, 
and roads. 

New Swepish Mororsni.—The motorship 
“ Karmas,” built for the Grangesberg Company at 
the Gotaverken shipyard, has recently been 
delivered. She is the eighth in a series of twelve 
ships being constructed for these owners by Gota- 
verken. The “ Karmas” is a sister ship of the 


“ Kajtum ” and the “ Kengis,” and has been built 


Memoranda 


pelling machinery consists of a five-cylinder, two- 
stroke, single-acting engine, developing 3200 I.H.P. 
at 110 r.p.m. The speed is estimated at 12% knots 
loaded. 


AUSTRALIAN-Buitt ‘“‘ Mosquiroxrs.”—The Aus- 
tralian Minister for Aircraft Production recently 
announced that first deliveries of Australian-built 
‘** Mosquito ” fighter-bombers have now been made 
to the Royal Australian Air Force. Other aircraft 
of Australian manufacture now operating in the 
Pacific area include “‘Beaufighters,” ‘‘ Beauforts,”’ 
and ‘‘ Boomerangs.” 


Tue Late Mr. JoHN MackrintTosH.—We note with 
regret the death of Mr. John Mackintosh, consulting 
marine engineer and naval architect, of Glasgow. 
® was born in 1872 and served his apprenticeship 
with Alexander Stephen and Sons, Ltd., Linthouse. 
In 1901 he joined the Caledon Shipbuilding and Engi- 
neering Company, Ltd., and was managing director 
of that company from 1919 to 1926. Since 1926 he 
has acted as superintendent engineer for Turner, 
Brightman and Co. and John Kennedy and Sons. 
Mr. Mackintosh was a Fellow of the Society of Con- 
sulting Marine Engineers and Ship Surveyors, and 
a member of the Institute of Marine Engineers and 
of the Institution of Engineers and Shipbuilders in 
Scotland. 


Miscellanea 


Tue Late Lievt. Jack Firru.—lIt is with regret 
that we learn that Lieut. Jack Firth, York and 
Lancs Regiment, a director of Moorwoods, Ltd., 
Harleston Ironworks, Sheffield, has died of wounds 
received in action on the Normandy front. He was 
thirty-four years old and was educated at Repton 
School. He had previously seen service in Norway 
and Iceland. 


Hypro-Carson O1ts.—It is announced that the 
Chancellor of the Exchequer and the Minister of 
Fuel and Power have appointed a committee to 
consider and report upon “‘ the effect of the hydro- 
carbon oil duties on the supply of raw materials to, 
and the development of, the cherhical industry in 
this country, so far as the use of hydro-carbons and 
their derivatives is concerned; and the extent to 
which any change in those duties would affect 
industries engaged in the production of similar 
products from coal.” The chairman of the com- 
mittee is to be Sir Amos Ayre, and the other 
members will be Sir John Fox, Mr. A.S. Macharg, and 
Sir Robert Robinson. 


ELEctTRiciTy IN FreLD OpEeraTions.—The Elec- 
trical Research Association has just issued a report 
on “‘ The Application of Electricity to Field Opera- 
tions,”” by C. A. Cameron Browne. It has been 
prepared to present evidence on the past and existing 
position of the application of electricity to ploughing 
and other field operations. The possible sphere of 
application is defined in terms of annual horsepower- 
hours and the potential importance emphasised. 
Reference is made in some detail and with illustra- 
tions to the various ways in which a solution to the 
problem of a practical use of electricity in the field 
has been attempted. The report also deals with the 
use of electricity in cultivating market gardens and 
suggestions for a further line of experimental 
investigation. The price of the report, which may 
be obtained from the Association at 15, Savoy 
Street, Strand, W.C.2, is 6s. 3d., including postage. 


Two Years or Fuet Erricrency.—lIn a pamphlet 
just published on behalf of the Ministry of Fuel and 
Power is given an account of the Ministry’s fuel 
efficiency campaign since July, 1942. The central 
feature of the campaign has been factory inspection. 
Seven hundred engineers, both full-time and volun- 
tary, have been enlisted and are carrying out 
inspections at factories at the rate of over 1500 a 
month. Up to December, 1943, nearly 12,000 first 
visits and 5000 follow-up visits have been made to 
factories whose coal consumption aggregates nearly 
40 million tons per annum. Many trade associations 
have formed their own Fuel Efficiency Committees, 
whose work has been co-ordinated with that of the 
Ministry. Some thirty technical bulletins have been 
issued and widely distributed, and these, while 
supplementing the work of visiting engineers, 
remain as @ permanent source of technical assistance 
on fuel efficiency problems. The aggregate distri- 
bution of these bulletins has now reached a figure of 
800,000. Training schemes have been established 
in every centre, and illustrated lectures and demon- 
strations have been given to over 14,000. These 
courses have been operated at 120 centres, many of 
which have asked for repeat courses in the same or 
other subjects. A later development has been 


a 
heat utilisation adapted to the needs of the particular 
region. 

Srarn.ess STEEL For SCULPTURE.—It is recorded 
by The Iron and Coal Trades Review that succossfy] 
experiments have proved that stainless stool jg 
highly suitable for sculptural purposes. Moro than 
@ year ago a Swedish sculptor was invited by the 
Avesta steelworks to experiment with the new 
material. Swedish art critics agree that the scilptor 
has largely succeeded in eliminating the cold and 
shiny complexion of the steel and attaining a st rikking 
plastic suppleness by pounding the surface of the 
cast sculpture with a rounded hammer. One of the 
advantages of stainless steel, from the scuiptor’s 
point of view, is that it can be welded, filled out, and 
ground again. 

Jamaican Bavuxire.—A Canadian company 
Aluminium Ltd., has acquired bauxite properties 
in Jamaica, which give promise of being one of the 
important world sources of this ore of aluminium, 
Work carried on by the company since 1942 wil] 
lead to the opening of a mining industry and should 
ultimately result in the erection of a plant for the 
treatment of ore on the island. The company, in 
collaboration with the Colonial Government, is 
embarking on a parallel programme of agricultural 
development of its newly acquired lands along 
scientific lines with a view to increasing the self. 
sufficiency of the community. These new Jamaican 
bauxite resources will supplement the British 
Guiana ores, on which the Canadian aluminium 
industry has largely depended heretofore, and will 
provide a broader base for the expanded aluminium. 
producing facilities in Canada to which England, 
Australia, and other countries have come to look as 
a@ major source of supply. 


Support For Researcu.—In the course of his 
chairman’s speech at the recent annual general 
meeting of W. and T. Avery, Ltd., Mr. Walford H. 
Turner spoke on support for research. He said that 
it was gratifying to see from recent announcements 
that the Government was preparing for the situa- 
tion likely to arise at the end of the war and during 
the transitional period. There would be a time of 
considerable readjustment to face, which could be 
eased by wise measures such as those recently 
announced in respect of relief on expenditure for 
plant, buildings, and research. Recognising the 
ever-growing importance of research and technical 
training, the University of Birmingham had planned 
future developments, including expansion in the 
mechanical and electrical engineering departments. 
The board was of the opinion that the company 
should support these projects from which industry 
would benefit, and consequently was arranging forthe 
company to subscribe under covenant a total sum 
of £25,000, payable over seven years, less income 
tax at the standard rate. 


Personal and Business 


Mr. W. M. Watson has been elected a director of 
Herbert Morris, Ltd. 
Dr. E. W. Smrru has been re-elected President 
of the Institute of Fuel. 

Carrain G. F. Davies has been appointed a 
director of Hick, Hargreaves and Co., Ltd. 
Mr. Maurice Tottir has been appointed a 
director of Guest, Keen and Nettlefolds, Ltd. 
Mr. T. N. JenninGs, Mr. F. A. Hooper, and 
Mr. W. D. King have been appointed directors of 
Radiation, Ltd. 
Bricapier G. 8. Harvie Wart, M.P., has been 
appointed a director of the Birmingham Small Arms 
Company, Ltd. 
Sir Freperick Stewart has been appointed 
deputy chairman of the North British Locomotive 
Company, Ltd. 
Mr. R. RestTAtt, assistant divisional engineer, 
London West Division, Southern Railway, has been 
appointed production assistant to the maintenance 


engineer. 


THe GENERAL Councit oF BritTIsH SHIPPING 
informs us that Mr. J. R. Hobhouse, of Alfred Holt 


and Co., of Liverpool, has been elected chairman of 
the British Liner Committee in place of the late Lord 
Essendon. The new chairman of the London Main 
Sub-Committee is Lord Rotherwick. 


Dr. NorMAn ALLEN, of the research and develop- 


ment laboratory of the Mond Nickel Company, 
Ltd., has been appointed to fill the vacant post of 
Superintendent of the Metallurgy Division at the 
National Physical Laboratory. He will take up 
his duties on September Ist. 


Mr. F. Samurt, Ipswich branch manager of 


British Insulated: Cables, Ltd., has been transferred 
to the London office staff and has been succeeded 
by Mr. F. Driessen. Mr. J. Anderson, manager of the 
Manchester branch office, has taken up an appoint- 
ment on the head office staff and is succeeded at 








to the highest class of Lloyd’s Register. The pro- 


specialised lectures on various aspects of power and 


Manchester by Mr. E. A. Sayers. 
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A Seven-Day Journal 


contributory factor in the incidence of acci- 
dents to passengers and railway servants. Dis- 
appointment is expressed that the improvements 
in lighting of trains, platforms, marshalling 
yards, and locomotive depdts, &c., did not have 


Railways and the Immediate Post-War 
Period 


In the transition period which is expected 
to follow the cessation of fighting in Europe 
the main line railway companies will be faced 
with the tasks of overtaking arrears of 
maintenance work, repairing bomb damagé to 
stations, buildings and tracks, and overcoming 
the five years of forced neglect which the war 
has caused. Supplies of materials and equip- 


ment will in many instances not be available 


until manufacturers are able to get into peace 
production, and electrification works, new 
trains, and the many refinements which are 
planned will be dependent upon the conditions 
prevailing. The railways are, however, pre- 
pared to make striking changes in the imme- 
diate post-war period by the conversion of war- 
time equipment to peacetime uses. As a tem- 
porary measure freight locomotives will be used 
to haul passenger trains, and containers, wagons, 
and vans will be used for the movement of 
the anticipated large quantities of building 
materials. Many extra trains will be required to 
bring back the men and women of the Fighting 
Forces to demobilisation centres, and it is esti- 
mated that the railway companies will absorb 
at least 200,000 men and women from the 
Services as soon as they can be released. During 
the war, for reasons of national security, the 
railways have been hedged about by censorship 
restrictions, which have prevented them telling 
the public about their activities. With the 
coming cessation of hostilities in Europe it will 
be possible to reveal the records of the railways 
and to advise the public of the great tasks which 
have been achieved and which lie ahead. 


Accidents on British Railways in 1943 


THe annual report of Sir Alan Mount, the 
Chief Inspecting Officer of Railways, which was 
published on Wednesday, August 2nd, shows 
that during the year there was only one 
train accident which involved fatalities to 
passengers numbering four. This record is the 
lowest for seven years, notwithstanding increases 
in main line companies of about 20 per cent. 
in the number of passengers carried and of 50 
per cent. in the average distance travelled com- 
pared with pre-war. By the end of the year 
freight traffic was higher than before the war, 
by no less than one million ton-miles for every 
hour of every day. The conjunction of unprece- 
dented traffics with reduced services resulted 
in passenger crowding and increased work in 
marshalling yards and goods depéts, which in 
turn affected the incidence of casualties among 
passengers and staff. The effort made during 
1943 was greater than in 1942, and the 
work done in handling merchandise and mineral 
traffic was nearly 80 per cent. more than pre- 
war. The report concludes by saying that, 
having regard to the complexities of operation 
under war conditions, to the longer hauls and 
abnormal flow, toshortages of power andstaff, and 
to restricted lighting, the standards of efficiency 
and safety attained were remarkable and reflect 
the greatest credit on all railwaymen and 
women. Altogether during 1943 there were 393 
train accidents of all kinds reported, of which 
195 were caused by human failure. The total 
of 34 fatalities among passengers, railway 
servants, and other persons compares with 
46 in 1942 and the average of 39 for the five- 
year period 1935 to 1939. Among passengers 
the liability to casualty in train accidents was 
1 killed in some 440 millions carried, while 
with regard to railway servants, the passenger 
and freight train miles worked were about 
77 millions per fatality. In accidents connected 
with the movement of railway vehicles exclusive 
of train accidents, 145 passengers were killed, 
as compared with an avesage of 69 over the 
period of 1935 to 1939. There were 296 
fatalities among railway servants, 15 of them 
women, in movement and non-movement 
accidents, as compared with 284 in 1942 and 
with the average of 228 for the five-year period 
1935 to 1939. Black-out continued to be a 


greater effect. On the other hand, the Chief 
Inspector states that, bearing in mind the 
extent of the increases of traffic, the introduction 
of better lighting has undoubtedly benefited 
the situation, and still further improvements 
are in contemplation, which, if they can be 
carried out, should increase both efficiency and 
safety of operation next winter. 


The Late Dr. Thomas Summers 


CrviL engineers of the older generation will 
learn with regret of the death, at his home, 
17, Blacket Place, Edinburgh, on July 26th, of 
Dr. Thomas Summers. Dr. Summers, who 
retired some thirty-three years ago, had a dis- 
tinguished career in India in the Public Works 
Department. He was in his eighty-eighth year. 
He received his education at the Royal Indian 
Engineering College at Coopers Hill and con- 
tinued his technical training at Melville College 
and the University of Edinburgh. In 1877 he 
joined the Public Works Department at Bombay 
and in 1902 he became Superintending Engineer 
and was appointed Secretary of the Indian 
River Commission. In 1910 he became Chief 
Engineer in Sind and retired the following year. 
He was greatly interested in the harnessing of 
the River Indus, for the irrigation of the arid 
plains of Sind, and he worked hard on this 
project. When the famous Sukkur barrage was 
built he found himself a critic of the scheme, on 
the grounds of the probable silting up of the 
barrage below the Sukkur Gorge. His inde- 
pendent opinion was honoured, but actual 
experience showed that the weight of pro- 
fessional opinion on the building of the barrage 
was right. Dr. Summers took his D.Sc. degree 
in Edinburgh University, and his work for India, 
which he greatly loved, was rewarded by the 
bestowal of the C.I.E. in 1911. He was a 
member of the Institution of Civil Engineers. 
He wrote several books, among which we may 
mention ‘‘The Development of Cotton in 
India,” and the “‘ Sukkur Barrage Project and 
Empire Cotton.” He was for many years well 
known in Edinburgh circles, and will be 
affectionately remembered by his friends, both 
in this country and in the Indian Empire. 


The West Highland Railway Jubilee 


Monpay, August 7th, marked the golden 
jubilee of the opening of the first section of the 
West Highland Railway. Fifty years ago, on 
August 7th, 1894, this line was brought into 
use for public traffic between Craigandoran and 
Fort William, and four days later the official 
opening of the new line by the Marchioness of 
Tweeddale took place. In August, 1889, parlia- 
mentary powers to construct the line were 
obtained after opposition from the Caledonian 
and Highland railways had been met and over- 
come. The first sod was cut by Lord Abinger 
in a field at Fort William near the Ben Nevis 
distillery on October 23rd, 1889. The engineers 
for the line were Messrs. Formans and McCall, 
of Glasgow, and their task was a difficult one. 
More than 400 bridges of different types were 
required. A particular problem was the crossing 
of the wide boggy expanse of Rannoch Moor. 
Careful drainage in the vicinity of the bed of 
the track was made, and the spoil from excava- 
tions made on other parts of the line was 
thrown on a bed of tree roots and brushwood 
until.a foundation solid enough to allow the 
permanent way to be laid*was obtained. Even 
then a viaduct 684ft. in length, with nine clear 
spans of 70ft. 6in., had to be built in order to 
cross a depression in the moor. The summit of 
the line was reached at Corrour, at a height of 
1347ft. above sea level. The line has many 


sharp curves and steep gradients and it is single, 
except at passing places. Originally there was 
only one tunnel, that between Arrocher and 
Ardlui,, but another was provided at a later 





pilotless aircraft. 


necessary by the Lochaber power scheme. In 
1895 a branch line from just outside Fort 
William to Banavie Pier was opened and the 
following year the line was extended from 
Banavie to Mallaig, where a harbour was built. 
In 1907 the North British Company took over 
the working of the line from Spean Bridge to 
Fort Augustus, which was opened in 1903 and 
first operated by the Highland Railway. On 
December 31st, 1908, the North British Railway 
Company absorbed the West Highland fine and 
six years later it purchased the Fort Augustus 
line. In 1923 the North British Company 
became part of the London and North-Eastern 
Railway system and to-day the Mallaig exten- 
sion of the line forms the westernmost extremity 
of that company. 


Major R. H. Mayo’s Appointment 

Ir is announced by Shipping Airlines, Ltd., 
that Major R. H. Mayo, the well-known designer 
of the Short-Mayo composite marine aircraft, 
has been appointed air technical adviser to the 
company. It will be recalled that the company 
was formed recently by the forty shipping 
companies which make up the Coastal and 
United Kingdom-Continental Air Group. Its 
purpose is to operate air services between Great 
Britain and the Continent of Europe, and it is 
now engaged on the preparation of a’ scheme 
which will be submitted to the Government at 
an early date. The company is also consulting 
with other interested bodies with a view to 
co-operating with them. It is of interest to 
record that within the last few days news has 
been given of a German attempt to utilise for 
war p the composite marine aircraft 
principle so excellently illustrated in the Short- 
Mayo “‘ Mercury ” and “ Maia ” units, described 
in our issue of March 4th, 1938. The machine 
concerned, which was recently shot down into 
the English Channel, consists of a Messerschmitt 
109 aircraft mounted on the top of a Junkers 88. 
The Junkers machine apparently has had all its 
forward machine guns and gear removed and 
the space thus freed is filled with high explosive 
to form a warhead such as is employed in the 
When the composite aircraft 
takes off use is made of all the engines, and all 
the control is done by the pilot in the uppermost 


machine. Means are provided to set the Junkers 
machine on a predetermined course prior to the 
Messerschmitt detaching itself. This new com- 
posite machine was, it is reported, shot down 
over the Normandy beachhead during the night 
of July 24th-25th by one of the night fighters 
of the Royal Air Force. 


Rocket Propulsion Experiments 
Wits the remarkable success of rocket pro- 


jectiles now being used by “‘ Typhoons ” in the 
attacks on German armoured vehicles in 
Normandy, it is of interest to learn something 
of the early experiments with this new weapon. 
It is now revealed that the rocket projectile was 
first produced in Great Britain by Sir Alwyn 
Crow, Controller of the Projectile Department 
of the Ministry of Supply, in 1940. The man 
most responsible, however, for the development 
of the rocket projectile in its present form was 


Group Captain John D’Arcy Baker-Carr, who 
is a serving officer in the R.A.F., with a fifteen 


and a half years’ record. He was assisted by 


many special men from the Ministry of Aircraft 
Production. The first experiments were carried 


out with a view to improving anti-aircraft 
defence and as an anti-submarine weapon for 


the defence of our shipping. The experiments 
leading to the installation of rocket projectiles 
in aircraft were started in August, 1942, when 
Group Captain Baker-Carr set up his rocket 


section of the Directorate of Armament 
Development at the Ministry. 


He visualised 
this weapon as one of offence in the close support 


of the ground forces, particularly against tanks. 
Among his associate workers were a peacetime 
research chemist.from the Ministry of Mines, a 
naval officer, an explosive expert, and a young 
man who had just come down from the 





date, owing to a diversion which was made 


university with an honours degree in metallurgy. 
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Condensing 


Locomotives 


By Dr. G. V. LOMONOSSOFF and Captain G. LOMONOSSOFF, R.E.M.E. 
No. Vi—(Continued from page 80, August 4th) 


HIsTORICAL RESEARCH (continued) 


(20) The Henschel Condensing Locomotive 
for Argentina.7*—The Argentine State Rail- 
ways cross some districts where water is 
extremely scarce, and usually of very bad 
quality. In spite of many measures «to 
improve the situation, including the con- 
struction of special reservoirs, these railways, 
even as late as 1932, used 250 tank wagons 
to supply locomotives with water. The order 
for the second Ljungstrém locomotive (1923) 






































shown in Table III. Its main peculiarity is 
that no attempt was made to obtain the benefit 
of vacuum, and as a result comparatively 
small cylinders and condenser were sufficient, 

The locomotive has a standard form. The 
condenser, cooled by air, is placed on the 
tender. The exhaust steam is led to a special 
turbine T on the tender (Fig. 30). which 
drives fans F of the condenser. The latter 


consists of twelve cooling elements X placed 
along both sides of the tender. Each element 
is formed by 119 oval copper tubes. 


They 
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Fic. 30—HENSCHEL LOCOMOTIVE FOR ARGENTINA 


was given mainly to obtain an engine losing 
no water. 

Tests with this engine (1926), especially 
from this point of view, were very successful, 
but the maintenance of a high vacuum 
appeared rather difficult, and the turbine 
seemed too complex and unusual for railway- 
men. Therefore in 1927 the chief mechanical 
engineer, Knudsen, decided to order a 
reciprocating locomotive with full condensa- 
tion, but without any vacuum. The order 
was given to the Henschel Company, which 
at that time delivered to the Argentine State 
Railways ordinary 2-8-2 locomotives and 
had patents for condensing. According to 
the agreement signed, one of these 2-8-2 
engines (“ No. 7034’) was to be condensing 


TasLe III.—Reciprocating Locomotives 








Country .| Argen- Russia 
tine 

Gauge ... Metre 5ft. 
Type ... 2-8-2 | 0-10-0 | 2-10-0 
Maximum horsepower at 

the rail ... ... ... | 1,200 1,400 1710 
Weight in running order, 

tons tg eae 112 153 168 
Weight in running order ‘ 

per hoisepower, lb. __... 290 217 217 
Adhesive weight,tons_... 46 84 93 
Diameter of driving wheels, 

ee mere 42 51-5 51-5 
Maximum speed, m.p.h. ... 40 40 47 
Diameter of cylinders, 

oe eee 18 25-6 25-6 
Stroke, inches ... ... ... 22 27-6 27-6 
Boiler pressure, Ib. per 

squareinch ... ... ... 170 170 200 
Grate area, square feet... — 48-5 64-0 
Heating surface, square feet} 1,805 2,163 2,470 
Superheating surface, sq. 

ORG 504. 9 e963 ‘eve, \cse, esd ? 560 654 
Cooling surface, square feet | 16,200 | 24,300 | 29,800 
Cooling surface per H.P. ... 15-0 17-3 17-4 














and able to cover 375 miles without rewater- 
ing, with trains of 1100 tons. Furthermore, 
the Henschel Company accepted the condi- 
tion that if the condensing arrangement did 
not prove successful it should convert the 
locomotive back to standard and pay a 
certain fine to the railway. 

The main dimensions of this locomotive are 


are cooled by the atmosphere without any 
wetting. 

From the condenser the condensate flows 
down into tank C and then to collector D. 
Thence the condensed water is returned by 
feed pump P into the boiler. The water is 
thus in continuous circulation. The slight 
losses due to leakage are made good from the 
supply of water carried in tank W. This 
water, however, is not led into the boiler 
directly, but through evaporator E, the steam 
from which is likewise condensed in X. By 
such an arrangement the condensate is kept 
perfectly clean. As Vyruboff” justly pointed 





the hottest season in Argentina, and the 
temperature reaches 132 deg. Fah. Neverthe. 
less, the locomotive worked satisfactorily 
hauled trains up to 1400 tons (instead of 
1100 tons), on one occasion for 109 hours 
without interruption, and never less than 
475 miles without rewatering. The average 
water consumption was 1-9 gallons per mile, 
The oil consumption was only slightly less 
than that for the ordinary 2-8-2 locomotives, 

In October, 1932, the engine was finally 
accepted, and in June, 1933, was demon. 
strated before the ‘American Centre of the 
Institution of Locomotive Engineers during 
its meeting in Santa Fé. At this meeting 
P. A. Belfiare read a very comprehensive 
paper on the new “ Systemo Argentino,’ 
During the subsequent discussion, Mr. Fal. 
coner justly pointed out that “ the operation 
of the diesel engine is also simple, but any 
repairs call for special mechanics and equip. 
ment, whereas the condensing locomotive 
can be introduced in quantities without any 
great change in personnel or machinery,” 
Mr. Kimbery noted, nevertheless, that using 
oil as fuel, the Buenos Aires and Pacific 
Railway prefers diesel traction. 

In actual fact the Argentine State Railway 
did not order more condensing locomotives, 
and on December 31st, 1940, diesel traction 
was being used on 36 per cent. of its lines.” 

(21) The Henschel Condensing Locomotive 
for the U.S.S.R.—From the beginning of 
1925 until the end of 1931 all Russian diesel 
locomotives were concentrated near Moscow, 
and worked between Moscow and Kupyansk 
(Donetz coal region). In 1926 a special diesel 
locomotive shed was created in Lublino 
(7 miles from Moscow), and in subsequent 
years it was generously supplied with modern 
equipment and living quarters for crews and 
workers, specially trained for diesel traction. 

But in June, 1931, the Soviet govern- 
ment justly pointed out that diesel loco- 
motives should work in waterless districts 
and in places where steam locomotives 
use oil as fuel. In accordance with this 
suggestion, in December, 1931, all diesel 
locomotives were sent to Akhasabad (near the 
Persian frontier) and began to work between 
that city and Krasnovodsk on the Caspian 
Sea. In Akhasabad the diesel locomotive 








out, this is a fact of great practical import- 
ance. 

Deaeration of the condensate by ejector j 
is also provided for to preserve the boiler 
from corrosion. Special attention was drawn 
to the clearing of the condensate from oil, 
which is very harmful for boilers of the loco- 
motive type. For this purpose separator S 
was provided. Draught is produced by a 
special set consisting of a turbine and blower 
wheel f. 

In the autumn of 1931 the locomotive 
under consideration was ready and in 
January, 1932, the official tests began 





between Santa Fé and Fucuman. This is 











FIG. 31—HENSCHEL CONDENSING LOCOMOTIVE 


organisation obtained an old locomotive shed 
without any equipment. The modern equip- 
ment remained at Lublino and was used for 
other purposes. Akhasabad was not even 
supplied with any spare parts for diesel loco- 
motives, and at the same time new diesel 
locomotives arrived there from Kolomna 
Locomotive Works with many defects.” 
Living conditions were also difficult. 
Many skilled mechanics and drivers deserted, 
and the work of the diesel locomotives began 
to deteriorate. Opinion turned against diesel 
locomotives because they “ could work only 
under greenhouse conditions.” In 1933 the 
Soviet Government decided to equip one of 
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the 0-10-0 “E3” type locomotives, built 
in Germany, with a condenser and to place 
it in service in parallel with diesel loco- 
motives. 

In the same year engine “No. 5224,” 
built by Henschel in 1922, was returned to 
its maker’s works for the necessary modifica- 
tions. A new tender of welded construction, 
with condensing arrangements, was provided. 
The weight of the tender in running order 
became 71 tons instead of the 52-6 tons of 
the standard tender. The weight of the 
locomotive itself was also increased from 
80-2 to 84-1 tons. 

This reconstructed engine was designed by 
Herr Roosen, who was also responsible for 
the previous Argentine engine. According 
to his own words,” in this Russian engine, 
as in later ones, “the condensing plant is 
designed solely from the standpoint of saving 
water and without any intention of reducing 
the fuel consumption. No vacuum is 
employed and the heat of the exhaust steam 
is removed from the condenser by a current of 
air produced by fans.” 

The difference between the Henschel loco- 





4 


Wes 
NE 


= 2000|-—|—" \! s 
me S 


t 
} 


| | Be ia of 
60 
@ 

















eae 

















Tractive Effort 
| 
' 


























0 10 20 30 40 50 
: Speed MPH. 


F1G. 32 


motives for the Argentine and for Russia is 
that in the former the turbine for the induced 
draught fan is driven by live steam and in 
the latter by exhaust steam. Moreover, in 
accordance with the tests of Professor Goss, 
the whole amount of exhaust steam passes 
through this turbine. This arrangement 
makes the control of combustion almost 
automatic—a very important factor. The 
main dimensions of this engine are given in 
Table ITI. 

In 1935 it was returned to Russia and was 
there submitted to careful investigation, under 
both service and constant conditions. The 
latter were realised by different means, 
namely, with trains, on a testing block and 
on the Butovo loop by a braking locomotive, 
and the results obtained are consistent. 
The water consumption was 2-8 gallons per 
mile.8° 

(22) Soviet Locomotives 2-10-0 “ SO” and 
“ §O*.”—Until 1931 locomotives 0-10-0 
‘“E ” were regarded in the Soviet Union as a 
standard type for goods service. In 1931 
locomotives 2-10-2 “FD” (Felix Dzer- 
jinskii) appeared, but owing to their axle 
load of over 20 tons, they cannot circulate on 
many lines. Therefore attempts were made 
to develop the existing 0-10-0 and 2-10-0 


motive 0-10-0 “E”” and 2-10-0 “SO” 
(Sergo Ordjanokidze) came into being. The 
latter has apparently been very successful 
and has, since 1934, received wide applica- 
tion. In mountain districts it has even 
hauled express trains. 

Owing to the good results obtained with 
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the condensing locomotive “E*” “No. 


5224,” it was decided in 1935 to build several 
locomotives of “SO” class with condensing 
apparatus. The first of these were ready in 
the autumn of 1936, and were classified as 
““SO*.” The Kolomna Locomotive Works 
were responsible for their design and con- 





—58 deg. Fah., and the water in various 
pieces of apparatus froze several times. 
As a result the locomotives in question 
were found not entirely suitable for the 
Siberian climate, and were all concentrated 
in waterless districts of Russian Turkestan. 
There they have worked with oil firing in 
parallel with diesel locomotives. Thus one 
of the main advantages of these locomotives 
in comparison with diesel traction, namely, 
that they can use any fuel, was not utilised. 

The Akhasabad diesel locomotive shed 
remained meanwhile in a state of chaos,®? 
and the comparison between diesels and con- 
densing locomotives was decisively in favour 
of the latter. There was one argument more 
against diesel traction. Mechanisation of 
agriculture and the Army, the Air Force, and 
civil aviation required such an amount of 
oil that it was impossible to use it on the 
railways. Anyway, the Soviet Government 
decided to stop the construction of diesel 
locomotives and to order during the Third 
Five-Year Plan 1500 locomotives of Class 
“ FD ” and 4200 of Class “ SO¥.’’8? There is 
even an opinion in Russia that the introduc- 
tion of condensing locomotives entirely 
changes the character of railway transport.** 

Unfortunately, the authors have neither 
drawings nor full descriptions of these loco- 
motives, and therefore cannot say how far 
they deviate from the first engines of this 
class, where the Henschel construction was 
repeated. It is known only that their con- 
struction was concentrated in Voroshilov- 
grad Locomotive Works, and that some 
alterations were made. 

From some sources it can be concluded, 
however that in 1937-38 a certain attempt 
was made to raise vacuum and efficiency, 
but was then abandoned. Nevertheless, 
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FIG. 34—UNION PACIFIC TURBO-ELECTRIC LOCOMOTIVE 


structions One of them, ‘No. 17,653,” 


locomotives 


“SOX” gave, in comparison 


started on December 9th, 1936, with a direct | with locomotives “SO,” an economy in oil 
goods train to Vladivostok, and returned on|of about 2 per cent. and in coal of about 
February 13th, 1937, having covered 13,200|20 per cent.,°4 and, what is much more 


miles. 


This gives an average speed of 8-6| important, 


proved themselves extremely 


m.p.h., but the real average speed between | useful under war conditions. 




















TasBLe IV 
Class ta ae E ” ad Em ” ‘ so ” ‘ so* ” FD ” 
Type ... 0-10-0 0-10-0 2-10-0 2-10-0 2 10-2 
Diameter of cylinders, inches . 25-6 25-6 25-6 25-6 26-4 
Stroke, inches ... 27-6 27-6 27-6 27-6 30-4 
Diameter of driving wheels, inches... 51-5 51-5 51-5 51-5 59 
Boiler pressure, lb. per square inch 170 200 180 200 213 
Total weight, tender included, tons 123 128 145 168 232 
Adhesive weight, tons 80 82 86-5 93 102 
Speed on ruling gradients, m.p.h. 9-4 10-7 12-5 12-5 12-5 
Maximum speed (Rules of 1989), m. np. h. 40 40 47 47 58 
Maximum horsepower on ra 1400 1700 2000 1700 3100 
| 








stations was about 25 m.p.h. In other words, 


The main dimensions of all the above-men- 


about forty-two days were spent on different| tioned Russian locomotives are given in 


stations for repairs.® 


Tables III and IV.% As to Figs. 32 and 33, 


As a matter of fact, the temperature|the former gives the maximum values of 





locomotives. It is in this manner that loco- 


during this trip varied between —4 deg. and! tractive effort at the rail obtained during the 
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tests under constant conditions with coal 
firing at different speeds,®* and the latter the 
weights of wagons which these locomotives 
hauled on different ruling gradients.®> These 
gradients are given in thousandths and 
include the resistance due to curves (virtual 
gradients). 

It is clear from these figures that con- 
densing locomotives “ SO*,” owing to their 
greater adhesive weight, could haul heavier 
trains than could locomotives “SO,” but 
with reduced speed, which is not convenient 
from the viewpoint of traffic capacity.8’ This 
is the reason why the adhesive weight of 
locomotives ‘‘ SO*,”’ as well as that of ‘‘ E,” 
is not fully utilised. 

(23) The Turbo-Electro-Locomotive of the 
Union Pacific Railroad.8—This locomotive 
was built by General Electric Company in 
1937-39, and can be regarded as the most 
modern and most powerful condensing loco- 
motive in the world. Properly speaking, this 
is a modern power station placed on wheels. 
It consists of two identical vehicles, each of 
the 4-12-4 type, which can work either 
independently or together under the control 
of one man. The total power of both units 
is 6000 H.P. Its maximum speed is 125 
m.p.h., and pressure in its boiler 1500 Ib. per 
square inch. 

Such a locomotive can haul an express 
train of 1000 tons from Omaha to Los Angeles 
through the Rocky Mountains at an average 


speed of about 90 m.p.h. Gradients on this}? 


line reach 0-022, altitude 8000ft., and tem- 
perature varies between +115 deg. and —40 
deg. Fah. 

The boiler (B in Fig. 34) is a water-tube, 
forced-draught type, incorporating a furnace, 
water separator, superheater, economiser, and 
air preheater. As a fuel it uses special oil. 
For starting when cold, a small vertical fire- 
tube boiler (75 lb. per square inch) is pro- 
vided. It uses propane gas as fuel. 

The main generator set consists of (1) a 
high-pressure turbine T,, (2) a low-pressure 
turbine T,, (3) a two-armature D.C. generator 
G, driven by turbines T, and T, through a 
gear reduction and flexible coupling N, (4) a 
220-volt, three-phase alternator A for train 
air conditioning and auxiliaries, and (5) a 
variable-voltage exciter Y. 

The auxiliary set U contains a starting 
motor, an exhaust steam turbine T,, a 


draught fan, fuel pump, feed water pump, 
and lubricating pump. But the latter is 
driven, not by turbine T,, but by a special 
D.C. 125-volt motor. There are two more 
auxiliary turbines—T, driving condenser 
fans F and T, driving an air compressor. 

A continuous supply of low-pressure steam 
is required for train heating, turbine T,, and 
for warming the fuel oil. For this purpose 
evaporator V is provided. It consists of a 
coil immersed in water and taking steam 
either from the main boiler or from turbine 
T,. In both cases the pressure is reduced. 

The condenser consists of finned type 
vertical tubes cooled by atmospheric air. It 
is supplied with a steam-operated vacuum 
ejector for extracting air. 

The electric equipment is similar to that 
used on diesel locomotives. Powerful electric 
braking is provided. The electric motors M 
can be connected in parallel, in series-parallel, 
or in series. The authors’ opinion is that for 
a self-propelling locomotive this is an unneces- 
sary complication. 

Still less understandable is the reason why 
the designers using oil as a fuel prefer to 
have on each vehicle a boiler and five turbines 
instead of a diesel engine. They claim an 
overall efficiency of about 0-20, but with a 
diesel engine it could be about 0-28. 
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(To be continued) 








Railear Oil Engines in the Argentine 


No. 11—({Continued from page 84, August 4th) 


R. Paul Ribanyi, engineer in direct charge of 
the maintenance of the Ganz engines on the 
Uruguayan State Railway, pointed out that the 
engine in question was designed in 1933-34 and 
could not be considered to-day as up to date 
or representing its manufacturers’ latest type. 
Since that time onwards it was continually 
improved, as, for instance, fitted with light alloy 
pistons, lighter connecting-rods, heavier ball 
and roller bearings, &c.; but its basic design 
was never changed. When it was brought on 
the market it certainly represented in its price 
category one of the best, considering its output, 
speed, consumption, &c. He enumerated the 
difficulties they had with the different parts of 
the engine and how they were remedied. 

Not considering the crankshaft failures, 
which were due to sources independent of the 
engine, the engines stood up excellently to the 
job they had to perform and really represented 
a reliable and first-class piece of mechanism, con- 
sidering their ten years’ old design. He gave 
also the adjoining table. 

Mr. B. L. Beckwith remarked that Ganz 
engines of identical size and designs were 





rendering highly intense services on the Argen- 


tine State Railways, on the triple trains of their 
Buenos Aires suburban and _ long-distance 
services. The fact that the Central Argentine 
engines, after the secondary modifications 
mentioned by the author, and the normalising 


Performance Figures of the Ganz Railcars of the Uruguayan 
tate Railways 


1941. 1942. 
Car kilometres ... .-» 1,879,178 1,682,313 
Motor kilometres --. 2,466,289 2,245,840 


Availability, per cent. (in- 
cluding overhaul and 


TOPAiNS) ... 22. see one 91-92 87-76 
Availability, per cent. (ex- 

cluding overhaul, but in- 

cluding repairs) ..._... 98-60 93°83 
Fuel consumption, kilos. 

per 100 motor kiloms. ... 35-28 34-25 
Lubricating oil consump- 

tion, kilos. per 100 motor 

ee eee 0°831 0-433 
Number of units ... Ten single and five articu- 

lated cars 


of the maintenance and repair schedules to suit 
experience and service conditions, were also 
satisfying intense car mileage figures, would 
show the inherent satisfactory qualities of the 





Ganz engines in 1940 already .included dis. 
tinctive improvements; a  twelve-cylinder, 
170 mm. by 240 mm. engine was then also aya]. 
able, formed by two groups of six cylinders in 
vee. 

Slotted or ventilated piston rings were now 
standard on Ganz engines, and were embodied 
in the four spare engines delivered to the 
F.0.0.A. in 1940. 

From references made by the author it was 
apparent that he did not like the undershung 
main bearing construction. That feature of the 
Ganz engine was very widely used on high-speed 
engines, and even on such modern well-known 
medium-speed engines as the Ingersoll-Rand 
units. The great additional ‘weight of a sub- 
base was avoided and the bearings gave 
accessibility for inspection and changing with- 
out major dismantling. From the viewpoint of 
general repair the sub-base would possibly 
facilitate work, but from the point of view of 
maintenance that extra weight of engine could 
not, to his mind, be justified. 

As regarded the causes of the crankshaft 
failures mentioned by the author, he could not 
agree that the failures were caused by the mis- 
alignments noted by the author, which seemed 
to have been taken after and not before the 
breakage. 

Evidence had now shown that those crank- 
shaft failures had come from torsional fatigue 
and not from bending stresses, as implied by 
the author. In effect, once the engines had been 
protected from harmonic oscillations from the 
long cardan shafts, and better attention to the 
vibration dampers, the failures had disappeared. 
There had been no such failures in railcars 
where engines were coupled to gear-boxes by 
short cardan shafts. He agreed that the design 
of the damper should allow of simpler and more 
direct adjustment and that friction materials 
creating less dust than the present substance 
would be a decided improvement. 

Mr. J. Vittone gave particulars obtained in 
the operation of four diesel-electric cars in 
service on the Buenos Aires Provincial Govern- 
ment Railway. 

He confirmed the opinion expressed by the 
author of the economic service which could be 
obtained from diesel-electric units, and said that 
on the B.A.P.G. Railway the services were 
proving even more economical than was 
originally anticipated, and, basing experience 
on the first five years of service, it was calculated 
that at the beginning of the seventh year it 
would be necessary to carry out @ general repair 
on the diesel engine. ‘That, however, had 
proved to be unnecessary. For that reason it 
was anticipated that the cost of maintenance 
would rise to 0-15 dollar m/n (Argentine paper 
currency) per kilometre in the year 1941, and 
to 0-40 dollar m/n per kilometre in the year 
1942. In reality, however, those costs worked 
out at 0-1403 dollar centavos m/n per kilo- 
metre and 0-13 dollar centavos m/n per kilo- 
metre respectively. It had been decided, there- 
fore, that it would not be necessary to carry 
out general repairs during the current year, i.¢., 
1943. 

Mr. P. C. Dewhurst said it was easy to 
sympathise with the feeling exhibited in the 
author’s remarks that ‘‘ nursing ’’ of an inten- 
sive nature was required in order to keep the 
units going satisfactorily ; in that regard the 
obviously extensive—not to say luxurious— 
space and equipment evident in the installation 
found necessary in the case of the cars he had 
to maintain was symptomatic, because that was 
the Central Uruguay Railway’s experience also ; 
another point, apart altogether from the fine- 
ness of the work required upon internal com- 
bustion units of the type under consideration—- 
and it was not a sufficient retort to say that any 
mechanical work ought to be done to the highest 
perfection any way, because the higher perfec- 
tion meant higher costs—was the necessity (or 
stated to be a necessity by I.C. engine producers 
in general) of fantastically extended ‘‘ running- 
in” or test periods. In the case of the Ganz 
six-cylinder, 240/280 H.P. engines, upon which 
that railway carried out general repairs, no less 
than forty hours’ test running was stipulated 
and of that eight hours were under full load ; 
@ consumption of fuel and lubricants equivalent 





Ganz high-speed design. 


to about 2500 kiloms., added to which was the 
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fact that such running-in, in effect, was equiva- 
Jent to using up about 2 per cent. of the running 
servico between general repairs. The author 
cited sixty hours for his engines and, in addition, 
twenty hours after a partial repair ! 

Compared with the 94,000 miles per year run 
by the engines under the charge of the author, 
ten single and five articulated (two-engine) cars 
(equal to twenty cars), about 1,625,000 miles 

r annum were run, or an average per car of 
76,250 miles. Experience had settled 150,000 
kiloms. between general repairs, with a partial 
repair at 75,000 kiloms. It would be of interest 
to state that the proportional distribution of 
general repair costs was : engines, 50-5 per cent.; 
engine accessories, 3-3 per cent.; transmission, 
11-7 per cent.; motor bogie (including part of 
transmission), 29-0 per cent.; other bogies and 
running gear, 5-5 per cent. 

It was illuminating to compare the man-power 
used (including equivalent man-hours in ‘‘ sup- 
porting ’’ work in both cases) on maintenance 
and repair as between diesel railcars and steam 
locomotives on a basis of their comparative 
power as haulage tools ; from that it appeared 
under their conditions that whereas steam loco- 
motives required about 24 men per 1000 H.P., 
diesel engine railcars required about 15 per 
1000 H.P. That discrepancy was not cancelled 
by the fact of one man only being required to 
operate a diesel traction unit because the 
operating staff on a horsepower basis was 
practically the same for steam locomotives as 
for diesel units. It was, of course, realised that 
there was a wide difference between the con- 
ditions under which those two motive power 
producers worked, as also the purpose for which 
they were required ; it was, however, offered 
for serious consideration in the sense that I.C. 
engine manufacturers should endeavour to cut 
down somewhat the really remarkable difference 
cited. 

Mr. B. G. Borissow said that he occupied in 
the department responsible for the operation 
and running maintenance a position identical 
with that held by the author of the paper in 
the department responsible for the repairs to 
the engines, so that his remarks could be taken 
tobe those of the “ operator ’’ as opposed to 
those of the ‘‘ engine repairer.”’ 

It would appear that many had interpreted 
some of the statements in the paper in a manner 
which was hardly fair to the engine. It was 
quite obvious to him that many of the author’s 
remarks, taken as they stood, were capable of 
misinterpretation, and it would be his endeavour 
to rectify some of those erroneous impressions 
by amplifying certain of the statements made 
in the paper. 

Under the heading “‘ Type of Engine ”’ were 
detailed the main characteristics of the Ganz 
engine, and it was with some surprise that it 
was noted that the maximum service brake 
horsepower was given as 365 at 1350 r.p.m. 
While it was not disputed that the engine might 
be capable of developing that output, in view 
of the subsequent remark that the engine had 
been de-rated to 320 B.H.P. at 1250 r.p.m., it 
should be made quite clear that that latter 
rating was that under which the engines were 
supplied. If then any de-rating had been done, 
it was the manufacturer who had taken that 
step, guided, no doubt, by the same considera- 
tions as the author, who himself stressed the 
advantages to be obtained by operating an 
engine at substantially less than its maximum 
output. The makers gave the rating as 
320-350 B.H.P. at 1250 r.p.m. artd no difficulty 
or special tuning had been found necessary to 
obtain that output under normal engine and fuel 
conditions. 

Fuel and Lubricating Oile.—Although not of 
great importance, it should be mentioned that 
the fuel actually used during the greater part of 
the time those engines had been in service was 
not quite as specified in the paper. According 
to the analysis carried out by the fuel inspector 
at the port of embarkation, there were the 
following differences :— 

Specific gravity at 60° F.(15-5°C.) 0-847 
A.P.I. gravity at 60°F. ... ... ... 35°4 


Flash point (Pensky Martens) 87-8°C. (190° F.) 
OLE csc ove. ens. scs 70-0°C. 
Diesel index 56-0 


Similarly, there were slight differences with 
regard to the details of the lubricating oil, 





which, although of a well-known proprietary 
brand, had been both of overseas and local 
refining and there were essential differences in 
the analyses of each class of oil. The main 
differences from the figures given by the author 


were :— 

Specific gravity at 60°F. ... 0- , 
Ste eee ais oS EE, 
Conr: mearbon ... «. «.. 0-30 to 1-02 p.c. 

Those oils had been used individually and 
mixed through the entire operation of the 
engines, and since 1939 it had been the practice 
to reclaim all dirty oil by means of a ‘‘ Stream- 
line ’’ filter and mix the filtered oil with new oil 
in the proportion of 25 to 75 per cent., and that 
mixture was used as make-up. 

Engine Performance.—With reference to the 
remarks concerning oil consumptions, the state- 
ment that ‘‘ When the engines were new, the 
individual consumption was from 1-0 kilos. to 
6-0 kilos. per 100 engine kilometres,” was 
hardly a fair representation of the true facts, 
since while it might be admitted quite frankly 
that consumptions on individual engines reached 
and even exceeded on occasion that figure, those 
engines could not be considered ‘‘ new,’’ since 
they were overdue for repair, having in some 
cases exceeded the recommended kilometrage 
of 75,000 kiloms. by as much as 80 per cent. 
If the oil consumptions of all engines were to be 
examined over the period from first entering 
service until the completion of 75,000 kiloms., 
it would be found that individual consumptions 
varied between 1-0 kilo. and 2-5 kilos. per 100 
engine kilometres with the general average at a 
figure of 1-7 kilos. per 100 engine-kilometres. 

That the comparatively high oil consumption, 
which appeared to be a characteristic of that 
engine, did not escape the attention of the 
makers was evidenced by the fact that when four 
spare engines were supplied early in 1940 they 
were fitted with standard ventilated or slotted 
oil scraper rings of proprietary make. 

The average oil consumption on those four 
engines was practically constant from the day 
they were put into service until sent for general 
overhaul at an average figure of 191,000 kiloms. 
and worked out at 0-36 kilo. per 100 engine- 
kilometres. In all cases the engines had an 
intermediate overhaul at 100,000 kiloms. to 
116,000 kiloms., when the rings were unchanged. 

The operating department were not slow to 
realise the value of the economy to be obtained 
by the use of those rings and immediately asked 
the engine repair department to obtain a supply 
and fit them to all engines with a minimum of 
delay. 

Repair and Overhaul Policy.—He strongly 
endorsed the remarks concerning the advan- 
tages to be obtained by concentrating all engine 
repairs in one shop where specialised staff were 
continuously employed and the 
machine tools were available. With reference 
to the decline in service delays and failures 
attributable to engine defects, it should be 
pointed out that during the period reviewed 
(1941) the operating kilometrage was reduced 
during the last six months of the year, partly 
on account of the loss by fire of two units and 
partly for the express purpose of recuperating 
the arrears of repairs. That was necessary, as 
the railcars were piling up kilometrage faster 
than the repair organisations could handle them, 
with the result that the situation was going from 
bad to worse. That policy gave instant results. 

It should be explained that in the case men- 
tioned it was not the engine repair facilities 


which had determined the maximum monthly | gT° 


kilometrage that could be efficiently operated, 
but those at Victoria, where all the repairs to 
the railcars, other than engines, were handled. 
Those facilities were limited by reason of space 
and the time taken to complete the overhaul of 
all the details that comprised the complicated 
mechanism of'a mechanically-driven railcar. 
Added to that work was the necessity of incor- 
porating numerous modifications to reduce the 
fire risk, improve the general operating reli- 
ability, &c. Also due account had always been 
taken of minor repairs, such as were -often 
necessary as a result of some breakage or 
damage received in a collision with animals on 
the track, road vehicles, &c. 

Regarding the period between engine over- 
hauls, experience had shown that at around 


70,000 kiloms.,it was economical to shop the units 
for wheel turning and adjustment of axle-box 
guide clearances in order to maintain a high 
standard of good-riding qualities. When the 
quality of good riding could be maintained up 
to a figure higher than 70,000 kiloms., then 
engines would be sent for repair at that higher 
kilometrage. The standard aimed at was 
100,000 kiloms. 

It would be realised how essential was the 
need for close collaboration between the 
operating section and the repair sections. The 
steady improvement in the operating reliability 
was proof that that existed to a high degree. 

Crankshafts.—In the case of the two failures 
the majority opinion attributed the direct cause 
to the maladjustment of the torsional vibration 
dampers, which in one case was practically 
inoperative. That the manufacturers inclined 
to that theory was evidenced by their bearing 
half the cost of one replacement. 

Crankshaft Vibration Dampere.—That piece 
of equipment fulfilled an important function 
and it could not be too strongly stressed that 
it was essential that it be easily adjusted and 
that once set it maintained that adjustment 
over long dpe without attention. 

Big End Bearings.—He took exception to the 
unqualified statement that “the big end 
bearings...had given considerable trouble 
and are responsible for an enormous amount of 
consequential damage.” That statement, taken 
in conjunction with the illustration of “a 
twisted connecting-rod and decimated bearing ”’ 
would imply that such failures and conse- 
quential damage were of frequent occurrence. 
That was far from the truth. 

From careful examination of the records of 
all connecting-rod failures in service it was 
found that not one case could be attributed to a 
big end bearing failure as the primary cause of 
such damage. In the cases where the big end 
bearing had been involved as a secondary 
cause, the failure of that had been the direct 
result of failure of oil pressure consequent upon 
the fracture of an oil pipe, the blowing of an oil 
pipe joint, piston failure, &c. The particular 
case referred to was one in which the bearing 
was pounded to pieces as a direct result of 
excess clearance caused by the slacking back 
of the big end cap bolts which had been insuffi- 
ciently locked on one side. The consequent 
heavy damage to the engine was accentuated 
through the driver not reacting to the knocking 
from the engine in time to shut it down before 
the connecting-rod burst through the crankcase. 

Connecting-Rode.—Although two cases of 
direct connecting-rod failure were mentioned 
in the paper, he (the speaker) had knowledge of 
only one and that was the case of a fatigue 
crack. The other cases that had occurred were, 
as mentioned above, consequent upon the 
failure of some other detail of the engine. 

Fuel Injectors.—The original injector had 
given excellent results in service and the only 
real trouble experienced had been, as men- 
tioned, the breakage of springs. That difficulty 
was mainly because it was no longer possible 
to obtain springs from the manufacturer and 
those made locally were inferior. 

The mt standard lay-out of the injector 
piping was evolved by a member of the operating 

t’s staff as a cure for the too frequent 
fracture of pipes and in that connection it was 
gratifying to record that such breakages were 
now almost unknown. 

Mr. C. C. Ellis said the paper covered a-lot of 
und similar to their experience with diesel 
railcars on the Central Uruguay Railway. 

A few of the major troubles they had had to 
deal with, which indicated weakness of vital 
parts of the transmission, were as follows :— 

Cardan Shaft Failures.—There had been a 
few cases of the cardan shaft tube tearing away 
from the spider end, at a point starting from the 
lin. diameter welded blind holes. To improve 
the security of that point the lin. diameter 
holes had been increased to l}in. diameter and 
drilled slightly into the spider end to take a 
deeper section of welding, also some cardan 
shafts had been made from larger-diameter 
tubing. 

Motor Crankshaft Failures—Out of twenty- 
five motors, five crankshafts had developed 





cracks at the cone end supporting the fly-wheel, 
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the failure being attributed to vibration set up 
by the cardan shaft, and also difficulty in main- 
taining the fly-wheel tight on a cone seating 
that had apparently had insufficient seating 
area. To minimise the fault an additional 
(exterior) bearing was being fitted, having a 
sliding or spline connection between the fly- 
wheel and bearing, to isolate the engine crank- 
shaft from the stresses set up by the cardan 
shaft. It should be noted that constructional 
features of the cars prevented the employment of 
a four-armed support to the bearing, which was 
thus limited to three. 

Azle Breakages.—Those had not occurred until 
recently, when one axle of a trailing bogie had 
broken at a point where the centre parallel 
portion finished near the wheel seat, and a 
driving axle at a point inside the ball bearing 
which supported the axle transmission case. 
The former was a typical case, particularly with 
parallel axles-—free axles should never be 
parallel. In the latter case, being hollow, the 
matter was complicated, and might have 


been due to causes extraneous to the design. 

Disc Wheel Failures.—Those failures con- 
sisted of a crack developing through the wheel 
plate in a circular form about 17 cm. from the 
axle centre. The first failure occurred after 
running approximately 350,000 kiloms., since 
then six more wheels had had to be removed 
through cracks developing in a similar manner, 
and a number of others “‘ on suspicion.” 

With regard to motor and transmission failure 
records and diagrams, they did not always give 
@ true picture, as they only referred to the 
particular railcars in question. On a single- 
track railway a failure of the transmission or 
motor that prevented the car proceeding with- 
out auxiliary help might cause considerable 
dislocation of traffic and upset the service link 
in both directions. It was paramount that 
breakdowns of that nature should be eliminated 
as far as possible and, where necessary, by 
alteration in design of details. 

The authors replied in: detail to the dis- 





cussion. 








Wagon Lifting 
Locomotive 


N connection with the provision of a pro- 

gressive lay-out for repairing wagons at the 
L.M.S. wagon shops, Barassie, it was found 
necessary to provide a wagon lifting appliance 
which would eliminate the complication of 
overhead lifting equipment. An appliance for 
this purpose, as illustrated herewith, was 
installed by Mr. C. E. Fairburn, chief mech- 
anical and electrical engineer, L.M.S. Railway. 
It was designed in his headquarters office at 
Derby, manufactured in the carriage and wagon 
works at Derby, and installed at the point in 
the lay-out where the wagon is required to be 





Appliance and 
Wheel Drop 


accommodate the various types of wagon with 
which the appliance is called upon to deal, or 
the arms can be swung parallel with the rail 
track to give the requisite clearance on each 
side of the track. When the unit is operating, 
most of the noise usually associated with over- 
head lifting appliances is absent, while, as the 
control point on the lifting arm is close to the 
job, operation:is easy. Being screw operated 
and having solenoid braked motors, inching and 
very fine adjustment of the lift presents no 
difficulties. Swinging of the load, usual with 
cranes, is entirely eliminated and the steadiness 





WAGON LIFTING APPLIANCE 


lifted for changing the wheels. The cycle of 
operations, including the lifting and lowering of 
wagons after changing the wheels and axle- 
boxes, is completed in approximately seven 
minutes. 

The installation consists of four units working 
in pairs, lifting either or both ends of the wagon 
as desired, the movement being controlled by a 
push button attached to the lifting arm. The 
unit will handle wagons up to 10 tons weight 
at a lifting speed of 12ft. per minute. The 
lifting arms are capable of swivelling to fixed 





positions determined by a notched plate, to 


of the load during lifting, when lifted and while 
lowering, is such that no alignment of the wheels 
and boxes is necessary when re-wheeling stock. 
In addition, no extra headway is required, as in 
the case of overhead cranes, since the vertical 
columns are not as high as the vehicles to be 
lifted. Very little floor space is needed and the 
cost of manufacture is considerably less than 
that of overhead lighting equipment. 

The carriage to which the lifting arm is 
attached is supported by top and bottom rollers 
running on guides and the hoisting motion is 


nut. The double-thread screw on which the nut 
travels is driven by electric motor through 
vertical worm reduction unit, and the load from 
the screw is taken on a ball thrust bearing. Tho 
structure consists of two steel channels mounted 
on @ foot which extends underneath the floor, 
The motors are each 4 H.P., 1400 r.p.m., of the 
squirrel-cage, high-torque type, connected jn 
pairs, and no difficulty is experienced in keeping 
them synchronised, as any tendency for one 
motor to run faster is met by an increased load 
coming on that motor. A small solenoid brake 
is provided on the coupling between the motor 
and reduction gear, as the unit is not self. 
sustaining. The maximum vertical travel of 
each arm is controlled by two small limit 
switches. 

Apart from the gun-metal lifting nut and 
proprietary articles, such as motors, reduction 
gears, &c., the whole of the unit is fabricated of 
steelwork throughout, machining being kept to 
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ARRANGEMENT OF WAGON LIFTING UNIT 


@ minimum. The maximum vertical travel is 
3ft. Before being put into service the appliance 
was tested with a load of 20 tons weight. 

The wagon lifting appliance at Barassie was 
so satisfactory that it was decided to adapt the 
same basic principles to locomotive wheel drops. 
The wheel drop is installed in an engine inspec- 
tion pit. The table follows the contour of the 
pit and is of sufficient length to accommodate 
any type of wheel or bogie used on L.M.S. 
locomotives. The table is lifted or lowered by 
four universally mounted nuts on _ triple- 
threaded screws, which are driven, in pairs, 
through vertical worm reduction gears, each 
pair being interconnected and driven by one 
10 H.P. slip-ring motor. The load on the screws 
is taken by ball thrust bearings. The arrange- 
ment allows wheels to be lifted at any point on 
the table rails, but in order to accommodate 
any out-of-balance load between rail and rail, 





imparted by a screw and universally mounted 


rollers are provided to engage with fixed guides 
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in the side of the pit; by this means the 
synchronisation of the motors is also ensured. 
The auxiliary rail girders which make good 
the main track when the table is lowered are 
moved on slides by link motion from the table 
in the bottom 18in. of travel, and attached to 
the auxiliary girders are the chequer plates 
necessary for making good the floor between the 
track and the side of the pit when the table is 
in the lower position. When at rail level the 
table is automatically locked by four shoes 
which are operated by electro-mechanical 
“thrusters,” controlled by a push button on the 
main controller, and are disengaged when it is 





tion pit and traverse them underground direct 
into the machine shop. A tentative design has 
been prepared to cover this plan, in which the 
rail girders are made in the form of a carriage 
resting on rails fitted on the main table. A track 
is provided between the inspection pit and 
machine shop road, at a level corresponding with 
that of the table in the lowered position. In 
this design the wheels are lowerd from the 
locomotive, traversed to the machine shop, and 
lifted off the carriage by means of a crane or 
hoist block. The carriage is then returned and 
raised to make good the inspection pit road. 








The main features of the original design are 































































































light structural shapes for small-span trusses, 
purlins, and subsidiary frames. 

The Committee further points out that, apart 
entirely from the question of structural design, 
there are other aspects of the handling of contracts 
for steel building framework. Economy in time 
and money would be effected by the supply of 
full information with the placing of the con- 
tract; the avoidance of revisions (even of a 
minor nature) after the commencement of 
fabrication ; the early checking and return with 
comments of detail drawings, &c.; the provision 
of an adequate survey before the building is 
designed ; and the provision of a time schedule 
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necessary to lower the table. The table is not 
self-sustaining when the weight is being carried 
on the screws and solenoid brakes are provided 
on the motor couplings. The vertical travel of 
the table is controlled ultimately. by two limit 
switches, one operated by the table when it 
reaches a point 4in. above rail level, and the 
other fixed to the table and operated by the 
lifting nut running free in the downward 
direction. This latter limit controls the table 
when coming to rest either on the automatic 
stops at rail level or on the timber rest blocks 
at the bottom of the wheel drop pit. 

The sequence of operations is as follows :— 
(1) The locomotive is positioned over the drop 
pit with the appropriate wheels or bogies on the 
table; (2) the table is raised slightly to enable 
the springs on adjacent wheels to be packed in 
order to avoid excessive weight and to give the 
necessary clearance for operating the auxiliary 
rail girders ; (3) after drawing back the locking 
shoes which sustain the table at rail level, the 
table with the wheels and axle-boxes is lowered 
and as it nears the bottom of the pit auto- 
matically moves the auxiliary rail girders into 
the space left in the table ; (4) the locomotive 
is moved off the pit ; (5) the wheels are brought 
to the surface on the table and removed for 
repairs. The process is reversed when the wheels 
are replaced on the locomotives. 

At some depts, where the machine shop lay- 
out is suitable, in relation to the inspection pit 
in which the wheel drop is installed, it may be 


Limit Switch 


retained, with the exception that the necessity 
for auxiliary girders is obviated. The normal 
lifting capacity of both designs is 30 tons and 
the lifting speed is 5ft. per minute. 








Post-War Building Studies 





No. 7: Steet STRUCTURES 


Tus report, by a Committee convened bythe 
Institution of Civil Engineers, makes recom- 
mendations, comments, and suggestions on the 
intensity of loading on floors; the application 
of methods of design based on true stresses in 
beams and columns instead of approximate 
methods now in general use; the permissible 
stress intensities in steel members ; the character 
of casing of steel members, and the effect on 
strength and deadweight of the structure ; the 
standardisation of construction with a view to 
reducing the number of types of rolled steel 
sections in common use; the extended use of 
welding in view of the great development of 
welding in the war period ; the designs of cleats 
and connections ; pressures on concrete founda- 
tions and types of support which reduce steel 
in column bases to a minimum ; the elimination 
of customs in steel construction which may pro- 
vide unnecessarily liberal margins of strength 
and are not dictated by the requirements of 





advantageous to drop the wheels in the inspec- 





rational design ; and the use of cold strip rolled 











ARRANGEMENT OF LOCOMOTIVE 


WHEEL DROP 


covering the client, the professional advisers, 
and the contractors, so as to correlate all 
sections of the work from the date of letting the 
contract to its completion. It is recommended 
that a standard basic form of specification 
covering such matters as are referred to above 
be prepared. 





No. 8: REINFORCED CONCRETE STRUCTURES 


This report, by a Committee convened by the 
Institution of Structural Engineers, studies the 
preparation of a code of practice; loads on 
floors and roofs ; stresses in steel and concrete ; 
improvement in design and _ construction 
methods; loan periods; reinforced concrete 
foundations ; pre-stressed and vibrated con- 
crete; welding; and composite construction. 
It also includes appendices on a schedule of 
symbols recommended for use in reinforced 
concrete calculations and a schedule of symbols 
recommended for use in structural steelwork 
calculations. 

The Committee’s opinion is that the best and 
most direct way of achieving improvement in 
design and construction methcds is to insist that 
only properly qualified persons should be 
entrusted with the design of reinforced concrete. 
If this is done it feels that the 10 per cent. 
increase in working stresses in concrete which 
has been recommended can safely be advocated, 
though it would have hesitated to make such a 





recommendation unless it were coupled with the 
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present proviso with regard to the limiting of 
design to qualified persons, 

Apart from this the Committee feels that 
the designer should be allowed an open field for 
the exercise of his ingenuity, and, provided the 
code of practice recommended is adopted, this, 
in the opinion of the Committee, gives the engi- 
neer all the scope he requires. A further 
increase in working stresses could only, in the 
view of the Committee, be justified when mate- 
rials and a high uniform standard of workman- 
ship can be relied upon, 

With a view to ensuring a higher standard of 
workmanship the Committee recommends :— 

(a) That only experienced reinforced con- 
crete contractors should be employed on 
reinforced concrete work. 

(6) That operatives engaged in the mixing 
and laying of concrete, under the supervision 
of clerks of works, inspectors, &c., should be 
trained as craftsmen and be known as 
** concretors.”’ 

(c) That the work of steel fixing and bend- 
ing should be considered as a definite trade 
and be recognised as such by the trade unions. 

(dq) That suitable training should be given 
to operatives engaged on the erection of 
form work, which should also be considered 
as a special trade recognised by the trade 
un.ons, 

(e) That persons supervising reinforced 
concrete construction, such as clerks of works, 
inspectors, or resident engineers, should 
receive a suitable training and be certificated, 
as well as those in charge of reinforced con- 
crete construction on the site on the con- 
tractor’s behalf. 


In the past a great deal of time has been 
taken in supplying calculations to the local or 
other authorities and waiting until these have 
been checked by a person not always more com- 
petent or experienced than the engineer 
responsible for the design. It is felt that a 
great deal of time could be saved by requiring 
that, where work is designed by qualified 
chartered structural or civil engineers, there 
shall be no need to submit calculations, pro- 
vided the qualified designing engineer has 
furnished to the local or other authority a 
certificate that the work complies with the code 
of practice for reinforced concrete. 

Detailed recommendations on matters which 
would result in economy or saving of time would 
include the following :— 

(a) Hooks or other forms of anchorage at 
the ends of all rods should not be insisted 
upon where they are unnecessary. 

(b) Passage of all pipes, ducts, heating, 
ventilating, &c., should, wherever possible, 
be indicated on plans available before final 
reinforced concrete details are prepared and 
actual construction commenced, so that pro- 
vision for these could be made and wasteful 
cutting avoided. 

(c) The designing engineer should be con- 
sulted at the earliest stage of planning, so as 
to secure the utmost economy of construction, 

(d) Specifications should call for concretes 
of given strengths and impermeability, and 
the volumetric proportions shown in Tables 
TII and IV of the B.I.N.C. Code of Practice 
may be varied at the discretion of the engineer. 

(e) A standard arrangement of specifica- 
tion for reinforced concrete should be laid 
down. 

(f) Formwork or shuttering should be 
designed and not left to the foreman on the 
job. 

: (g) Permanent shuttering should receive 
careful consideration; for external work 
such materials as brick and reconstructed 
facing stone, and for interior work such 
materials as breeze blocks, insulation boards, 
&c., may deserve consideration. 

(h) A special report should be prepared 
giving guidance to contractors on reinforced 
concrete work carried out in cold weather. 

(j) Designers should give special considera- 
to the use of central mixing plants for con- 
crete and special methods of transporting 
concrete to the sites. 

(k) Recommendations should be drawn up 
for simple finishings to exposed concrete 
surfaces. 


(m) Much reinforced concrete has been 
damaged through inadequate cover of con- 
crete over the reinforcement, and it is recom- 
mended that for external work not otherwise 
protected the cover of concrete shall be 
increased by half an inch above the present 
requirements. 

(n) The Committee discussed at some 
length the standardisation of concrete 
sections and floor slabs, and came to the con- 
clusion that standardisation of sections is in 
general undesirable, but that multiplicity of 
sections in any one building should be 
avoided. 

The design of reinforced concrete foundations 
should be entrusted only to persons specially 
qualified in this class of work. Such design 
should be based on a careful investigation of the 
actual bearing capacity of the soil, which should 
be made in advance of the structural design, 
and this course would tend to economy as 
against the acceptance of rule of thumb methods 
and the adoption of arbitrary safe pressures on 
soil materials. It is felt that there has probably 
been more wasteful design in connection with 
foundations than with other portions of 
structures. It is recommended that before a 
foundation is designed the relative merits of 
many different types should be carefully 
examined, for example, piling, piers, rafts, &c. 
This examination requires a knowledge of soil 
mechanics and a study of the particular soil 
strata in question as well as the condition and 
configuration of adjacent buildings, &c., and 
can only be carried out by a person having this 
particular knowledge and experience. The 
Committee is satisfied that there are consider- 
able economies which can be achieved by more 
careful design of difficult foundations. 

In particular it is the view of the Committee 
that reinforced concrete foundations are 
generally more economical than (a) steel grillages 
encased in concrete, (b) brick footings with 
mass concrete under. 

Some foundations have been rendered expen- 
sive by the legal necessity of keeping the 
foundations within the boundaries of the site, 
whereby some type of cantilever foundation 
becomes necessary. In London there is legisla- 
tion providing for spreading foundations over 
a neighbour’s soil, subject to suitable notices, 
&c., and economy would be effected in founda- 
tion design if similar provision were made legal 
throughout the country. 








Charcoal Briquettes as 
Locomotive , Fuel* 


By Dr. H. GREENE and T. N. JEWITT, Agricultura] 
Research Institute, Anglo-Egyptian Sudan 


A. F. Josern and B, W. Whitfieldt described 
in 1921 the production of charcoal briquettes 
made from Sudan woods. They used as binder 

arabic or sorghum flour, both of which are 
available locally. Such briquettes are satis- 
factory for firing @ stationary boiler, but are 
quite unsuitable as locomotive fuel. For this 
use 20 to 25 per cent. volatile matter is needed ; 
furthermore, the briquettes have to withstand 
the severe conditions within the locomotive 
fire-box, where, if the briquettes are weakly 
bound, forced draught and shaking may cause 
loss of fuel and where high temperature may 
produce clinker. On the instructions of Dr. J. D, 
Tothill, Director of Agriculture and Forests, 
Sudan Government, work was resumed with 
the wartime object of finding a locally produced 
substitute for coal needed by the Sudan 
Railways. 

The previous workers had used a falling 
weight to compress their material. Lacking 
normal briquetting equipment, we devised a 
hand-operated drop stamp mounted on wooden 
baulks. This drop stamp produces briquettes 
Tin. by 6in. by 3in. at a rate exceeding 1 ton per 
working day, and enabled us to prepare the 





* Reprinted, from Nature, July 8th, 1944, by per- 
mission of the proprietors. 





1 a. A. W., and Whitfield, B. W., J., Soc, Chem, 
Ind., 15, 190 (1921), 
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rather large amounts needed for full-scals 
locomotive fuel trials. 

Pitch (Mexphalte D.H. 75/85) was incor. 
porated with the charcoal (1:9 parts) and jg 
considered essential. We had no means of 
steam heating the mix as in normal briquetting 
practice, and therefore added gum arabic ag 
primary binder. Ground charcoal] and pitch 
well mixed with water and gum solution, was 
stamped into briquettes by three impacts from 
a 75-lb, weight having 6ft. fall. The froshly 
made briquettes can be handled with caro and 
in this hot climate, harden on drying to with, 
stand crushing loads up to 2000 Ib. per square 
inch. Strongest briquettes are obtained from 
a mixture containing about 60 parts wator to 
100 parts dry matter. Strength also depends 
upon a number of other factors, notably gum 
content, number of impacts, method of grinding, 
&e. 

Charcoals available in the Central Sudan are 
made from three kinds of acacia: A. arabica 
Wild., ash content 3 to 5 per cent.; A. seyal 
Del., ash content 5 to 11 per cent.; A. m llifera 
Benth., ash content 6 to 15 per cent.; 4, 
arabica Wild., which forms riverside forests 
within the 400 mm. to 600 mm. rainfall belt, js 
of value as rough timber and also as fuel, 
A. seyal Del. is @ prominent member of the 
thorn grassland association found on moderately 
alkaline clay soils receiving summer rainfall of 
about 600mm. This acacia produces a market. 
able gum, but is otherwise useless, since when 
cut it is severely attacked by boring beetles 
(Sinoxylon spp., Bostrychidw). The shrub. 
like A. mellifera Benth. is of use only as a source 
of charcoal. It is found in almost pure stands 
on clay soils receiving about 500 mm. summer 
rainfall. The charcoal used in Trials 3 and 8 
(see below) was reputed to be mainly A. seyal 
Del., which is perhaps the most promising 
source. A consignment of A. mellifera Benth, 
charcoal was briquetted and burned in Trials 5, 
6, and 7, the failure of which was due to causes 
not associated with the variety of charcoal used, 
The charcoal used in Trials 9, 10, and 11 was a 
well-mixed consignment believed to consist for 
the most part of A. arabica Wild. Reliable 
comparison of these three charcoals as con- 
stituents of locomotive fuel is not yet available, 
since other factors enter into the trial data. As 
another possible source of supply, some 
cotton stalk charcoal was prepared, but owing 
to its high ash content (17 per cent.) and low 
density was considered unsuitable as_|loco- 
motive fuel. 

It is extremely difficult to reproduce on a 
small scale conditions inside the fire-box of a 
locomotive steaming with full load. For this 
reason the full-scale trial is the only valid test 
of a proposed coal substitute. Data obtained 
in such trials by inspectors of the Sudan Rail- 
ways are tabulated below. 

A locomotive with a 200-ton load steamed 
fairly well with charcoal-pitch briquettes made 
as described above, but it was seen that more 
voletile matter was needed. This was provided 
by dipping the air-dry briquettes in furnace fuel 
oil. The mechanical strength of the briquettes 
is somewhat reduced by dipping in oil, but their 
resistance to rain is notably enhanced. In this 
way considerable quantities were made con- 
forming fairly closely to the following per- 
centage composition; charcoal, 75; pitch, 8; 
oil, 8; gum, 4; water (lost at 105 deg. Cent.), 4. 
Of these constituents water is the most variable, 
since the charcoal absorbs 2 to 8 per cent. water 
at relative humidities of 20 to 80 per cent. Oil 
content decreases with time owing to slow 
volatilisation. 

Briquettes of this type were used in a number 

of full-scale fuel trials using “‘ Prairie ’’ type 
locomotives of 33-1 square feet grate area. The 
accompanying table gives details of successful 
runs which were made with service trains 
running to schedule at the moderate speeds 
customary in the Sudan. Normal steam pres- 
sures (170 lb. to 175 1b. per square inch) were 
maintained except in Trial 11. 
Representative figures for ‘‘ equivalent evapora- 
tion” of coals under conditions of these trials 
are :—Welsh or American coal, 9:4; South 
African, 8-7; Indian, 8-2. 

In all these trials the charcoal was ground in 
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edge runner mills. For material used in Trials 3 
and 8 the following is a specimen sieve analysis 


Less than — 8 16 30 60 100 200 I.M.M. 

Greater 

than... 8 16 30 60 100 200 ~— I,M.M. 
15 15 12 16 9 13 19 per cent. 


Coarser material (less than §in.) was used in 
Trials 9 and 11, while that used in Trial 10 was 
intermediate (less than }in.). The trial results 
fell off accordingly, Trial 9 being inferior to 
Trial 10, which is inferior to Trials 3 and 8. 
With these coarser materials it was observed 
that a larger proportion of fuel was carried away 





mechanically sound briquettes have been con- 
sistently produced by this simple means, 

The experiments described above were carried 
out in 1942 and concluded the first part of our 
inquiry. We have since been filling in the gaps 
with a long series of fairly obvious multi-factor 
experiments of which the results will be pub- 
lished later. In 1943 some 1000 tons of charcoal- 
pitch briquettes were produced, under the 
direction of Mr. J. Smith, Chief Conservator of 
Forests, in a first attempt to use the process on 
@ larger scale, but the briquettes disintegrated 
when used in main line locomotives and had to 








=—_ ! 
Running Av. steam Calorific 
Trial. Load, tons. | Run, kiloms. time, pressure, Fuel used, | Equivalent value, 
hr, min Ib, per sq. in. kilos. evaporation.| B.Th.U 
ae eae 753 313 7 #14 176 4,970 8-06 12,830 
Dies “cen Sees 539 313 6 64 170 4,920 7°33 12,140 
ins » “dePia. 088 760 266 6 02 175 6,037 6°17 13,690 
icy, aber -aat 733 313 7 #12 175 5,611 6-88 13,220 
ae 634 813 7 48 160 6,580 7°23 Mixed fuel 


























unburned and accumulated in the smoke-box. 
In Trial 11 we remedied this by burning the 
briquettes in 50/50 mixture with an American 
coal, but this and other similar trials were 
unsatisfactory, for, although no data are avail- 
able as to the performance of the American coal 
used in Trial 11, if the average figure of 9-4 for 
equivalent evaporation is taken, it indicates 
that the briquettes were burned inefficiently. 
The failure of such trials is due to troublesome 
clinker formation caused, it is thought,{ by 
admixture of the siliceous ash of the coal with 
the basic ash of the charcoal. A similar forma- 
tion of clinker occurs with charcoal-pitch 
briquettes to which 5 per cent. of siliceous fine 
soil has been added. 

Owing to the large demand for pitch for 
various war purposes, we tried to do without 
this constituent. The briquettes, however, 
disintegrated in use and gave poor results 
(equivalent evaporation 5-08 and 4-62 in Trials 
5and 7). These failures occurred although the 
briquettes, which had been given a higher pro- 
portion of oil, resembled the successful ones in 
calorific value (12,310 B.Th.U.) and ash content 
(about 10 per cent.). Considerable quantities 
of briquettes rejected owing to mechanical 
weakness, damage by rain, &c., were remade and 
satisfactorily disposed of in shunting engines or 
used to fire a, stationary boiler, for which purpose 
they roughly equalled coal. 

It became clear at an early stage of our work 
that the grinding of charcoal to a suitable 
powder was the most difficult part of the whole 
process. The product obtained from edge 
runner mills is satisfactory, but much difficulty 
was experienced with charcoal pulverised in 
beater type mills which continually produced 
weak or badly cracked briquettes. Internal 
strains are gradually released when charcoal is 
moistened, and we have some reason to think 
that this difference in behaviour depends in part 
on the fact that charcoal was moistened before 
being fed to edge runner mills, but was fed dry 
to beater type mills. Neither sieve analysis nor 
microscopical examination of the fine particles 
revealed any notable feature other than the 
rather less rounded shape of particles obtained 
from a beater type mill. 

One satisfactory full-scale trial was carried 
out using briquettes made from charcoal which 
was wetted and then crushed by an ordinary 
garden roller and stirred by rakes to prevent 
packing of the fragments into a resistant bed. 
In this trial the briquettes were burned in 50/50 
mixture with American coal, some steam pres- 
sure being lost owing to formation of clinker. 
(Trial 12: load, 777 tons; run, 313 kiloms.; 
running time, 9 h. 34 min.; average steam 
pressure, 150 1b. per square inch; fuel used, 
4938 kilos.; equivalent evaporation, 8-26.) 
Since edge runner mills were not available for 
production of briquettes on a larger scale, we 
have devised a type of bull-drawn roller in 
which twin rollers are set at an angle so as to 
combine the shearing and crushing action such 
as occurs in an edge runner mill. Strong, 





t Searle, A, B., ‘‘ Refractory Materials,” C. Griffin 
and Co., Ltd., 1917, 48. 


be burned in less severe conditions. With 
extemporised equipment, unskilled labour, and 
limited supervision it is difficult to turn out 
large amounts of a good and uniform product. 
Charcoal burning is now being increased, and a 
small briquetting factory, embodying normal 
industrial equipment, is in operation, In this 
a mixture of charcoal (85 parts) and Mexphalte 
DH 75/85 (15 parts) is steam heated and pressed 
between rollers, gum and oil being omitted. 
The product is strong and waterproof and does 
not disintegrate in the fire-box. Owing to 
formation of clinker, however, locomotive fuel 
trial results have been poor (equivalent evapora- 
tion 5-08, 4-95). This difficulty probably arose 
from use of dirty charcoal and therefore should 
soon be eliminated or reduced. 

Our thanks are due to the General Manager, 
Sudan Railways, for help in the well-equipped 
Atbara workshops and for the skilled and willing 
co-operation of his staff. We are also indebted 
to Dr. A. J. Henry, Government Analyst, for 
determinations of calorific value. 








American Engineering News 


Recent Mechanical Developments 


Among a variety of developments 
related to war work in American engineering 
works, and noted in a report of the Westing- 
house concern, is the turning out of twenty-six 
instead of fourteen sets per month of main 
gears for turbine-driven cargo ships. This was 
effected by eliminating the space between the 
two helices of the 9ft. main gear, so that the 
teeth on the two helices could be cut simul- 
taneously by the two heads of the hobbing 
machines, instead of as two separate series 
operations when the two gears were 30in. apart. 
Thus a 9ft. gear can be cut in six instead of 
seventeen days.—Another development is a 
turbine blade, which on special test ran for 1000 
hours without indication of weakening. The 
design was based on a method of making photo- 
graphic records of blade behaviour while in 
actual operation in a special test turbine. The 
new blade is only 1}in. wide, as against 2in. for 
the older form.—A mobile electrical power 
station of 5000 kW, designed for railway trans- 
portation, consists of eight cars. It operates on 
coal of inferior quality, requires little water, and 
can be set up to deliver power in about forty- 
eight hours. Two cars carry air-cooled con- 
densers, the turbo-generator car is followed by 
two cars for auxiliary equipment and water 
storage, two cars for boilers operating at 600 Ib, 
pressure, and one car with accommodations for 
the crew. Allied to this is a complete sub- 
station mounted on a railway flat car or plat- 
form wagon.—Tiny or bantam motors are 
required to serve gyroscopes which are used 
extensively in war work. One, weighing only 
10 lb., develops 22 H.P. and can bring its gyro 
fly-wheel to a speed of 12,000 revolutions in 
two-tenths of a second. Others bring their 5in. 








fly-wheels up to speed in a few seconds, and will 





coast for thirty-five minutes after power is 
shut off.—High-velocity motors also operate 
grinding and pelishing wheels having a peripheral 
speed of 5000ft. to 7000ft. per minute. Such a 
motor, with rotor only lin. diameter and 2in. 
long, runs at 60,000 r.p.m., and another for 
120,000 revolutions is being designed, 


Passenger-Freight Locomotives 


Among the new locomotives which 
American railways are managing to build or 
get built for handling the unprecedented war 
traffic, in spite of priorities and man power 
shortage, are many which are intended to haul 
either passenger or freight trains as required. 
Formerly, the two classes of service were dis- 
tinct, but now passenger trains are about as 
heavy as freight trains, and freight trains are 
taken at practically the same speed as passenger 
trains. The gradients and curves are the same 
for both classes of trains. Features are the use 
of large driving wheels on eight-coupled engines, 
welded boilers and fire-boxes, floating bushings 
in the main and coupling rods, and cast steel 
engine bed frames, having the cylinders, back 
cylinder heads and other parts cast integrally 
with the frame. Recent engines for such com- 
bination service with heavy loads on divisions 
having severe gradients include 4-8-4 loco- 
motives for the Northern Pacific Railroad, in 
the Rocky Mountains, and the Central of Georgia 
Railroad, in the Appalachian Range. 





Northern Central of 
Pacific. Georgia. 
Tractive force 67,200 Ib. as 63,200 Ib. 
Cylinders ase 26in. x 30in. ... 27in. X 30in. 
Driving wheels 6ft. lin. .. 6ft. lin. 
Leadi De eie-s as ae OM 
Trailing bogie ... ... 3ft. ..- 3f6, 2in. 
Weight on drivers -- 140 tons --- 130 tons 
Weight on leading bogie 45 tons ... 42 tons 
Weight on trailing bogie 61 tons ... 56 tons 
Weight ofengine... ... 246 tons .. 228 tons 
Weight of tender loade: = ae _ 
Wheel base, driving ... 19ft. 3in. -* 
Wheel base, engine 47ft. .. 46ft. 
Wheel base, engine and 
ne re .-. 84ft. 
Boiler pressure... 285 Ib. -» 250 lb. 
Boiler, diameter .., 7ft. 6in. --» Sft. 
Fire-box... ... ... ... 12$ft.x8}ft. ... 10}ft. x S}ft. 
Combustion chamber ... 6ft. .-. 5ft. 
Tubes, length ax con | --» 21ft. 6in. 
Grate area... ... ... 106 8q. ft. .. 91 sq. ft. 
Heating surface, fire-box 
endcomb.chamber... 5598q.ft. ... 435 sq. ft, 
Heating surface, tubes... 47478q. ft. ... 4270 sq. ft. 
Heating surface, total... 5306 sq.ft. ... 4705 sq. ft. 
Superheating surface ... 2200sq.ft. ... 2059 sq. ft. 
Tender ... ... ... ... Six - wheel ... Six - wheel 
bogies ... bogies 
Coal on tender 20 tons ..- 21 tons 
Water on tender ... 20,000 gals. ... 13,000 gals. 








THE Propuction or CoLuMBIUM METAL.—A new 
process, says The Iron Age, for the reduction of 
columbium oxide to pure columbium is announced 
by the Fansteel Metallurgical Corporation, of North 
Chicago. Columbium oxide of the desired purity 
is prepared from columbium residues and a part of 
this oxide is carburised by heating an intimate 
mixture with lampblack in an inert atmosphere. The 
resulting carbide is analysed for carbon and mixed 
with oxide in a ratio to give a mixture containing 
equal atomic proportions of oxygen and carbon. 
When this mixture of columbium carbide and oxide is 
heated in a vacuum, carbon monoxide is liberated 
and columbium metal remains. The metal is next 
converted to powder in a ball mill and is afterwards 
pressed into bar form. The bars are next heated in 
vacuum by their resistance to the passage of an 
electric current. This process sinters the metal and 
reduces the gas content. The bars are then worked 
under a heavy hammer to close and compact the 
pores and are again returned to the sintering furnace, 
after which the metal can be hammered, swaged, or 
rolled. Sheet can be spun or drawn into seamless 
tubing all at room temperature. Columbium is a 
platinum white, soft, ductile metal. Its density, 
8-4, is about one-half that of tantalum. Its linear 
coefficient of expansion is 7-2 10-* and the elec- 
trical resistance 17 microhms per c.c. at 68 deg. 
Fah. (20 deg. Cent.). The work function of colum- 
bium is the lowest of any of the pure refractory 
metals, being 3°96 volts. The melting point is 
probably above 3812 deg. Fah. (2100 deg. Cent.). 
Columbium has been found to be as suitable as gold 
alloys for fountain-pen nibs, because it has the 
strength and springiness required, welds readily to 
iridium alloy tips, and is not corroded by acid inks. 
Other potential applications are in certain electronic 
tubes and in some chemical equipment, where its 





lightness and toughness are advantageous, 
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The fact that goods made of raw materials in 
short supply owing to war conditions are adver- 
tised in this paper or described in its editorial 
columns should not be taken an an indication 
that they are necessarily available for export. 
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MOTOR-CAR RATING 


THE present method of rating motor-cars 
by their horsepower, so that they can be 
appropriately taxed, having remained un- 
changed for close on a third of a century, it is 
not surprising that it should now come up for 
review. Some of our manufacturers object 


°*/ facts of to-day were impartially examined. 


by ving) means of expressing it quantitatively which 


it a hindrance to export trade, since the 
approved Treasury formula for the computa- 
tion of horsepower encourages the production 
in this country of smaller, and faster, engines 
than are popular in the Dominions or the 
U.S.A. It is suggested, on the one hand, that 
the engine power, instead of being based 
solely on piston diameter, as at present, 
should take account of the engine stroke, 
even to the extent of replacing the area 
formula by one relating to cylinder volume. 
Some would prefer to use the weight of the 
vehicle in preference to any cylinder dimen- 
sions; though it is realised that any such 
rules cannot be more than rough approxi- 
mations, since all alike ignore such important 
factors as compression-ratio and mixture 
strength. The best one can do is to find a 
formula which will be fair as between car 
and car, whether costly or otherwise, whether 
racing or general purpose. 

Accepting this as the right goal, is it better 
to rate the power to piston area or to cylinder 
volume, to take this alternative for illus- 
tration ? The former is equivalent to assum- 
ing that under normal touring conditions all 
engines run at the same piston speed, and the 
latter that they will all have the same rate of 
crankshaft rotation. Which of these is closer 
to the truth is less a matter of opinion than 
of fact, and it would be interesting to know 
what conclusion would be arrived at if the 


Such an examination was made for the 
Treasury a generation ago by the Hopkinson 
Committee on the Horsepower Rating of 
Motor-Cars. It was found—after hearing 
much expert testimony—that whilst, strictly 
speaking, any rating formula should take 
account of piston stroke as well as piston 
diameter, the influence of stroke was not 
great enough to justify the complication 
which its introduction must involve, and that 
it would, indeed, be impossible to find any 


would command general acceptance. Even 
those witnesses who favoured the inclusion 
of the stroke in the rating formula rarely 
suggested that it was nearly as important as 
the piston diameter ; indeed, there was little 
support for the view that the power was really 
proportional to cylinder volume—most 
thought that what was wanted was something 
wi between the two. For Treasury purposes, 
however, such a complication in the method 
of rating was very undesirable. All these 
difficulties would be circumvented if one 
could take the power as proportional to 
vehicle weight and so place the tax on a ton- 
nage basis. But that would only be really 
legitimate if the speed of travel on the road 
were the same for all cars, which is notoriously 
not the case. Such a system of rating would 
favour the high-powered racing car at the 


indeed tax the poor man at a higher rate than 


having to bear most of the burden of taxation, 
though not “ luxury ” vehicles in the least. 
Although a review of the present system 
of rating for taxation is desirable, it is by no 
means certain that the conclusion reached 
would not be in favour of leaving things as 
they are. Whether the current formula js 
precise or not, it may well be that it does 
rough justice between the various classes of 
car owner. It is true that some critics have 
derided the Treasury formula, perhaps forget. 
ting that it was originally suggested by the 
Royal Automobile Club, not Whitehall, 
because any car engine could give vastly 
more power than the formula would indicate. 
But if such critics turn to the Hopkinson 
report they will see it expressly stated that 
the formula did not aim at the computation 
of the maximum power of the engine, but 
merely “ the average power which the engine 
in a car could develop in regular use on the 
roads, if there were no restrictions on speed 
other than those imposed by the car itself” ; 
and in a sample case the power so defined was 
almost exactly that derivable from the rating 
formula. If since those days speeds have 
risen, so also has the efficiency ot the mech- 
anism and the resulting call on extra power 
may be but slight. If it has risen slightly, 
logically, no doubt, the rating should be 
raised and with it the taxation ; but only the 
most rigid altruist would press for that, even 
with the thought that what was lost in this 
country might be gained in export trade 
outside it. Conditions in the older and the 
newer countries are so different, however, 
that it must always prove difficult to design 
truly common-purpose vehicles, whatever 
the system of rating for taxation may be. 


Engineers and the Standard of Life 


Few desiderata are more commonly 
acclaimed by social reformers than “ raising 
the standard of life.” It is stressed by 
politicians of all shades of opinion, accepted 
by economists as one of the essentials of a 
prosperous country, proclaimed by moralists 
as indispensable to a better world, and 
insisted upon by labour as its right. Yet no 
one has attempted to define it. It is left as a 
vague aspiration to which each may sub- 
scribe according to the object or objects 
which he hopes to attain by its realisation. 

One thing only is quite clear—that the 
standard of life which might be formulated 
by a moralist enters in very small part into 
the conceptions of its present advocates. 
The moral standard concerns itself principally 
with spiritual values, whereas it is clear that 
the standard with which economists are con- 
cerning themselves is a very material one. 
It is in that respect that it must impinge upon 
the work and lives of engineers and scientists, 


expense of the cheap family car, and would|for in satisfying the material needs of the 


community they are expected to do more 


the rich—which in the incidence of what in|than they have ever done, and to be respon- 


many cases is a “ luxury tax ’’ would indeed be 
absurd. A better system than this would be 
the frequently urged transference of the tax 
burden from the car itself to the fuel it uses. 
Even this seemingly simple alternative for 
treating all cars alike has its defects. The 
fuel so used is the source of power, not only 


well, and it would soon be found that the 


sible for the gainful employment of many 
thousand more people than before the war. 
If others are vague, not quite frank, about 
the meaning of a higher standard of life, it 
is as well that engineers at least should not 
deceive themselves. 
that it implies, and more teaching apart, it 
for private cars, but for lorries and buses as|is quite clear that by a higher standard of life 
is meant the possession of more worldly 
latter classes of vehicle with their heavy|goods. The context in the speeches of 


Better health, with all 








to the present system because they consider 


loads and large fuel consumptions were 


politicians and economists makes this plain. 





—a = 


RBaao&ewrwe ef | ae Fe 


ys 8S 


rp et leet eee oe AC OO 


so. is jes ee Go ek cae 6 oe 





Ava. 1l, 1944 


THE ENGINEER 


107 








— 


Unless consumption can be increased, em- 

Joyment cannot be maintained. Therefore 
people must be encouraged to buy more and 
they must be given higher wages in order that 
they may be in a position to do so. In other 
words, they must live up to a standard of 
consumption which will keep them employed. 
The bad citizens of the future will be the 
Thoreaus, the simple lifers, who refuse to 
consume eagerly the productions of the 
factory and seek a higher standard of life in 
intellectual rather than material possessions. 
Indeed, whole nations which for untold 
generations have been content, through the 
bounty of Providence, to live simply, must 
be brought to see the error of their ways. 
They must be persuaded or compelled to 
purchase the products of industrial nations 
and to demand for their labours ever higher 
wages so that they may not be able to sell 
cheap goods in countries which have high 
wages and a high standard of life. The East 
must be westernised in order that the West 
may live. And as Eastern lands become 
industrialised they must be encouraged to 
depart from the relatively simple lives which 
have contented them and to seek a standard 
that by raising the costs of living will prevent 
them from underselling the West. 

It is, perhaps, fortunate that engineers are 
not called upon to examine the ethics of a 
policy which has been accepted by the whole 
industrial world. But it may occur to some 
of them that politicians are making rash 
promises and economists seeing visions that 
may never be realised ; yet if it is the public 
will that an expansionist policy shall be 
pursued, they will do their best to foster it, 
so long as they are not asked—there is a real 
danger that they will be asked—to do things 
—like the reopening of redundant shipyards 
and works that are patently uneconomical. 
They will say that business must always be 
business and that it cannot be conducted 
with the initial object of giving a higher 
standard of life to certain sections of the 
community. That must be a consequence, 
not the primary purpose, of industry. 








Obituary 





ROMAN EMIL STRUB 


By the death of Roman Emil Strub, which 
took place in St. George’s Hospital on 
Friday, August 4th, the British marine oil 
engine industry has lost an outstanding 
designer, evidences of whose work are to be 
found on many oil engines. For some months 
past Mr. Strub had suffered from ill-health, 
and it was only with difficulty that he was 
able to go to Newcastle-on-Tyne early in the 
year in order to read before the North-East 
Coast Institution of Engineers and Ship- 


builders his paper on “The Influence of | 


Production Requirements on the Design of 
Reciprocating Machinery,” a subject on 
which he was particularly well qualified to 
speak. 

R. E. Strub came of Swiss parentage and 
was born in Switzerland. In 1906 he came to 
England and served a year’s apprenticeship 
with Kendall and Gent, Ltd., of Manchester, 
on machine tools. He then returned to 
Ziirich and entered the Technical High 
School, after which he continued his educa- 
tion at the University of Karlsruhe. During 
the summer intervals he gained experience in 
the shops of the Giesserei Bern and the firm 


of Ryfill, Ltd., at Staefa, in Switzerland. 
From 1911 until 1914 he continued his studies 
at the Charlottenburg Technical High School 
where in the last year he took a post as 
assistant lecturer. He gained his Diploma 
Ingénieur Degree in 1914. The following 
year he accepted a position with the Deutz 
Motoren Company, of Cologne, where he was 
engaged in the design of petrol and com- 
pression-ignition engines, and on _ other 
classes of mechanical engineering work. In 
1919 he returned to Switzerland to take up 
the position of research engineer to the 
Sweizerische Locomotiv und Maschinen - 
fabrik at Winterthur, a position he con- 
tinued to fill until 1926. In that year he 
came to England as oil engine designer to 
W. H. Allen and Sons, Ltd., at Bedford, 
where for fourteen years he worked on the 
design and improvement of the Allen oil 
engine. He was responsible for interesting 
developments in- structural design involving 
the use of cast iron and fabricated steel con- 
structions. He also worked with success on 
problems connected with vibration and its 
elimination and the enclosing of engines in 
order to reduce noise. His knowledge of 
welding and production requirements was 
also applied to the design of electrical 
machinery and plant. In 1940 he left Bedford 
and accepted a position in Scotland under 
Mr. D. Bruce as designer at the works of 
British Auxiliaries, Ltd., at Govan, Glasgow. 
About a year ago he came to London to take 
up the post of consulting engineer to R. and H. 
Green and Silley, Weir and Co., Ltd., in 
London. 

His wide knowledge of engineering 
problems, particularly with regard to con- 
struction, is shown in the paper he gave 
before the North-East Coast Institution of 
Engineers and Shipbuilders early this year, 
which was reprinted in THE ENGINEER of 
January 28th and February 4th. 

Mr. Strub was a member of the Institution 
of Mechanical Engineers, the Institution of 
Naval Architects, and the Institute of 
Marine Engineers. 








Letters to the Editor 





(We do not hold ourselves responsible for the opinions of 
our correspondents) 





CONDENSING LOCOMOTIVES 


Srr,—With reference to the recent series of 
articles in your valued publication on “‘ Con- 
densing Locomotives,” and with particular 
reference to the description in your issue of 
July 28th, item (14), ‘“‘ Ramsay Turbo-Electro 
Locomotives,” it is stated that both Ramsay 
locomotives had reaction turbines applied to 
them. This is erroneous; the second Ramsay 
locomotive was fitted with an Oerlikon pure 
impulse turbine with large clearances, particu- 
larly suitable for locomotive work. The main 
three-phase, as also the auxiliary turbo- 
generator, the driving motors, and other elec- 
trical equipment, were supplied by the Ateliers 
de Construction Oerlikon, in accordance with 
an order placed with Oerlikon on July 12th, 
1919. The vacuum attained by the Ramsay 
condenser never reached the guaranteed figures 
owing, it was thought, to shortcomings in its 
design, and this was the cause of the non- 
realisation of the hopes which the Ramsay 
Condensing Locomotive Company entertained 
in connection with their locomotive. The 
R.C.L. Company was wholly and solely respon- 
sible for the design of the condenser used, and 
had it fulfilled its functions and secured at full 
load a vacuum of 27-5in. of mercury with the 





barometer at 30in., instead of only about 23}in., 


the steam consumption per brake horsepower 
measured would probably have been less than 
that of any other locomotive on rails at the time. 
OERLIKON, LTD., 
General Manager and Chief Engineer, 
G. WoTHRICH. 
London, August 2nd. 





Smr,—The claim of Messrs. Lomonossoff in 
their paper was clear to me ; fuel saving of 35 
per cent. by a condensing turbo-locomotive as 
compared with a non-condensing locomotive. 
In the chapter on “ Theoretical Foundations ”’ 
the authors made: a statement that theoretical 
fuel saving of 50 per cent. by condensing can be 
achieved, and, further, they stated that the 
absorbing efficiency for non-condensing and 
condensing locomotives is 0-98 and 0-75. 
Expressing these statements mathematically, 
anybody can satisfy himself that they imply quite 
unmistakably that the product boiler effi- 
ciency and prime mover efficiency ratio for the 
non-condensing locomotive is equal within a 
fraction of 1 per cent. to similar product for the 
condensing turbo-locomotive. A statement has 
been made in the paper in regard to boiler effi- 
ciency, but that does not affect in any way the 
mathematical deduction from the authors’ 
figures for fuel savings. I think it is clear, then, 
that I did not misunderstand the paper. 

Theauthors differ from me bystill maintaining 
that a condensing turbo-locomotive can achieve 
35 per cent. fuel saving and base this on their 
theoretical consideration and on the results of 
the Maffei turbo-locomotive. Their theo- 
retical consideration as given in the paper was 
to the effect that theoretical fuel saving of 50 
per cent. can be achieved by condensing; I 
corrected this figure to 33-3 per cent., and the 
authors now agree with my correction ; hence 
they agree with me that their “ theoretical con- 
siderations’ in this all-important respect is 
unfounded. To show that with a theoretical 
saving of 33-3 per cent. and with 0-98 resp. 
0-75 absorbing efficiencies a practicable saving 
of 35 per cent. is possible, the product of boiler 
efficiency and prime mover efficiency for non- 
condensing reciprocating and condensing turbo- 
locomotive would be in the ratio of 0-745. 

As regards the Maffei locomotive, it might 
have achieved a fuel saving of 25 per cent., 
which is clearly not 35 per cent. But the 
authors do not mention the fact that it worked 
with higher steam pressure and had more effi- 


‘|cient feed heating arrangement than the non- 


condensing reciprocating locomotive with which 
it was compared. Obviously that locomotive 
did not achieve 25 per cent. fuel saving by con- 
densation and turbine only, as the authors 
imply. 

The authors’ statements that the Rankine 
cycle is not really applicable to reciprocating 
locomotives, that Professor Lomonossoff proved 
that thirty years ago, and that I made a “ basic 
mistake ” in applying it to reciprocating engines 
and thereby reached a conclusion contradicted 
by practice, cannot be taken seriously. Rankine 
made it clear that his cycle applies only to his 
‘ideal’ well-defined engine; as neither the 
reciprocating engine nor the turbine is his 
“ideal”? engine, obviously his cycle does not 
apply to them. But it is an old and perfectly 
sound custom in this country to use Rankine’s 
cycle as a standard with which the performance 
of a real engine or turbine is compared and that 
is what I did quite correctly. Even the Germans 
have forgotten their Zeuner and they talk with 
the rest of the world about heat drop, which, 
after all, is practically equivalent to the work of 
the true Rankine cycle. Messrs. Lomonossoff 
seem to think that the turbine is practically 
Rankine’s “‘ ideal ”’ engine, as is clear from their 
assumption of 0-98 efficiency ratio; that is 
obviously, in Captain Lomonossoff’s words, “‘ a 





basic mistake.”’ 
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Messrs. Lomonossofis’ recent articles on 
“Condensing Locomotives ” in your esteemed 
journal interested me, as the authors accepted 
my correction of their original faulty formula 
for the boiler efficiency ; otherwise they do not 
affect and still less invalidate my contention 
that with my economic steam pressure a con- 
densing turbo-locomotive cannot save 35 per 
cent. of fuel when compared with a non-con- 
densing (reciprocating or turbine) locomotive of 
equivalent design, with the same steam con- 
ditions at inlet and in the same kind of service, 

The authors support their claim of 35 per 
cent. fuel saving by assumptions contradicted 
by all knowledge and experience of the steam 
turbine ; the practical example of Maffei loco- 
motive is inadmissible, as even the substantially 
smaller saving was achieved by other factors 
apart from condensation and turbine ; I may add 
that that locomotive failed to oust the ordinary 
locomotive, as did its sucessor built for a steam 
pressure of about 3200 lb: per square inch. 

I challenged the claim of Messrs. Lomonossoff 
in the interest of engineering science and also 
with the desire to prevent some engineers less 
experienced in practical application of thermo- 
dynamics being misled. I trust, Sir, that there 
will be no need for me to deal with any state- 
ments Messrs. Lomonossoff may yet make on 
this subject; after all, their statements are 
obviously mutually contradictory, and so 
demonstrate clearly their unreliability. The 
fundamentals of the problem can be easily 
found in reliable text-books. 

B. PocHOBRADSKY. 


Erith, August 4th. 





THE SEMMERING LOCOMOTIVE TRIALS 


Sm,—Mr. Haut’s interesting letter supplies 
just the details required, to supplement my 
article, which I was unable to obtain. Would 
he please give the source of his information ? 
For the date, 1852, I relied on Colburn ; I have 
forgotten where the amount of the prize came 
from, but accept Mr. Haut’s corrections in both 
eases. C. F. DeEnDY MARSHALL. 

Guildford, August 5th. 








Wave and Range Action at 
Cape Town Docks 


To stop the ‘‘ wave and range ”’ actions which 
take place periodically and do thousands of 
pounds worth of damage to ships in Cape Town’s 
new harbour (the Duncan Dock) may cost 
millions of pounds. This is the opinion of Mr, 
George Stewart, Senior Lecturer in Civil Engi- 
neering at the University of Cape Town, Pre- 
sident of the South African Society of Civil 
Engineers and an authority. on harbour con- 
struction. The General Manager of Railways, 
Mr. C. M. Hoffe, has stated that one ship was 
damaged to the extent of £13,000. Legal 
advisers have held that the Administration is 
responsible. Mr. Hoffe also said that the trouble 
was “very serious”? and the Administration 
was doing its utmost to find a remedy. 

In his Presidential Address to the first session 
this year of the Society of Civil Engineers, 
Mr. Stewart advocated the construction of a 
13,000ft. breakwater from Milnerton Beach— 
across on the other side of Table Bay—as the 
most effective means of countering the “ range 
action.”” He recently demonstrated on a large 
model at the University how the trouble might 
be overcome. The model is in a tank about 
15ft. by 10ft. It is a replica of the harbour on a 

‘scale of 100ft. to lin. horizontally, and 10ft. 
to lin. perpendicularly. It was built by Mr. 
Stewart and his assistants in the Department of 
Civil Engineering at the University two years 
ago for the special purpose of trying to solve the 
problem which is now causing the authorities 
such concern. Wave and range actions are 
artificially created by electrical apparatus. The 
Administration is now constructing its own 





model on a larger scale, and a research engineer 
has been specially appointed to carry on the 
investigation. Mr. Stewart said the scheme he 
proposed would not completely eliminate the 
trouble, but it would be more effective than 
any other scheme that was practical. ‘It 
will,” he said, “‘ provide an enormous enclosed 
anchorage which will shelter any fleet in the 
world. It will also stop the erosion due to wave 
action that annually caused thousands of 
pounds worth of damage to Woodstock Beach 
and the coast road. It may cost a million 
pounds or two, but it may be worth it in the 
long run.” 

An alternative would be to close the entrance 
to the Duncan Basin and cut a passage through 
the South Arm that divides the Duncan and 
Victoria basins. But in view of recent develop- 
ment on the South Arm, the lack of manoeuvring 
space for large ships in the Victoria Basin and 
the amount of shipping that would have to use 
the single entrance, this scheme is hardly prac- 
tical. To construct locks at each of the two 
entrances to counteract the rise and fall of tide 
is also hardly practicable, because the sea action 
at the entrances is too severe. Mr. Stewart, in 
an address to the Society of Civil Engineers, has 
said that ‘“‘ range ’’ trouble is no new thing at 
Table Bay Harbour. It has been a constant 
source of anxiety since the harbour was 
more than sixty years ago. He himself, he 
said, had many times drawn public attention to 
it in past years. He strongly criticised the 
Administration for not investigating the whole 
question thoroughly before spending millions 
of pounds on the harbour. 

The whole question is being investigated to 
see how range action can be stopped, but the 
trouble has always faced Union harbour engi- 
neers, and is now @ major problem, as, indeed, 
it was as far back as 1880 at Table Bay, and 
also at other South African ports. Unfor- 
tunately, although a ‘‘ major problem,” and 
recognised as such by those interested, facing it 
has been more or less shunned until now, when 
the damage done to ships has become so serious 
as to compel urgent attention. This is clear 
from an examination of the Estimates of 
expenditure on capital and betterment works 
just tabled in the House of Assembly by the 
Union Minister of Transport, In these Esti- 
mates it states: “For the investigation into 
the ‘ range’ action which is causing damage to 
ships in Table Bay Harbour £6000 was voted 
by Parliament some time ago, and an addi- 
tional £2312 was subsequently required.” Up 
to the end of last month £6312 of this total had 
been spent, and an additional £1000 is to be 
spent. 

So seriously does the 8.A. Railway and Har- 
bours Administration regard this ‘‘range”’ action 
and the damage it causes to ships berthing at 
the Cape Town docks, that it has now built a 
special harbour research station at the docks 
where @ whole-time qualified engineer and 
staff are engaged in trying to solve the problem. 
Work has been going on for two years on the 
collection of data and the construction of a big 
model by means of which wave conditions 
obtaining anywhere in Table Bay can be 
exactly reproduced in miniature. It may be 
necessary to spend many thousands of pounds 
in addition to the amounts already voted, and 
orders have been given to make expense & 
secondary consideration. The research station 
house is a new building, now being completed 
near the Harbour Advisory Engineer’s office, 
and is to be a permanent institution, where all 
kinds of problems concerning the design of this 
and other Union harbours can be scientifically 
examined in miniature. 

A concrete tank about 45ft. long and 35ft. 
across, with a depth of about 18in., covers 
almost the whole floor of aroom. It contains a 
model of Table Bay, covering the shore line 
from Mouille Point to Blaauwberg Strand. A 
corner of Robben Island is also shown, The 
sea bed, which is in actuality perhaps 40 square 
miles in area, is reproduced in its exact contour, 
The sea bed as far as the breakwater, the 
beaches, the portion of Robben Island, and the 
old harbour walls, is of concrete. The sea bed 
in the vicinity, of the harbour, however, is of 
sand, and the new harbour walls are of wood and 
movable. 


ee 


By removing a couple of these wooden quay 
walls, the old contour of the bay, before the 
reclamation of the foreshore, complete with the 
old fishing harbour and the Adderley Street 
pier, can be restored, so that it is possible to seg 
how recent changes have affected the action of 
the “range.” In the entrance channels to the 
bay between Gréen Point and Robben Island 
and between Robben Island and Blaauwherg 
mechanical wave-makers, operated electrically. 
have been placed. They are both adjustable, 
and can reproduce wave conditions exactly, 
In the Bay automatic recording stations have 
been rigged up, which make an accurate record 
of the movement of the sea. The model jg 
similarly equipped with automatic records, 
The graphs made at the record stations in 
Table Bay are used as the basis for making wayeg 
in the model. 








; Sixty Years Ago 





THE GERMAN Navy 


In a note in our issue of August 15th, 1884, 
we reported that the Emperor of Germany had 
authorised the formation at Kiel of a torpedo- 
boat flotilla for the purpose of testing the 
qualities of a number of such craft constructed 
for competitive trial by certain English and 
Continental builders. The flotilla would be 
under the command of Captain Tirpitz, assisted 
by the officers of the torpedo school-ship 
‘* Bliicher.”’ It would consist of fourteen boats, 
namely, six built by the Vulcan Company, of 
Stettin, six by Schichau, of Elbing, and two by 
Thornycrofts, of Chiswick. A few unofficial 
trials, we said, had already taken place, but it 
was premature to arrive at any conclusion as to 
the relative merits of the different designs. The 
high-class workmanship exhibited by Messrs, 
Thornycroft’s boats was much admired, but 
one of them, the smaller, was reported to be 
unseaworthy and unfit for the service for which 
she was intended. A large torpedo boat of 
75 tons, one of those built by Schichau, had met 
with a mishap and had been taken back to 
Elbing for repairs. Two other boats were 
expected to arrive at an early date at Kiel, one 
built by the Weser Company at Bremen and 
the other by Yarrows, of London. The arrival 
of a seagoing torpedo boat of the largest size, 
to be supplied by Yarrows, was being looked 
forward to with particular interest, because it 
was expected that it would be regarded as the 
standard by which the qualities of the other 
boats would be gauged. 








A Clyde Development 
Committee 


Ir is announced that Lord Leathers, the 
Minister of War Transport, after consultation 
with Mr. Thomas Johnston, the Secretary of 
State for Scotland, has decided to appoint a 
River Clyde Inquiry Committee. The Com- 
mittee, which will meet under the chairmanship 
of Lord Cooper, the Lord Justice-Clerk, who, it 
will be recalled, was Chairman of the 1941 Com. 
mittee on the Hydro-Electric Development of 
Scotland, has the following terms of reference : 
—‘‘To inquire into the present arrangements 
for the provision and administration of naviga- 
tional facilities and of docks and harbours of 
the River and Firth of Clyde and the lochs 
leading from them, and to report what modifica- 
tions, if any, in those arrangements are desirable 
for the promotion of the trade of the estuary 
and the public interests.” In addition to Lord 
Cooper, the other members of the Committee 
will be Mr, Robert Letch, Assistant General 
Manager of the Port of London Authority, 
Ministry of War Transport Regional Port 
Director of the North-Western Area, and 
formerly Regional Port Director for Scotland ; 
and Mr. Robert Taylor, director of the Scottish 
Wholesale Co-operative Society, who was 
formerly General Secretary of the Scottish 
Horse and Motormen’s Association, and in 1939 
he was President of the Scottish Trades Union 





Council. 
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The Brisch System of Decimal 


Classification in Production 
By ROLT HAMMOND, A.C.G.I., Assoc. M. Inst. C.E 


ie the organisation of any works, the 
important problem of the best method of 
codifying and classifying the various pro- 
cesses must be studied carefully, in order to 
arrive at a solution which will have the twin 
virtues of simplicity and speed in action. 

Librarians and others interested in arrang- 
ing and cataloguing books are familiar with 
the Universal Decimal Classification system 
devised by the Association of Special Libraries 
and Information Bureaux, which has been 
successfully employed throughout the world 
for classifying all knowledge on an inter- 
national basis. It is being employed to an 
increasing extent, but suffers from the dis- 
advantage that a considerable amount of 
skill is required for its mastery, and the 
librarian has to be specially trained in the 
method. 

The author recently had the good fortune 
to meet Mr. E. G. Brisch, Dipl.Ing., a Polish 
engineer now in British Government service, 
who has devised a decimal classification 
system which he has applied successfully in 
France and other Continental countries. He 
claims that the introduction of his method has 
effected considerable economies in the time 
and staff required for works management, in 
addition to simplifying such important 
matters as costing and standardisation. 

In devising any system of classification it 
is obvious that the nomenclature should be 
clear and unambiguous, that coding and de- 
coding should be carried through with ease 
and speed, and that the system is applicable 
to internal standardisation. Furthermore, 
it must be based on the registration of the 
main characteristic of each separate item 
classified, thereby reducing and in many 
cases eliminating the chances of error; 
economy of time and effort must also be 
achieved by the provision of a system which 
is easy to operate. 

The Brisch system is based on the principle 
that all items to be classified are subdivided 
on a decimal basis into ten main classes, 
namely, 0000, 1000, 2000, . . . 9000, each of 
these ten main classes being then subdivided 
into nine sub-classes, 0100, 0200, . . . 9900, 
and each of these sub-classes into nine groups, 
0110, 0120, . . . 9990, and each group into 
nine serials, ‘0111, 0112, . . 9999. Four 
figures are always used in order to standardise 
the aspect of coding. It is thought that the 
mixture of letters and figures is unsatis- 
factory, and cannot easily be employed on 
calculating machines. 

The following is an example of the coding 
which might be employed in a general engi- 
neering works or, in fact, in any works pro- 
ducing a wide range of products :— 


Raw materials—a class—are coded 1000 
Non-ferrous metals—a sub-class ... 1300 
Brass—e group—is coded _.., 1320 
Brass bars—a serial—are coded 1323 


Each serial contains 999 items, so that any 
particular item is represented by seven 
figures, thus :—Brass lon round, middle 
hard, 0-55in. diameter, 1323-227. 

The total number of items belonging to 
a system by the above method amounts to 
7,272,710. This number, of course, can be 
either increased or reduced as desired by 
changing the number of divisions; for 
example, a small system would not require 
any sub-classes, being composed of classes, 
groups, and serials, and the number of items 





in each serial would be 99 instead of 999. 
The items belonging to a serial may be 
divided into several sectors in order to render 
the classification more concise. For instance, 
the serial 1323 might be divided into ten 
sectors, viz., 001-100, 101-200, . . . 901-999, 
each sector representing a different quality 
of brass; similar diameters of the different 
qualities will be found under the same last 
two figures. The diameter of 0-55in. would 
be coded as 027, 127, 227, . . . 927, in accord- 
ance with the different qualities of brass 
which they represent. This method of 
coding has proved to be very helpful in 
evolving a scheme of standardisation based 
on sectional dimensions as well as quality. 

The foundation of the Brisch system of 
classification and coding is based on the 
following questionnaire, which will, of course, 
depend on the particular works or factory 
being studied :— 


How is ra — 


carried out ?. 0000 Theory, organisation 
staff and finance 
Of what are the final > 
ducts made ? ean 1000 Raw materials 
2000 Raw products 


What are the final products ? 3000 Components 
4000 Sub-assemblies and 
assemblies 
What are the means of a 
duction ? = .- 5000 Tools and _ imple- 
ments 
6000 Production plant 


Where is the production 
site and what are its ac- 


cessories ? 7000 Grounds, buildings, 
and services 
What remains after pro- 
0 PET 000 Scrap, by-products 
Any other questions not 
covered by the above ? 9000 Special problems 


Subsequent division into sub-classes, groups 
and serials is then based on the primary 
aspects of the items. 

The following detailed example shows the 
application of the system to a specific case :— 


Clase. 


1000 Raw MaATeERIALs. 
Ferrous metals and their alloys, I 
II 


(1300) Non-ferrous metals and their alloys 
Fibrous materials, except timber 
Timber 

Chemicals, except plastics 

Rubber, plastics, glass, ceramics 
Fuel, auxiliary minerals, food 
Special raw materials 

Sub-Class. 


1300 Non-FeRrRrovus METALS AND THEIR ALLOYS. 
1310 Copper, including electrolytic copper 
Brass 


1330 Bronzes 

Copper alloys, other than brass or bronze 

Aluminium and its alloys, duralumin and 
electron 

Lead, tin, and zinc 

Anti-friction metals 

Precious and semi-precious metals 

Special non-ferrous metals and their alloys 


Group. 


1320 Brass. 
13 Brass in blocks 


(1323) Brass wire 

Brass wire, brass netting, and brass cables 
without insulation 

Brass in sheets, brass in strips 


1326 

1327 Brass tubes 

1329 Brass in special forms 
Serial. . 


1323 Brass Bars. 
Sector 001 to 100 Brass bars, round, soft 


es 101 to 200 “ »  middle-hard 
» 201 to 300 ‘s » hard 

a 301 to 400 a square, soft 

* 401 to 500 os os middle-hard 
» 501 to 600 oa ” hard 

a 601 to 700 - hexag., soft 

» 701 to 800 oe »  middle-hard 
» 801 to 900 ‘ pa ard 

per 901 to 999 Ps special profiles 


to all the departments of a concern, and can 
be arranged to cover planning, designing, 
working instructions, production, storage, 
finance, library, and so forth. Thus, for 
instance, any problem connected with raw 
materials as a whole will come under the 
reference 1000, with non-ferrous metals under 
1300, and with brass only under 1320. 

The use of such terms as “ &.,’’ ‘* miscel- 
laneous,”’ and “ similar ” is deprecated, each 
separate item in the works having a logical 
reference, about which there can be no shadow 
of doubt. There is always the possibility that 
certain items may lie outside the original 
classification, and these are classed under 
reference 9000. In practice, however, Mr. 
Brisch has found that if the initial survey of 
the works is conducted in an efficient manner, 
the occasions on which this reference is 
necessary are extremely rare, owing to the 
wide possibilities of splitting each division. 
He therefore terms the figure 9 as being a 
“taboo figure,” and suggests that it should 
never be applied without the prior consent 
of the person in charge of the particular 
department concerned. 

Just as the figure 9 always refers to a 
“special”? problem, other figures refer to 
some particular aspects. For example, in 
the “metals” sub-class of the “raw 
materials ’’ class the serial figure 4 always 
refers to wire. Thus, 1314 denotes copper 
wire; 1324, brass wire; 1354, aluminium 
wire ; and so forth. It will thus be appre- 
ciated that well-planned coding and classi- 
fication in the first instance is essential to the 
successful operation of the Brisch system. 
Every time that the system is laid out care- 
ful study must be devoted to the nomencla- 
ture, so that denominations, divisions, and 
coding are easily and quickly remembered, or, 
in other words, are mnemotechnically correct. 

In practice it was found that exceptionally 
good results were obtained when classifying 
components of mechanical assemblies. These 
were classified according to their form, and 
not, as is generally the case, according to their 
application. This contributed largely towards 
unification of design and in many instances 
effected important economies in the cost of 
design, tools, and materials. 








Mechanical Handling in 
Foundries* 
(Continued from page 93, August 4th) 
IV.—Movtpine Sanp 

Hand and Machine Moulding.—With hand 
moulding it is necessary only to consider the 
handling of facing sand from the mills to the 
moulder, the backing sand usually remains at 
the moulder’s side. The mills may be supported 
above floor level, so that the receptacle to 
receive the sand may be on floor level. If the 
mill is on foundations at floor level a pit is 
necessary into which the receiving receptacle 
may be lowered. 

When the discharge door is sufficiently high 
above the floor the sand may be deposited into 
a container, and where a barrow is used; the 
sub-committee recommends that particular 
attention be given to the two-wheeled type, 
which is considerably easier to handle, owing to 
the fact that balancing is unnecessary. 

In a larger foundry where more sand is to be 
handled, loose stillages may be employed, 
which can be lifted a few inches clear of the 
floor by elevating platform, power-operated 
trucks. Gangways must be kept clear and must 
be maintained in a reasonably good condition 
to enable the trucks to navigate the foundry. 
The turning circle of these trucks is, however, 





* The Institute of British Foundrymen. Report by 





It is obvious that the system is applicable i 
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very small, and little moulding space is lost on 
gangway connections. The employment of 
these trucks enables other materials, such as 
castings, to be moved from one department of 
the foundry to another. 

Alternatively, the sand may be removed in a 
drop-bottom skip. In this case the mill may 
be either at floor level or on foundations above 
floor level. In the former arrangement a pit is 
provided into which the skip is lowered, being 
hoisted by pulley block or overhead travelling 
crane. The advantages of using the crane are 
that the sand may be taken direct to the moulder 
and the skip used as a measuring device. When 
portable moulding machines are operated the 
same conditions regarding the handling of sand 
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Fic. 2—Bucket Type Elevator 


apply as with hand moulding, since the machines 
may be moved along the prepared sand pile. 
The most convenient method for operation of 
fixed power-operated machines is to have the 
sand delivered into an overhead hopper with a 
hand-operated valve or gate at its base to allow 
the sand to fall in a stream into the moulding 
box on the machine table. Alternatively, the 
sand may be returned to a pile adjacent to the 
machine. The former operation involves the 
employment of elevating media, which are 
more fully discussed under the next section of 
this report, but for the latter sand throwers 
may be used with advantage in conjunction 
with the methods previously discussed. 
Mechanised Sand System.—In fully mecha- 
nised sand systems, sand is automatically 
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Fic. 3—Tilting Bucket Conveyor 


returned from the knock-out station to an over- 
head hopper above the moulding machines. 
This presupposes a closed circuit, and, .apart 
from the conveying of sand, it also involves 
elevation. Considerable convenience may be 
gained from using a unit sand, which has proved 
to give excellent results. The mechanical con- 
veying of sand sometimes presents special 
problems in the design of equipment in order 
that it will give efficient service under foundry 
conditions. Generally, the conveyors and 


elevators which are in use fall into five distinct 
types, as follows :—(1) Bucket elevators, (2) 
tilting bucket conveyors, (3) flat and troughed 
belt conveyors, (4) scraper or push plate con- 
veyors, and (5) apron plate conveyors. 


which is used as an elevating medium only, the 
four types of conveyors may be employed for 
conveying or elevating or a combination of both. 
The manner in which sand is fed to or discharged 
from elevators or conveyors is important. In 
most cases the feed of sand must be at a uniform 
rate within the capacity of the conveying or 
elevating unit, and not at an irregular loading, 
varying between wide limits of capacity. 
Inclined chutes are a potential source of trouble, 
since sand will build up on all but the steepest 
angles. It is better to avoid inclined chutes 
wherever possible, and when transferring from 
one conveying or elevating medium to another 
it is better to do so directly. 

Bucket Elevators.—Tho greatest advantage of 
the bucket elevator (Fig. 2) over other means of 
raising material is the very small floor space 
which is occupied by the equipment. Elevators 
give good service under foundry conditions if 
properly designed for the purpose, but experi- 
ence has shown that they are rather less satis- 
factory when used under steamy conditions, 
such as is encountered with untreated sand 
direct from the knock-out. 
The important features can be summarised 
as follows :— 


(a) From the point of view of maintenance 
buckets should be carried on a canvas belt in 
preference to a chain, and the elevator should 
operate in a vertical position. 
(6) The method of feeding sand should ensure 
a regular stream being directed into the buckets. 
It is good practice to feed at a point some 
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Fic. 4—Flat-Belt Conveyor Showing Method of 
Discharge 


distance above the bottom pulley instead of 
directly into the boot, so that at least two 
empty buckets will be ascending. This reduces 
‘“* dredging,”’ but it must be understood that it 
is impossible to keep the boot completely clear 
of sand, and, in fact, correct working conditions 
for an elevator require an artificial sand bottom 
created by the buckets dredging the sand. 

(c) The theoretical capacity of an elevator is 
based upon the assumption that the contents 
of each bucket are completely discharged each 
time the bucket passes over the head pulley 
and upon the speed of the belt and the pitch of 
the buckets. The complete discharging of 
buckets can be relied upon when dry materials 
are handled, but moulding sand adheres to the 
corners. Buckets are therefore designed tapered 
in all directions, shallow, and with well-rounded 
corners. Vitreous enamel has sometimes been 
applied to the buckets in a further effort to 
minimise the loss in capacity, but sufficient 
allowance should always be made for the 
possible reduction which may occur. The 
normal speed of elevator belts is 150ft. to 200ft. 
per minute, and the pitch of the buckets is so 
arranged that sufficient sand to load each bucket 
can be deposited into the bucket by the feeding 
medium, a pitch of 12in. to 18in. being usual. 
(d) The tail pulley of an elevator should be of 
the slatted type to prevent sand running under 
the belt, and should be wider than the belt, so 
that the sand which falls into the pulley can 
readily escape. 

(e) The driving gear and tensioning device 
arranged at the head of the elevator is advan- 
tageous. 

Tilting Bucket Conveyors.—This type of 
conveyor (Fig. 3) has a wider application than 
the bucket elevator, in that it can be used for 
horizontal conveying as well as for elevation. 
and can also provide for collection and dis- 


however, change direction in the horizontal 
plane. The buckets are carried on chains 
which, of necessity, have to be supported pa 
the horizontal runs, which increases the main- 
tenance costs. They are of much higher capa. 
city, which allows a corresponding reduction in 
speed and are also designed so that a continuous 
supply of sand may be fed to the horizontal rung 
without spillage. 

Tilting bucket conveyors involve a much 
higher capital expenditure than bucket elevators 
and in consequence are not installed to accom. 
plish elevation of sand only, but when the special 
advantages of multiple-point feeding and dis. 
charging can be fully utilised, consideration 
should be given to them. 

Flat and Troughed Belt Conveyors.—Belt con- 
veyors (Fig. 4) are employed to convey sand 
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Fig. 5—Push Plate Conveyor 


horizontally and for elevating. When used for 
elevating, a troughed belt is usually employed 
and may be inclined at any angle up to 20 deg. 
to the horizontal. These conveyors cannot, of 
course, change direction in the horizontal plane, 
and as regards change of direction in the vertical 
plane, the strand in tension cannot assume a 
concave form. Satisfactory service from con- 
veyors in foundries does not call for any radical 
difference in design from that necessary for 
belt conveyors in other industries handling 
similar materials, but cover plates should always 
be fitted between the top and bottom strands 
of the belt to prevent sand falling off the top 
strand on to the top side of the bottom strand, 
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Fic. 6—Apron Plate Conveyor 


causing building up on the pulley, resulting in 
misalignment and edge wear. 

Misalignment, resulting from sand _ being 
deposited on to the tail pulley when the belt is 
used for elevating, is prevented in a similar 
manner to that adopted for elevators; that 
is, by using a slatted pulley. Guide rollers 
should not be fitted to a conveyor as the only 
means of obtaining a true running belt, but the 
tensioning pulley and idlers should be carefully 
adjusted to obtain this condition. 

Flat belt conveyors have a lesser capacity 
than troughed belt conveyors for the same width 
of belt and speed, the normal speed of belt 








With the exception of the bucket elevator, 


charge at any number of stations. It cannot, 


conveyors handling foundry moulding sand 
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peing from 100ft. to 150ft. per minute. They 
are installed to remove sand from knock-out 
hoppers and from storage hoppers when skid 
plates are fitted between the idler rollers to 
prevent sag in the belt. Flat belt conveyors 
are also widely used for distribution of sand to 
a number of stations, such as hoppers over 
moulding machines, by ploughing the sand off 
the belt. Skid plates should be fitted between 
the idler rollers under the ploughs to present a 
firm surface to the plough skirt. A disadvantage 
with this method of sand distribution is that it is 
not practicable automatically to discharge the 
requisite amount of sand into the hoppers to 
maintain a working quantity, and the ploughs 
must therefore be controlled by an operator. 
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of scrapers or plates push sand along a trough 
in which a hole is cut over each hopper. When 
certain types of heavily bonded sands are used 
there is a tendency for the trough to build up, 
but this may be overcome by fitting occasional 
heavy scrapers or by scrapers having a serrated 
edge. 

Hoppers are fed automatically, and if the 
amount of sand passing along the conveyor is 
always slightly more than the total required, 
all stations will be kept supplied, thus eliminat- 
ing waiting time on the part of the machine 
operators. This feature is of special importance, 
when, for reasons of construction and head- 
room, it is not possible for an operator to be 
employed overhead to attend to the ploughs on 
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Fic. 7—Gravity Roller Track 


The ploughs may be controlled from foundry 
floor level or by an operator on an overhead 
walkway. 

In mechanised sand preparation plants where 
the overband type of magnetic separator to 
remove metal is installed, the portion of con- 
veyor below the separator must be flat, but the 
conveyor may then be troughed for the 
remainder of its travel. In all other cases of 
purely conveying, troughed belts are installed. 

When handling sand from the knock-out 
station, damage may be caused to the belt by 
pieces of scrap metal becoming jammed in some 
part of the hopper and from burning by hot 
scrap. In an endeavour to overcome this latter 
fault asbestos type belts have been tried, but 
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Fic. 9—Hand or Power-Driven Roller Conveyor, Dog 
Type 


owing to the belt fasteners tearing out, have 
not always been successful. 

Belt conveyors present opportunities for sand 
cooling, in that combs may be fitted with teeth 
projecting into the sand stream to turn the 
sand over, thus continually providing fresh 
surfaces from which the heat may be dispersed. 
When compared with the bucket elevator for 
elevating sand where space consideration is 
unimportant, belt conveyors are preferable 
from the point of view of maintenance, but the 
capital charge is higher. 

Scraper or Push-Plate-Conveyors.—This type 
of conveyor (Fig. 5) is chiefly used as an alterna- 
tive to the belt conveyor for overhead distri- 
bution of sand to hoppers. The principle of 
operation, which prohibits any change of direc- 





Fic. 8—Power-Driven Roller Conveyor, Live Roller Type 
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a belt conveyor, or in any other circumstances 
where the labour necessary for this duty cannot 
be considered. Scraper or push plate con- 
veyors represent a higher capital expenditure 
and maintenance costs are higher than for belt 
conveyors. 

Apron Plate Conveyord—The plates being 
constructed of steel and each plate having an 
apron to seal the adjacent plate, these con- 
veyors are employed when it is necessary to 
convey both castings and sand, say, from the 
knock-out station, or in other circumstances 
where the risk of damage to rubber belts would 
be considerable. Apron plate conveyors (Fig. 6) 
may operate horizontally or at an inclination, 
and while they may change from horizontal to 
inclined, and vice versd, they cannot change 
direction left or right. The inclination at which 
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Fic. 10—Gravity Roller Track, 45 deg. Bend (Top), 
90 deg. Bend (Bottom) 


they will operate satisfactorily may be steeper 
than for belt conveyors. 

A point of some importance is that an apron 
plate conveyor will operate successfully under 
some degree of intermittent loading, whereas a 
belt conveyor requires regular and continuous 
feeding. This condition is common at a knock- 
out station where the knocking out of moulds 
tends to produce a succession of sand piles 
rather than a continuous stream. Capital 
expenditure and maintenance costs are higher 
than for belt conveyors. 


V.—MovuLps 


The handling of moulding-boxes in foundries 
presents very real problems, and should be given 
the most serious consideration if the foundry is 
to produce the output of castings of which it 
should be capable. 

Very few foundries in which moulds are hand- 
made use boxes which can be lifted by hand, and 








travelling crane traversing the full width of the 
bay. Jib cranes carried off the building columns 
are, however, worthy of consideration to enable 
the moulder to obtain quick lifts without wait- 
ing until the overhead crane is free. 

In foundries employing moulding machines 
and mechanised sand-handling systems, the 
following types of conveyors are available for 
moulding-box handling:—(1) Roller track, 
(2) overhead chain conveyor, (3) plate type floor 
conveyor, (4) slat conveyor, and (5) walking 
beam conveyor. Each of these conveyors may 
be used separately or in combination to achieve 
the desired object of handling the boxes at and 
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Fic. 11—Gravity Roller Track, Twin Rollers, 
90 deg. Bends 


making them available in the correct sequence 
for each station. 

Roller Track.—Roller track consists of a series 
of steel tube rollers supported on spindles by 
means of ball bearings, the ends of the spindles 
being carried in steel angles or channels (Fig. 7). 
It is important that the top edges of the rollers 
be in a straight line to ensure that each roller 
takes its share of the load and to prevent any 
bumping of the moulds. The rollers are manu- 
factured from solid-drawn tubing, and are 
usually approximately 2}in. diameter, although 
other sizes are used depending upon the pitch 
required to convey the boxes satisfactorily and 
upon the load-carrying capacity of the bearings. 
Moulding-boxes or bottom boards, in common 
with any other articles for which the conveyor 
may be employed, should always be supported 
by at least three rollers at all times. 

The track may be installed horizontally or 
at an incline, but a change from the horizontal 
to an incline position should be avoided, since 
the boxes will bump on the roller at the point 
where this change occurs, and the bearings in 
this roller will not give effective service. Roller 
track may be manually operated or power 
driven, and in manually operated installations 
some assistance in conveying boxes may be 
obtained. A fall of 5 per cent. in the track will 
enable the boxes to run freely the full length of 
the track. Roller track may be power operated 
by fitting a driving chain engaging a sprocket 
wheel attached to each roller (Fig. 8). Alter- 
natively, the track may be constructed of twin 
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FiG. 12—Overhead Chain Conveyor, Single Pendulum 
Type 


rollers and a dog chain between the two may 
push the boxes along, as shown in Fig. 9. 

Bends may be constructed by one of two 
methods, illustrated in Figs. 10 and 11. Either 
the rollers are tapered, when the radius of the 
bend will be dependent upon the amount of 
taper, or parallel twin rollers may be employed 
to give any desired radius to suit the load 
carried. The installation of roller track is 
quickly accomplished, the lay-out is very 
flexible, and maintenance is negligible, pro- 
vided it is not ill used. 

Overhead Chain Conveyors.—There are two 








tion in the horizontal plane, is that a succession 





undoubtedly the best method is the overhead 


types of overhead chain conveyor, both of which 
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consist of an endless chain supported on trelleys 
running on the bottom flange of a rolled steel 
joist. In one type the plates are separate 
(Fig. 12), and each is attached to a single, 
equally spaced hanger, which allows foundry 
personnel to walk through the conveyor. In 
the other type (Fig. 13) a platform is supported 
between brackets carried off the base of the 
equally spaced hangers, and movement through 
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Fic. 13—Overhead Chain Conveyor, Connected 
Pendulum Type 


the conveyor, though restricted, is still safely 
possible. 

The advantage of the latter type is that the 
platform is steadier, though the conveyor may 
only change direction in the- horizontal plane. 
The former type of conveyor, however, may 
change direction in both the horizontal and the 
vertical planes, which is an important factor 
to be borne in mind when moulding, pouring, 
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Fic. 14—Plate Conveyor, Dog Type 


and other positions have been predetermined 
and cannot conveniently be connected by other 
means. 

Normal loads for each trolley are between 
5 cwt. and 10 cwt., but the length of the con- 
veyor is for all practical purposes limitless, 
although more than one driving unit may be 
necessary. This feature is conveniently arranged 
by incorporating fluid drives. 

Plate Type Floor Conveyors.—The plate type 
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Fig. 15—Plate Conveyor, Trolley Plate Type 


floor conveyor occupies large floor space, and 
freedom of movement over the conveyor is 
restricted when the conveyor is loaded, although 
easier when the conveyor is empty. The con- 
veyor may not, however, be crossed by barrows 
or trucks as is possible with the overhead chain 
conveyor if of the unconnected type. Inclina- 
tion or declination of the track is impossible. 
This type of conveyor consists of a series of 


which is driven by chain wheel or by cater- 
pillar chain having dogs attached. The latter 
are preferable for heavy loads or long lengths of 
track. The plate conveyor is generally of 
sturdier construction than the overhead chain 
type, and will consequently withstand a greater 
degree of rough usage, but, on the other hand, 
care has to be taken in the relative positioning 
of the various stations to be served in view of its 
directional limitations. ~ 

The maximum load per plate is approxi- 
mately 2 tons and the load per unit drive about 
60 tons. Large moulds may be carried, and 
since there is no overhead gear, loading and 
unloading is freer. Capital expenditure and 
maintenance costs are higher for the same duty 
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an elevated knock-out station. The unique 
feature is that the traction is provided by a 
travelling power unit. It is therefore possible 
to have more than one train on the track at one 
time. 

Slat Conveyors.—Slat conveyors (Fig. 18) 
usually consist of two endless chains, across 
which slats are mounted, the length of the slats 
being selected to make the conveyor of the 
correct width to suit requirements. The slats 
may be placed close together to present an 
almost unbroken surface or spaced apart as 
requirements demand. This type of conveyor 
can operate in only one direction in the hori. 
zontal plane and is unsuitable for casting track, 
due to the danger of metal penetrating the gaps 
between slats, which would result in jamming 








Fic. 16—Plate Conveyor, Fixed Roller Type 


as compared with overhead chain conveyors. 
The four methods of supporting the plates 
classify floor plate conveyors into four types, 
as follow :— 

Dog Type Conveyor.—With the dog type 
conveyor (Fig. 14) the plates, which are loose 
and may be used as the bottom board of the 
mould, are supported on rails and the drag 
chain operates in a vertical plane and pulls 
the plates along against friction between the 
plate and the rails. 

This type of convéyor cannot change direc- 
tion in the horizontal plane which necessitates 
the moulding, coring up, pouring, and knock-out 
stations being in a straight-line relationship, 
unless more than one conveyor is installed, in 
which case transfer from one to another is 
necessary, say, by roller track or crane. 

Trolley Plate Conveyor.—The plates with this 
type (Fig. 15) are usually on four castor wheels 
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running on flat-topped tracks and the drag 
chain runs in a horizontal plane, thus per- 
mitting the conveyor to make any changes of 
direction in this plane. The chain runs round 
the chain wheels at each change of direction 
when driven by chain wheel or guided round 
curves when driven by dogs attached to cater- 
pillar chain. Capital expenditure is higher for 
this type than for the dog type of conveyor, 
and more attention to maintenance is required. 
Heavier loads may be carried for the same 
power input. 

Fized Roller Conveyor.—With this type of 
conveyor (Fig. 16) the plates are supported on 
fixed rollers and driven in a similar manner to 
that adopted for trolley plate conveyors. Occa- 
sionally, the rollers are dispensed with and the 
plates are skilled on rails, but this srrangement 
is not recommended. The directional advan- 
tages and limitations are also similar to the 
trolley plate conveyor. 

Train Type Conveyor.—The train type con- 
veyor (Fig. 17) operates on a single rail and the 
sides of the plates are supported on rails. Stop, 
start, and drive can be automatically set, and 
periods at moulding, pouring, and knock-out 
stations thus regulated. This type of conveyor, 
while occupying more floor space than the over- 
head chain conveyor, has a directional versa- 
tility approximating to it and could possibly 
operate under limited conditions at different 





plates supported in one of four ways. The 
plates are attached to an endless chain 
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Fic. 17—Plate Conveyor, Train Type 


the mechanism. It can, however, be used for 
transporting to the knock-out moulds which 
have been cast, and is capable of conveying and 
elevating heavy loads to such positions as 
elevated knock-outs. Slat conveyors are chiefly 
used for returning boxes from the knock-out 
station to the moulding machines and as 
elevators between sections of roller track. 

Walking Beam Conveyor.—A modified form 
of the walking beam conveyor (mainly used for 
handling work through heat treatment furnaces) 
has recently been applied in America, and con- 








Swain Sc 


Fic. 18—Slat Conveyor 


sists of two horizontal sections of gravity roller 
conveyor between which the walking beam is 
located. The beam is of structural steel, 
mounted on flanged wheels which roll on rails, 
and one end of the beam is connected to a 
double-acting air cylinder which is controlled 
by a push-button-operated valve, giving the 
beam a reciprocating motion. Upon the button 
being pressed the piston travels one stroke and, 
upon depressing the button, the piston returns, 
the speed being variable by means of speed 
check valves on both the forward and return 
strokes. 

Spaced on the reciprocating beams are 
pivoted pusher dogs, which engage the ribs or 
flanges of the moulding-box or the bottom 
board, and, due to their shape, depress on the 
return stroke. 

The feature of this type of conveyor is the 
heavy loads which may be transported and the 
controlled variable rate of travel. 

(To be continued) 








Forestry DEVELOPMENT IN Kenya.—Shelter- 
belt schemes are under consideration by Kenya’s 
Soil and Water Conservation Committee, as a part 
of the Colony’s post-war plans for forestry develop- 
ment, according to foreign Press reports. One belt 
has already been planted for experimental purposes, 
and another location has been suggested for addi- 





horizontal levels, for example, to accommodate 


tional testing. 
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The prices quoted herein relate to bulk quantities. 


Iron and Steel in the United States 


The production of iron and steel in the 

United States has been well maintained. Seasonal 
conditions are reported to be affecting the industry 
jn some districts, and at Chicago it is reported that 
operations have slowed down owing to midsummer 
conditions and labour shortage. One furnace is 
idle at Pittsburgh pending an assured supply of coke, 
and two blast-furnaces are idle for repairs. The 
output at Buffalo has been reduced to 82 per cent. 
of capacity owing to the closing down of one furnace 
* of 750 tons bp oer for the past two weeks for 


relining. The buying of pig iron is restricted to 
short-term deliveries and long-term buying is 
frowned upon. Business in scrap is quiet and the 


position is reported to be easy, although it is 
expected that heavier buying will develop in ‘the 
not distant future. Although there have been some 
alterations in scrap prices in the United States, the 
basis prices remain unaltered. No. 1 railway selec- 
tio scrap is now 21 dollars, delivered Pittsburgh, 
and 19-75 dollars, Chicago. Dealers’ No. 1 selection 
is 20 dollars. A recently issued report of the 
Government Bureau of Mines for 1943 gives the 
consumption of pig iron as 60,316,159 tons, and of 
scrap as 61,650,956 tons. Of the scrap, 43 per cent., 
or 26,613,868 tons, was purchased from dealers and 
suppliers. The remainder was scrap accumulated 
at producers’ works. The figures of exports and 
imports of scrap are not made available for publica- 
tion. Exports, however, are restricted to the 
countries in the Western Hemisphere and the United 
Kingdom. At the end of July steel production 
averaged 97-2 per cent. of capacity, which was 
equivalent to an estimated weekly output of 
1,741,800 tons. The production at Chicago averaged 
101 per cent. of capacity and at Detroit 82-5 per 
cent. The latter was due to some open-hearth 
furnaces having been taken off production for repairs. 
The whole of the plate mill production is required 
to meet the shipbuilding programme. 


The Pig Iron Market 


The rather quiet conditions which have 
prevailed in the pig iron market for some time are 
accentuated by the holidays. In spite of the smaller 
Service demands, the war programme still absorbs 
considerable quantities of pig iron. In this con- 
nection makers of ammunition, military weapons, 
and machine tools still need new castings. 
Generally speaking, however, the engineering and 
allied foundry industry is experiencing rather dull 
times and many plants would welcome additional 
orders, which are, however, not quickly forthcoming. 
It is possible that the demand for castings may not 
revive until peacetime industries get into their stride 
again, but this view is not widely held. A big 
potential call exists for castings for the building 
trade when operations are fully resumed by that 
industry. Hematite iron ore is not forthcoming on 
the desired scale, apparently because priority is 
given by the authorities to other cargoes. In addi- 
tion, probably the North African mines and shipping 
facilities are not yet normal for a number of reasons. 
As a result of these conditions hematite pig iron is 
not in good supply and is therefore allocated by the 
Control very parsimoniously. Most other kinds of 
pig iron, however, such as iron and high and 
low-phosphorus pig iron, are easily obtainable, 
partly perhaps because demand is now less insistent 
than it was. The light castings industry, however, 
remains poorly employed on the whole and there 
seems little likelihood of any improvement in the 
near future. These foundries find no difficulty in 
obtaining their full requirements of high-phosphorus 
pig iron, and in the majority of cases are holding 
adequate stocks. The attention paid by the Control 
to the stocks held by this industry a short time ago 
has resulted in the regularisation of the position, 
and there seems little danger now that some firms 
will have to go short of pig iron while others hold 
adequate stocks. The steelworks appear to be able 
to obtain all the basic pig iron they need. The 
Control allocates these irons with some freedom to 
the general engineering and speciality foundries, 
which, although they are not so busy as they were, 
have a fair amount of work in hand in the production 
of castings which are required for tanks, aircraft, 
machine tools, &c. On the whole the pig iron 
position seems more comfortable than it has been 
practically since the war began. 


Scotland and the North 


; The holiday season tends to emphasise the 
lull in new business, but it has to be borne in mind 
that the scale of local activity is still comparatively 
high. The sheet mills are booking new business on 


Markets, Notes and News 


Unless otherwise specified home trade quotations are delivered f.o.t. 


Export quotations are f.o.b. steamer 


ments provide a large volume of business. The sheet 
works, in fact, are one of the busiest sections of the 
industry. The Government’s emergency steel house 
programme should also eventually call for large 
tonnages of sheets. Plate business has sharply 
declined, but marine engineers, locomotive and 
wagon builders are buying moderately and there is 
still a fair demand for the lighter gauge plates. The 
demand for heavy and medium plates, however, has 
fallen off to such an extent during the past month 
or two that in some cases makers are reported to be 
short of orders. For some time past business in 
heavy structural steel has been dull, but light 
sections are in good demand. The re-rolling mills 
are well employed and have well-filled order books. 
Small steel bars are an active feature of the market, 
and the recent demand has been maintained. In 
Lancashire the consumption of iron and steel is 
good, with steel bars in fair request, particularly the 
smaller-diameter bars, as are also small-black bars 
and ferro-concrete-bars. Large-diameter bars and 
special alloy rounds are being used fairly freely by 
engineers. There is an urgent demand for all 
descriptions of semi-finished steel. The re-rolling 
industry, which is heavily committed for a long time, 
is eagerly taking up its allocations of this material. 
The Control sees to it that the re-rollers obtain the 
necessary supplies of billets, blooms, and sheet bars, 
although recently there is some rearrangement of 
the sources of supply. Satisfactory tonnages, how- 
ever, continue to reach the consumers. In addition 
to primes, re-rollers are using large quantities of 
defective billets, crops, axles, rails, &c. The sheet 
makers, however, do not so readily take up defectives 
as the other branches of the re-rojling trade. The 
steel consuming trades in Lancashire are almost 
without exception fully employed and their needs 
steadily absorb large quantities of steel. Most 
suppliers, however, report that the pressure for 
supplies is much less than even a week or two ago. 
The collieries continue to take up large quantities 
of steel for maintenance purposes. On the North- 
West Coast active conditions are still reported at the 
iron and steelworks and there is still a good tonnage 
of unfilled orders. 


The Midlands and South Wales 


The most noticeable development in the 
Midlands recently seems to have been the lessened 
demand for plates, which apparently is a common 
feature throughout the country. The plate mills, 
however, have a fair amount of orders on their books 
and quick delivery is rarely possible. On the other 
hand, the call for sheets is extremely heavy, mainly 
on Government account. These orders include 
sheets of special finish and quality, besides the more 
ordinary descriptions. The sheet mills are in some 
cases helping in the production of light plates for 
shipbuilding and other branches of the war effort. 
At the re-rolling mills conditions are active and 
order books are full for a long way ahead. Light 
and medium sections are being absorbed freely, and 
a@ good call is reported for strip and small bars. 
Heavy structural steel, however, is in poor request, 
a state of affairs which has long existed. Although 
there has been quite a good demand for bar iron for 
some time, it does not approach the activity of the 
steel trade. The freed. j for bar iron, however, is 
somewhat ir , and whilst some of the works 
have fairly good order books, others are anxious to 
obtain fresh business. The works producing common 
iron have been busy for some time and have enough 
work on their books to keep them busy for several 
months. Business in ferro-alloys has not been 
so active since midsummer as during the previous 
weeks. Now that the holidays have started it is 
not expected that the demand for the finer qualities 
of ferro-alloys will be particularly heavy. Most of 
the demand has come for steel required for arma- 
ment and aircraft makers. . Whilst the plate mills 
are busy on old orders the amount of new business 
coming forWard has been declining for several 
weeks. Recently, however, there have been indica- 
tions that the demand will again improve. At 
present, however, although there is no vigour in 
the demand, it is difficult to arrange for early 
delivery. In South Wales active business conditions 
rule and there is a fair output of billets and sheet 
bars, though it is less than it was earlier in the year. 
The production is absorbed without any difficulty 
by the sheet mills. Business in tinplates is quiet. 


The North-East Coast and Yorkshire 


Holiday influences are having some effect 
on new business, which, in any case, had already 
been reduced by the general lull which has persisted 
for some time. Service needs of many types of 
ammunition and armaments appear to have been 





& considerable scale, whilst Government require- 





satisfied to such an extent that the general opinion 


inclines to the view that supplies of many descrip- 
tions are assured for a considerable time. Manage- 
ments are able to give their somewhat tired workers 
a badly needed rest and to turn their attention to 
plant renewals and renovations, which in some cases 
have been long delayed. The plate mills, which for 
such a long time were the busiest section of the 
industry, are now operating on a quieter scale, 
though it is believed that business is likely to pick 
up again later on. Meanwhile delivery delays have 
shortened noticeably. The shipyards, of course, are 
taking good tonnages of plates, whilst sales are also 
helped by the call from locomotive and wagon shops 
and from engineering plants. Business in heavy 
structural steel is distinctly quiet and fairly quick 
delivery can be given by some works. The situation, 
however, is brighter in lighter sections. Busy con- 
ditions persist at the re-rolling plants, the call for 
sheets, small bars, and special sections, not to 
mention thin plates, being well maintained. Indeed, 
these plants are now amongst the busiest sections 
of the trade. The Control is able to keep the mills 
well supplied with semis, although recourse has had 
to be had at times to the use of inferior material, 
such as defective billets, crop ends, and shell discard 
steel capable of re-rolling. The delivery dates 
quoted by these works are prolonged. There is 
quite a fair demand for steel bars, rails, chairs, 
arches, tubes, wire, rivets, and colliery steel. Notice- 
ably quieter conditions prevail in the special steel 
and alloy steel market. In Yorkshire operations at 
the works are at a moderate rate. The position, 
however, is somewhat patchy, some makers being 
better booked than others. The decline in the 
demand has been particularly evident in alloy steel. 


Non-Ferrous Metals 

In the non-ferrous metal markets the 

August holidays this year have probably had more 
influence on consumption than in any of the pre- 
vious war years. The emphasis on produetion of 
war material ever since 1939 has been so great that 
holidays have either been ignored or their inter- 
ruption to manufacturing operations reduced to an 
absolute minimum, but this year in several directions 
the industries consuming non-ferrous metals are not 
quite as busy as they have been, and as a result a 
welcome break can be allowed to the workpeople 
and to the plants for overhaul and repair. In the 
case of copper, consumption is still large when com- 
with pre-war standards, but is appreciably 

below the 1943 peak. Shell production is probably 
the main direction in which copper consumption 
has been reduced, just as it was the main direction 
in which consumption rose sharply in the early 
years of the war. In other directions also the con- 
sumption of copper is slowing down a little, and 
unless there should be an upward revision in the 
production programme this downward trend may be 
carried further in the coming months. In America, 
on the other hand, the demand for copper seems to 
be as large and as insistent as ever it was. Frequent 
official references to possibilities of shortage have 
been made, but it now appears that the worst 
problem is in brass mill capacity, especially in the 
rod department, rather than in raw copper supplies. 
Owing, however, to the downward trend of domestic 
copper production on account of labour scarcity 
imports are being maintained at as high a rate as 
possible. The call for tin is steadily maintained, 
consumption having been carefully adjusted to the 
restricted supplies available to the United Nations 
since the loss of the main Eastern producing areas. 
The conservation pro e put into force by 
Britain and the United States appears to have been 
sufficiently stringent to provide a small margin 
between priority consumption and available sup- 
plies, so that now, although there is no disposition 
to grant any appreciable increase in the use of tin, 
it is possible to modify earlier restrictions a little 
when sufficiently good reason can be advanced for 
doing so. Lead supplies in this country seem to be 
maintained on much the same scale as has prevailed 
for some time, imports having been adjusted fairly 
closely to known official requirements. The latter 
have varied singularly little, possibly owing to the 
fact that consumption is largely canalised in the 
battery and cable industries now that building has 
to take a back place. The settlement of the Mexican 
mining and metallurgical strike, which started in 
June, should ensure a resumption of imports into 
the United States from Mexico and restore the com- 
fortable supply outlook on the other side of the 
Atlantic which had prevailed for some time. The 
Allies are certainly not short of zine on the basis of 
their essential war needs. The United States has a 
very large stock, which has accumulated in the past 
twelve months or so, and although latterly con- 
sumption has been on a large scale, production has 








not been outstripped. 
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Rail and Road 


Spain aNnD WHALE O11.—It is estimated that 
2000 tons of whale oil are used for lighting and for 
railway signals in Spain every year. 

New B. anv O. Locomorives.—Twenty articu- 
lated 2-8-8-4 locomotives, built by the Baldwin 
Locomotive Works, have recently been put into 
service by the Baltimore and Ohio Railroad. 
Railway Age says that they will operate over the 
17-mile gradient west of Cumberland, Md., on the 
main line to Cincinnati, Ohio, and St. Louis, Mo. 
The gradient in question extends from, Piedmont, 
W. Va., to Altamont, at the summit of the Alleg- 
henies, the maximum being 2-2 per cent. west- 
bound. The new locomotives are designated as 
Class ‘‘ EM-1,”” and have been assigned the road 
numbers 7600 to 7619, inclusive. The rated tractive 
force is 115,000 1b. and the average driving axle 
load about 60,600 Ib. 


CaNnaDIAN Pacrric Locomortives.—The Canadian 
Pacific Railway has taken delivery of the first of 
ninety-two locomotives included in its 1944 equip- 
ment pro; e. A new freight locomotive, 
of the “‘ Mikado ” type, has been delivered by the 
Montreal Locomotive Works, which has a contract 
for twenty-four more of the same type. The 
Canadian Locomotive Company is building forty- 
five “‘ Pacific ” type locomotives for the railway, the 
first of which was scheduled for delivery in July, 
and the American Locomotive Company ten 
1000 H.P. oil-electric shunting locomotives. In 
addition, the Canadian Pacific is adding two other 
engines built to its own design at its Angus shops, 
in developing a new class for post-war replacement 
of older locomotives. 


AMERICAN Rattway EquipMentT.—According to 
statistics issued by the Association of American 

i , Class I railways on May Ist had 44,458 
new freight wagons on order. On the same date 
last year they had 34,262 on order. This year’s 
total included 15,787 hopper, 4905 gondola, 797 
flat, 18,207 plain box wagons, 3125 automobile box 
wagons, 1137 refrigerator and 500 stock freight 
wagons. The Class I roads also had 705 loco- 
motives on order on May Ist, compared with 893 a 
year ago. The former figure included 228 steam, 
2 electric, and 475 oil-electric locomotives. Class I 
railways put 10,062 new freight vehicles in service 
in the first four months this year, compared with 
6260 in the same period last year. Those installed 
in this year’s first four months included 6059 hopper, 
524 gondola, 718 flat, 383 automobile box, 2265 
plain box, and 113 refrigerator wagons. They also 
put 336 locomotives in service in the first four 
months of 1944, of which 140 were steam, | electric, 
and 196 oil-electric. 

Licut-WeEicHT Roxiiine Strock.—The tenth 
anniversary of the Chicago, Burlington and Quincy 
Railroad’s ‘‘ Zephyr” service was celebrated at 
the end of May. Speakers at a commemoration 
luncheon held in Denver referred to a resumption 
of the construction of light-weight passenger vehicles 
and the application of oil-electric power to freight 
and passenger services after the war. Mr. Edward 
Budd, president of the Budd Manufacturing Com- 
pany, anticipated an increase in the use of light- 
weight carriages. He said that the older rolling 
stock of the railways was of a type which was 
designed forty years ago and 53 per cent. of the 
cars now running were built more than twenty-five 
yearsago. With the ending of the war great numbers 
of the new type cars would be built. The passenger 
would be able to travel rapidly, smoothly, and safely 
in a well-ventilated car. A ride across the desert 
would have lost all its terrors. The replacing of the 
old rolling stock by new rolling stock would keep 
all carriage builders busy for years to come. 


America’s Post-War LocomoTivE ExPorts.— 
Speaking at the annual meeting of the American 
Locomotive Company, the chairman, Mr. W. C. 
Dickerman, said that the company expected rail- 
ways to buy promptly when Government wartime 
restrictions can be lifted. He estimated that at 
least 15 per cent. and possibly 25 per cent. of the 
approximately 157,000 locomotives outside the 
United States and Canada would need to be replaced 
or materially rebuilt after the war and that in the 
early stages this business would come to the United 
States and Great Britain. As the locomotive plants 
in the occupied countries were rehabilitated, national 
requirements would be built within those countries, 
and later orders for locomotives from South 
America, Asia, and Africa would have to be shared 
with European builders. The company expected 
a substantial oil engine market after the war, Mr. 
Dickerman continued. While the great bulk of 
locomotives in America were steam, oil engine 
traction was making rapid progress and would con- 





tinue to do so after the war. Unfilled orders, though 
substantially down from last year, would keep all 
the company’s plants at capacity for the balance of 
the year and the company was already converted 
to the manufacture of its regular products, prin- 
cipally locomotives, which were being shipped 
abroad in substantial quantities for war purposes. 


Air and Water 


Institution oF Navat ARcHITECTS.—The Insti- 
tution of Naval Architects, jointly with the Institu- 
tion of Engineers and Shipbuilders in Scotland, is 
arranging an autumn meeting, to be held on Friday, 
September 22nd, at 39, Elmbank Crescent, Glasgow. 
The meeting will be opened at 2.30 p.m. by Admiral 
of the Fleet the Right Hon. Lord Chatfield and 
Mr. A. Murray Stephen, after which the following 
papers will be presented :—‘‘ Longitudinal Bending 
Moments,” by J. Foster King; and ‘‘ Methods of 
Levying Charges for Services to Shipping,” by 
J. Tutin. At an evening session, at 6 p.m., Mr. B. 
Alwyn Jay will present a paper on ‘“ Timber in 
Shipbuilding.” 

SHatTER-PrRoor Puastic IN “ SuPER-ForrT- 
RESSES.””—E. I. Dupont de Nemours and Co. has 
announced recently that a shatter-resistant plastic, 
which self-seals bullet and flak holes and makes 
possible pressurised cabins where crews can function 
without oxygen masks, is being used in the “‘ B-29 
Super-Fortresses.’”” The material being used, it is 
stated, is a three-ply, transparent plastic of lami- 
nated ‘“‘ lucite-butacite,” which is produced by a 
method developed by the company. U.S. Army and 
Navy tests showed that under certain circumstances 
bullet holes close almost completely because of the 
rubberlike nature of the plastic. 


Ore Dock sat Port ArtHuR.—A contract has 
been placed by Canadian National Railways for the 
construction of an ore dock at Port Arthur, Ontario. 
It is being built to handle iron ore from the Steep 
Rock Mines. The ore will be loaded into railway 
wagons at the mine and carried to Port Arthur, 
where the wagons will discharge by gravity into the 
pockets of the ore dock and from the ore dock to 
boats. The ore dock structure, which will be built 
on the new two-sided wharf in Port Arthur, will be 
of reinforced concrete with fifty ore pockets on each 
side, each pocket having a nominal capacity of 300 
tons of iron ore. In order to elevate the wagons to 
the top of the dock structure a long approach on a 
comparatively steep gradient will be built, con- 
sisting chiefly of timber trestle with some structural 
steel where the approach crosses ground level tracks 
and streets. 


Miscellanea 


THe Osram Brack-Ovur CuHart.—The Osram 
black-out chart in the advertisement pages of this 
issue has been rendered ineffective by Government 
decree. Of necessity these charts are prepared some 
time in advance and the chart for September was 
prepared on the assumption that the extra hour of 
daylight would be withdrawn in August as in former 
years. The times for black-out shown in the chart 
should therefore be suitably corrected in accordance 
with the Government announcement. 


THe Bett HeEticorrer.—According to The 
Aeroplane, some details of the Bell helicopter are 
now available. They reveal that work on this air- 
craft started in November, 1941, after twelve years 
of experiments by Mr. Arthur M. Young with scale 
models. The chief innovation incorporated in its 
design is a stabilising system, which is claimed to 
be an improvement over those of all other contem- 
porary helicopters. This makes the rotors inde- 
pendent of the supporting structure, so that they 
tend to stay in a horizontal plane. ¢ Powered by 
a 160 H.P. Franklin air-cooled horizontally opposed 
in-line motor, the Bell helicopter has a two-blade 
rotor with a diameter of 33ft. and a conventional 
anti-torque airscrew in the tail. Side-by-side seating 
is arranged for a crew of two. 


WateR Power IN CroatisA.—Various reports 
indicate that Croatia has extensive plans for the | 
development of its water power. It is believed that’ 
the country has sufficient natural resources to. 
develop between 1,200,000 and 1,500,000 H.P. One 
project calls for new plants to increase water power 
to 700,000 H.P. from the present development of 
90,000. Another 95,000 H.P. could be obtained 
by further utilisation of existing stations. Addi- 
tional hydraulic plants, with a capacity of approxi- 
mately 200,000 HP. could be installed in Dalmatia. 


hydro-electric expansion are of vital importance to 
Croatia’s development, as they offer the only soly. 
tion to the serious power shortage problem 
Increases in the number of thermo-electric stations 
are necessarily limited because of coal shortages 
It requires about 4,000,000 tons of coal to produce 
1,000,000 H.P. and the average annual production 
of coal is not more than 3,000,000 tons. If ful 
advantage is taken of natural facilities, it is gst. 
mated that each inhabitant of Croatia could con. 
sume 1530 kWh. In Zagreb, with 400,009 
inhabitants, consumption of electricity amounted 
to only 180 kWh per head during 1943. 


Hypro-Etectric Work IN Brazi.—Tho annual 
report of the Brazilian Traction, Light and Power 
Company, Ltd., shows that during: 1943 further 
progress was made with the doubling of the height of 
the dam at the Serra hydro-electric plant, which 


will increase the effective water storage capacity 
sixfold. In connection with this work many 
problems had to be surmounted, among them being 
the training of local divers to work at a depth of over 
135ft. and the construction and placing in position of 
75-ton welded caissons designed to withstand a total 
pressure of nearly 4000 tons. The application for a 
permit for the acquisition of an additional 67,000-kW 
turbine and generator for the Serra plant has not 
yet been finally passed; on the other hand, the 
priority permit for a third 35,000-kW unit for the 
Lages plant which serves the Rio system has been 
granted. An auxiliary plant of about one-eighth the 
output of the Lages installation was recently 
officially authorised. 


Personal and Business 


Lorp Davipson has been elected President of the 
Engineering Industries Association. 


Masor R. H. Mayo has been appointed air tech- 
nical adviser to Shipping Lines, Ltd. 


Dr. Epwin Grecory has been appointed chief 
metallurgist to Edgar Allen and Co., Ltd. 


Mr. P. HoLtanp and Mr. G. H. Sheldon have been 
appointed directors of Walmsleys (Bury), Ltd. 


Mr. A. A. Hatt has been appointed to the 
Zaharoff Chair of Aviation at the Imperial College 
of Science and Technology. 


Me. H. L. SAUNDERS has been appointed Comp- 
troller-General of Patents, Designs and Trade Marks 
in succession to Sir Frank Lindley, who is retiring. 


Mr. T. CAMPBELL FINLAYSON has been appointed 
technical director of the Woodall Duckham Vertical 
Retort and Oven Construction Company (1920), 
Ltd. 


Sm Duncan Watson has been appointed a 
member of the North of Scotland Hydro-Electric 
Board in place of Mr. W. K. Whigham, who has 
resigned on account of ill-health. 


R. WHITE AND Sons, which has been established 
in Widnes as engineers for over seventy-five years, 
has now been transferred to a limited liability com- 
pany, under the name of R. White and Sons (Engi- 
neers), Ltd. 


DELoRO SMELTING AND REFINING Company, Ltd., 
informs us that Mr. H. T. Gittings, formerly tech- 
nical representative in the Midland area, has been 
appointed sales manager. He is succeeded as tech- 
nical representative by Mr. A. Williams. 


THe L.M.S. announces that Mr. Ashton Davies, 
vice-president, retires on August 31st and will be 
succeeded by Mr. T. W. Royle, chief operating 
manager; Mr. S. H. Fisher, deputy to Mr. Royle, 
has been appointed chief operating manager ; 
Mr. A. F. Bound, signal and telegraph engineer, 
retires on August 31st, and Mr. W. Wood, assistant 
signal and telegraph engineer, succeeds him; and 
Mr. H. V. Mosley, chief officer for new works and 
parliamentary business, retires on August 31st. 








Forthcoming Engagements 
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Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases TIME and PLACE at which 
the meeting is to be held should be clearly stated. 








Institution of Naval Architects 
Friday, Sept. 22nd.—Inst. of Engineers and Shipbuilders 
in Scotland, 39, Elmbank Crescent, 


Glasgow. 








Foreign Commerce Weekly says that these plans for 


Autumn meeting. 2.30 p.m. 


serves the Sao Paulo electricity system, and which . 


SOPs yang ot tie 





a a a a ee a a ee a ee ee ee ee ee ee eS oe o-oo ee. oe. ae. ee ee 


2 Pe eee a a ee a ee ae ae ee ae ee ee —< ~ 2 








blu. 
lem. 


gos, 
luce 
ion 
full 


sti- 


Ava. 18, 1944 


THE ENGINEER 


115 











A Seven-Day Journal 


Dust in Steel Foundries 


Tue rapid wartime expansion in the produc- 
tion of steel castings for engineering and ship- 
building industries has been accompanied by a 
serious increase in the number of certified cases 
of silicosis among workers engaged in dusty 
operations in steel foundries. In view of this 
position, the Chief Inspector of Factories set 
up in January, 1943, an Advisory Committee, 
composed of representatives of employers and 
trade unions, together with a technical adviser 
and representatives of the Factory Department 
of the Ministry of Labour and National Service, 
which met under the chairmanship of the 
Deputy Chief Inspector of Factories, Mr. H. E. 
Chasteney. The Committee, which has met 
five times, has made a general review of the 
various dusty processes, and has agreed on 
recommendations in relation to a number of 
them. They include the removal of moulds and 
cores, and the subsequent cleaning and dressing 
of the steel castings by means of blasting 
methods, In order to attack the trouble at its 
source, the Committee makes various sugges- 
tions for the reduction of the use of siliceous 
materials. They include the prohibition of 
parting powders containing free silica, and the 
use of sand or other siliceous materials in blast- 
ing operations. It is also recommended that 
no material containing free silica should be 
employed as a constituent of steel moulding 
compositions or mould paints, as soon as sufii- 
cient quantities of alternative non-siliceous 
materials are available. The report deals very 
fully with the risks arising from fettling castings 
using sand blast methods, and detailed recom- 
mendations are made as to the precautionary 
measures which should be adopted. They 
include effective ventilation and frequent 
examination of the plant with a view to its good 
maintenance, and the prevention of the escape 
of dust. Also the use of protective helmets, 
gauntlets, and overalls. It is further recom- 
mended that no person under the age of 
eighteen should be allowed to be employed on 
blasting or the cleaning of blasting plant or on 
the maintenance and repair of such plant ; also 
that no person under eighteen should be 
allowed to be employed within 20ft. of any 
apparatus used for blasting if the abrasive is 
propelled by a blast of compressed air or steam. 
The report has been published by the Stationery 
Office, and can be obtained price 6d., plus 1d. 


for postage. 
The Future of Civil Aviation 


Tue Independent Committee on Civil Avia- 
tion, whose founding was recorded in a Journal 
note of January 20th, 1943, and whose first 
report was summarised in our issue of May 28th, 
1943, has now issued its second report. With 
the appointment of Mr. Peter Masefield as 
Personal Adviser on Civil Aviation to Lord 
Beaverbrook, Major K. M. Beaumont has 
joined the Committee and has taken Mr. Mase- 
field’s place as Hon. Secretary. In the second 
report the Committee advocates an impartial 
review of the policy with regard to British inter- 
national air transport. It points out that in 
Britain the subsidised British Overseas Airways 
Corporation has already involved the taxpayer 
in heavy expense, which is still mounting, while 
in comparison the United States has already 
some sixteen to eighteen independent air lines 
which have become self-supporting. Although 
conditions are more favourable in America than 
in this country, the report declares that air 
transport should be able to maintain itself 
economically on main routes throughout the 
British Empire without having to charge air 
mail rates much in excess of the former foreign 
postage rates. The Committee suggests that 
Britain might well develop a system of regu- 
lated and licensed air lines, run by private 
enterprise on a strictly commercial basis. 
Possibly, it suggests, the British Overseas Air- 
ways Corporation might be allowed to remain 
the ‘‘ chosen instrument ”’ for one route or for 
one sphere only, for purposes of comparison. 
The Government, it suggests, should formulate 


- 





its civil aviation policy without delay, for 
further delay, it points out, is liable to be detri- 
mental to the structure of an Empire scheme. 
In the drafting of a British and world air policy 
the fullest possible freedom of the air should be 
provided. World control, the Committee 
suggests, should be exercised by an inter- 
national governmental authority with an inter- 
national controlling body of air line operators, 
acting in the same way as a shipping conference 
with regard to the control of traffic and the 
fixing of rates. British control, the report 
states, should be taken from the Air Ministry 
and transferred to a Ministry of Civil Aviation 
or a Ministry of Transport. In addition, a 
British Air Board should be set up as the 
licensing authority at home, which would also 
be responsible for the maintenance of inter- 
national standards of airports and the air- 
worthiness of aircraft. 


The Late Colonel Sir Henry Lyons 

CotonEL Srk Henry Lyons, whose death 
oceurred on Thursday, August 10th, at Great 
Missenden, will long be remembered for his 
geographical and scientific work, and particu- 
larly for what he did for the Science Museum 
during his term of office as Director. Henry 
Lyons was born in London in 1864, and was 
educated at Wellington and Woolwich. He 
entered the Royal Engineers in 1884. During the 
last war Sir Henry was appointed Commandant 
of the Army Meteorological Services, and later 
Director of the Meteorological Office. In 1919 
he retired with the rank of Colonel, and served 
as Secretary to the Advisory Council and as a 
Keeperof the Science Museum at South Kensing- 
ton. In 1920 he was appointed Director as well 
as Secretary of the Museum, and he began a 
notable work of development, which he carried 
on until he retired in 1933. During his term of 
office the number of working models was greatly 
increased and the Children’s Gallery was founded. 
In 1923 he became a member of the Governing 
Body of the Imperial College of Science and 
Technology. He was Foreign Secretary of the 
Royal Society from 1928 to 1929, and for the 
next ten years served as Treasurer to the 
Society. Between the years 1928 and 1937 he 
did much to further international goodwill, and 
founded and was General Secretary of the 
International Council of Scientific Unions. His 
services to science were recognised by the 
bestowal of a knighthood in 1926. In addition 
to being a Fellow of the Royal Society, he was 
also a Fellow of the Geological, Geographical, 
and Meteorological societies, and a Trustee of 
the National Portrait Gallery. His book on 
“The Physiography of the Nile” and his 
** Report on the Island and Temples of Phil ” 
are valuable additions to Egyptology. His 
ready wit and charm of manner endeared him 
to all who knew him, and his memory will be. 
cherished by friends in this country and by 
scientists in all parts of the world. 


Colonial Products Research 

If is announced by the Colonial Office that 
Professor J. L. Sominsen, D.Se., F.R.S., 
Director of Research of the Colonial Products 
Research Council, and Professor Sir Robert 
Robinson, D.Sc., LL.D., F.R.S., of Wayneflete, 
Professor of Chemistry at the University of 
Oxford and a Member of the Council, are now 
on a visit to the Caribbean area, where they are 
discussing fundamental problems of research on 
new uses for Colonial raw materials, with specific 
reference to the co-ordination of the work of 
the Colonial Products Research Council with 
that of the Caribbean Research Council. This 
Council was created last year to provide the 
Anglo-American Caribbean Commission with 
technical and scientific advice on matters con- 
cerning the social and economic advancement of 
the Caribbean peoples. Before going to the 
Caribbean area the two scientists visited Canada, 
where they attended a conference of British 
Commonwealth scientific officers in North 
America and the United States, where they 
planned to establish contact with officials of 
the United States Department of Agriculture 


Pwar. 


interested in similar research, and to see certain 
centres where research is being carried out into 
chemical uses of agricultural by-products. 
Subsequently the scientists visited research 
institutions in Puerto Rico. On Thursday, 
August 10th, they began a visit to the British 
West Indian Colonies in Jamaica. During this 
visit it is hoped that they will meet the West 
Indian Sugar Association in Barbados and the 
Industrial Research Sub-Committee of the 
Caribbean Research Council in Trinidad. 


The War Against U-Boats 


THE joint monthly statement, relating to 
U-boat warfare was issued on Wednesday, 
August 9th, under the authority of Mr. Churchill 
and President Roosevelt. It states that the 
number of German U-boats sunk during the 
war now exceeds 500. It is therefore under- 
standable that the U-boats still operating are 
extremely cautious. Their efforts have been 
ineffective during July, a month which has 
been so important for the success of Con- 
tinental operations. The number of U-boats 
destroyed has been substantially greater than 
the number of merchant ships sunk, Seventeen 
U-boats have been sunk while attempting to 
interfere with our cross-Channel traffic since 
the first landing of the Army of Liberation. 
The U-boat fleet is still of impressive size ; 
nevertheless, the U-boats remain the hunted 
rather than the hunters. They have been 
attacked from the Arctic to the Indian Ocean, 
aircraft playing a great part with surface forces, 
This pressure will be maintained until all 
chances of revival of the U-boat campaign are 
killed, whatever may be the new devices and 
methods developed by the enemy. The German 
claims of sinkings continue to be greatly 
exaggerated. For instance, the claim for the 
month of June, the latest month for which 
complete figures are available, was an exaggera- 
tion of 1000 per cent. 


Women’s Wages in the Engineering 
Industry 

Last week agreement was reached between 
the Engineering and Allied Employers’ National 
Federation and the Amalgamated Engineering 
Union, the Transport and General Workers’ 
Union, and the National Union of General and 
Municipal Workers concerning the wages of 
women workers in the engineering industries. 
The agreement covers three main issues. First, 
it provides for an increase in the wages of 
women workers. In the case of a woman worker 
of twenty-one years and over there is an 
increase of 4s. for a week of forty-seven hours 
for payment by results; in the case of plain 
time workers the increase is 6s. Appropriate 
increases have been agreed upon for workers 
under. the age of twenty-one. Secondly, there 
is an important change in the ‘“ minimum 
standard ”’ for fixing piecework prices or times. 
The existing standard for women of twenty-one 
and over requires that piecework prices or 
times shall be such as will enable a worker of 
average ability employed on payment by 
results to earn at least 25 per cent. on 25s., 
which, in effect, means that piecework prices 
or times require to be so fixed that a woman of 
twenty-one and over of average ability would 
be in a position to earn not less than 53s, 3d. 
The new minimum standard provided in the 
agreement requires that piecework prices and 
bonus or basis times shall be such as will enable 
a worker of average ability employed on pay- 
ment by results to earn at least 27 per cent. 
over the new basic rates. The effect of this is 
that a woman of average ability employed on 
payment by results should be in a position to 
earn not less than 61s. 2d. Thirdly, the agree- 
ment provides for the consolidation of a portion 
of the national bonus in the basic rate after the 
In the case of a woman of twenty-one 
and over, after consclidation, the new schedule 
would be as follows :—Basic rate, 37s.; national 
bonus, 14s.; and timeworkers’ bonus, 5s., 
thereby making an inclusive rate for time- 





workers for forty-seven hours of 56s. 
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The Routine Spectro-Chemical Analysis 
of Steel 


By L. G. 


i @ paper, entitled ‘‘ Some Applications of 
the Spectrograph to the Quantitative 
Analysis of Ferrous and Non-Ferrous Metals,”’ 
which was read in February, 1939+, it was 
shown that the presence of segregates in steel 
was liable to influence the accuracy of results 
obtained by spectro-chemical methods unless 
suitable precautions were taken. 

At that time it was the practice in the 
Bragg laboratory to obtain three separate 
spectrograms by sparking in three different 
positions on the sample, evaluating them, and 
taking the mean of the results for each 
element. If any of the spectrograms gave 
values which fell outside a certain arbitrary 
limit of agreement, a further test was made. 

Two disadvantages of this method were 
that the spectrograms necessary for the 
analysis of only eight samples of steel could 
be obtained on one plate and a considerable 
time was occupied in reading the spectro- 
grams and calculating the results. 

Investigations to overcome these disad- 
vantages and the effect of heterogeneity and 
segregation were made in the Bragg labora- 
tories, with the result that the technique was 
later modified, a single spectrogram being 
obtained from six superimposed exposures at 
different positions on the prepared surface of 
the sample.? 

Details of this technique, together with 
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Fic. 1—LINE PAIRS 


spectrograms and analytical curves obtained, 
were first exhibited at a soirée of the Royal 
Society in May, 1939. 
During the time intervening, the range of 
* Bragg Laboratory, Sheffield. 





YOUNG* 


composition to which spectrographic methods 
are applied has been increased, and the reli- 
ability of the technique has been thoroughly 


TaBLe I.—Standard Conditions for the Routi 
Spectro-Chemical Analysis of Steels 


Wave band ... 2700 to 4300° A. 





Slit width ..: ... ... 0-015 mm. 
Distance of electrodes 
from slit os «oes 685 Cm. 


2 cm. from slit, forming an 
image of the spark on the 
face of the collimator lens 


Quartz condenser ... 


Spark gap... 2-0 mm. 
Applied voltag 15,000 V 
Added capacity 0-005 mf. 


Added inductance... ... Nil 

Upper electrode . H.S. graphite rod, 6-5 mm. 
diameter, pointed to 80 deg. 

Sample steel with filed surface 
horizontal 

90 seconds, six superimposed 
exposures of 15 seconds 
each, taken from different 

itions on the sample 

Ilford, thin film, half-tone 

(1) Standard developer 

(2) Time, 90 seconds at 67 


Lower electrode 


Exposure 


Plate = 
Development 


deg. Fah. 

(3) Fixed in hardened acid 
hypo. for 7 minutes 

(4) Washed in running water 
for 10 minutes 

(5) Dried in a current of warm 


air 
Slit 0-25 mm.; viewing con- 


Microphotometer ... 
denser only employed 


proved by a large number of duplicate tests 
by standard chemical methods. Details of 











this technique, which is still in operation, 


are available for test at the same time. The 
instruments employed—Hilger’s large auto. 
matic quartz spectrograph and microphoto. 
meter—and the method of using them have 
been previously described,’ but there are a 
few additional matters that call for comment, 

A fixed slit, as illustrated in Fig. 2, which 








Fic. 2—15 MICRON FIXED SLIT 


was brought to our notice by Mr. H. Wrighton 
(of the Research Department, Woolwich), 
has been found to ss marked advantages 
over the adjustable slit for routine work. 
Made by Adam Hilger to a special order, it 
consists of two stainless steel jaws clamped 





rigidly on to a brass body, so that the slit 
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FiG. 3—-DE GRAMONT ARC AND SPARK STAND 4ND 
ELECTRODE POSITIONING GAUGE 


are given in Tables I, II, and III, and spectro- 
grams showing the line pairs used are repro- 
duced in Fig. 1. 


width is 15 microns, anda circular stop behind 
the jaws limits the effective length to 2-6 mm. 
The plain quartz window supplied has been 


The technique was designed primarily to|replaced by a F.1025 quartz condensing lens, 


deal with inspection samples, many of which 


approximately 10in. focus, mounted in a 
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= 
brass tube rigidly attached to the slit body 
and effectively excluding dust. This slit is 
par-focal with the standard adjustable slit, 
and can be replaced by it in a few moments 
for experimental work or should it be neces- 
sary to use the Hartman diaphragm. 

Under the stress of a large volume of work, 
the standard “‘ Barfit ’ De Gramont are and 

















Fic. 4—DEVICE FOR TAKING UP WEAR 


spark stands have shown signs of wear. 
Flats have therefore been machined on the 


Taste IT 
Standard Developer for Spectrographic Plates 


Metol (Elon), Kodak 5-00 grammes 
Hydroquinone, Kodak ... ... 11-00 - 
Sodium sulphite, anhy. ... 65-0 ei 
Sodium carbonate, anhy. 45-0 i 
Potassium bromide ... ... 1-50 at 
Distilled water to 5000 mls. 


The developer is used from an aspirator. A dreschel 
bottle containing alkaline pyrogallol solution is arranged 
to remove oxygen from the air entering the aspirator as 
the developer is withdrawn. 

100 mls. are taken for each plate. 


Standard Acid Hardened Fixing Bath 


Hypo. Sainte debi bade ood 8 Ib. 

Sodium sulphite crystals 240 grammes q 
Acetic acid glacial ... ... 150 mls. 
Potassium alum 


Distilled water to cual ene 16 litres 
Dissolve the sodium sulphite in warm water, cool and 
add the acetic acid, dissolve the alum in warm water, 
cool and mix with the previous solution, and add to the 
main hypo, solution. 
100 nt a are taken for each plate. 


vertical pillars, and adjustable brass jib 
pieces have been fitted to the top electrode 

















Fic. 5—CUTTERS FOR GRAPHITE ELECTRODES 


arms and to the bottom pinion housings, as 
shown in Fig. 4. This has effectively removed 
any tendency to side play, and further wear 
may be taken up by single-screw adjustments 
on each jib piece. 


is at electrode distance from the slit, an 
80° pointed (64 mm. diameter) graphite rod 
is inserted vertically in the upper electrode 
holder, and the De Gramont stand adjusted 
so that the point of the graphite rod just 
touches the top centre of the gauge, as shown 
in Fig. 3. The clamp on the bottom of the 


constructed, so that when clamped on the 
bar the axis of the gauge is identical with the 
optical axis of the spectrograph, the end of 
the gauge remote from the instrument ter- 


TaBLe III.—Line Pairs Used in the Routine 
Spectro-Chemical Analysis of Steel 


and not further used. After removing the 
gauge from the bar without disturbing the 
position of the electrode, the viewing lens 
is adjusted till the tip of the electrode coin- 
cides with the top dot on the porcelain tile 








Element.| Range. Notes 
Per cent. 
0-05-0-50 
0-+30-2-0 


-15-0-70|Mn 2933- 
-50-2-0 |Mn 3441- 


Ni 3414- 


Ni 3414-765 
Ni 3101-554 
Ni 3515-054 


Cr 2989: 194 


Cr 2989-194 
Cr 3118-652 
Cr 3408-765 
Cr 3408-765 
Cr 3408-765 


05-0-25|Mo 2816- 


Line pairs. 





Si 2881- 
Si 2881- 


578 
578 


Fe 2874-172 
Fe 2876-802 


Fe 2936-905 
Fe 3443-878 


Silicon ... (2) 


(2) 


Mangan- 063 
ese 988 


Nickel ...| 0-05-0- 25 765 Adjacent (1) 
background 
Fe 3413-135 
Fe 3100-666 


Fe 3513-820 


0 
0 
0 
0-15-1-5 
2-5 —4°5 
0-5 -5-0 

Chro- 0 

0 

0 

0 

0 

1 


mium 


*05-0- 25 Adjacent 

background 
Fe 2990-392 
Fe 3116-6 | (3) 
Fe 3404-359 
Fe 3413-135 
Fe 3407-461 


(1) 


- 15-0-80 
-15-1-5 
-15-1-0 
-60-1-5. 
-0 -4-0 


Molyb- 


enum 


154 Adjacent (1) 


kground 
Fe 2813-613| (4) 
Fe 3162-800 


Fe 3100-666 


15-0: 80|}Mo 2816-154 
20-0-80|Mo 3170-347 


V 3102-290 


o oso cS 


Vana- 05-0: 30 


dium 


Copper ...| 0-05-0-60| Cu 3273-962 Fe 3277-346 














Norres 


(1) The difference between the microphotometer read- 
ings of adjacent background and element line is plotted 
against per cent. element; in all other line pairs the 
logarithm of the microphotometer reading of the element 
line divided by the microphotometer reading of the iron 
line is plotted against per cent. element. 

(2) ,, watearaien, line 2881-931 does not interfere up to 
4-0 per cent. Cr. 
(3) Vanadium line 3118-383 interferes. 
(4) Aluminium line 2816-179 does not interfere up to 
0-05 percent. Al. (The extent of the above interferences 
may vary in different instruments.) 
(5) The log ratio of the line pair Fe 3067-244 and 
Fe 3065-315 is read on every spectrogram to check that 
standard conditions have been maintained. 


minates in a cylinder, 2-0 mm. diameter, 
which is used for setting up the arc and spark 
stand. In use, the gauge is clamped to the 











FIG. 7—PREPARED GRAPHITE ELECTRODES 


when seen through the lens. All 64 mm. 
graphite rods placed vertically in the holder 


Taste [V.—Standard Steels 





Ni, Cr, Mo, ¥, 
cent) per cent|per cent) per cent 


Zz 
9 





1 0-54 0-97 1-02 2-01 0-85 
2 0-43 0-80 2-04 1-55 0-63 
3 0-29 0-60 2-78 1-00 | 0-46 
4 0-19 0-45 3-56 0-55 0-32 
5 0-06 0-30 4-56 0-35 0-18 
6 0-12 1-18 0-49 0-27 0-44 0-20 
7 0-25 1-44 | 0-26 | 0-155} 0-29 0-30 
8 0-39 1-71 0-12 | 0-09 0-12 0-10 























These steels, further supplies of which are not avail- 
able, were jially made to facilitate the work of re- 
standardisation ; due to subsequent extension of range, 
additional standards have now to be included on re- 
standardisation plates. 


and adjusted for height, by means of either 








bar so that the centre of the 2-0 mm. cylinder 





rack and pinion, to coincide with the upper 
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An electrode positioning gauge has been 








lower pinion housing is now screwed up tight 
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FIG. 6—CONSTRUCTION OF ELECTRODE CUTTER 


dot on the tile, as seen through the viewing 
lens, are now automatically correctly posi- 
tioned. It is desirable to use the gauge occa- 
sionally to check that there has been no dis- 
placement of apparatus. 

The preparation of graphite electrodes has 
been simplified by the use of cutters resembl- 
ing a pencil sharpener in appearance and 
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employment. They are carefully made with 
brass bodies and hardened and ground steel 
cutters, provision being made for the adjust- 
ment of the exact cutting height of the latter. 
Five of these electrode cutters, in sizes to fit 
10 mm. and 6} mm. H.S. graphite rods, with 
different shaped steel cutters to produce 
pointed, flat, and recessed electrodes, are ir 
constant use. Figs. 5 and 7 are photographs 
of the set of cutters and the electrodes they 
produce. A detailed sketch of the cutter most 
extensively employed, which makes an 
80 deg. point on 6$ mm. H.S. graphite rods, 
is given in Fig. 6. 

Standard developing solution is made up 
and treated with the care accorded a standard 
titrating solution. As each new aspirator is 
made up the batch of plates in use is tested 
in duplicate, and new standard analytical 
curves for each line pair are drawn. This 
work of restandardisation has been expedited 
by the use of eight standard steels obtained 
with the collaboration of Mr. B. W. Methley, 
F.1.C., chief chemist, Messrs. Steel, Peech 
and Tozer. The analysis of these steels, 
which is given in Table IV, covers most 
samples to which this spectrographic method 
was originally applied. 


Taking ordinary precautions, the repro- 
ducibility of development from plate to plate 
is so good that it has been found unnecessary, 
except for steels outside the usual range, to 
include standards on each plate. 

The contrast obtained by the standard 
development is considerably less than usual 
with thin film half-tone plates, This is 
deliberate and was dictated by the necessity, 
on account of time and convenience, of esti- 
mating the elements Si, Mn, Ni, Cr, Mo, V, 
and Cu from a single spectrogram. The 
densities of all the lines used are by this 
means brought within the working range of 
the microphotometer. 

In conclusion, it is desired to thank the 
superintending scientist, Bragg laboratories, 
and the Director of Scientific Research 
(Admiralty) for permission to publish the 
details of this work carried out in the Bragg 
laboratories and to acknowledge the help 
and co-operation of the staff. 
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Soil-Moving 


Kquipment 


By ROLT HAMMOND, A.C.G.I., Assoc. M. Inst. C.E. 
No. I 


tiem remarkable achievements of engineers 


The high-speed compression-ignition oil 


in this war, in carrying out large con-| engine, to which the misnomer of diesel engine 
struction works, have focused attention on} hasnowbecomefirmly attached, is anexcellent 
the increasing mechanisation in civil engi-|source of power for every type of soil-moving 
neering generally, with particular emphasis!equipment. It operates on heavy and high- 


bustion in this type of engine resolves itself 
into the mechanical problem of using both 
fuel and air to the best advantage, and there. 
fore a great deal of thought and ingenuity 
have been devoted to the design of com. 
bustion chambers, and to the methods of pro. 
viding fuel spray and air movements. The 
satisfactory solution to these problems hag 
involved long and patient research over 
period of many years. 

A “D7” model caterpillar tractor js 
shown in Fig. 1; this has a four-cylinder 
engine, and the engraving shows the cop. 
venient manner in which the controls are 
grouped, the comfortable nature of the 
driving seat, and the method of protecting 
track and transmission from damage jn 
heavy ground. This machine develops 
75 draw-bar H.P. at an engine speed of 100 
r.p.m.; in order to provide for a wide variety 
of work the low-speed transmission gives five 
forward speeds ranging from 1-4 to 5 m.p.h., 
the higher speeds ranging from 1-4 to 6 m.p.h. 
For each of the first four forward speeds there 
is a corresponding but slightly higher reverse 
speed ; this is obtained by means of a quick. 
reverse shifting lever. By this means it is 
possible to change from any of the first four 
forward speeds to corresponding reverse 
speeds by actuating one lever, apart from 
disengaging the clutch. This feature is 
particularly useful in a bulldozing unit, 
where much of the work is carried out by 
travelling backwards and forwards over the 
ground being levelled. 

Careful attention has been devoted to ease 
of servicing in this design; for example, 
steering clutches can be quickly and easily 
removed from the top of the steering clutch 
case. A similar remark applies to the trans. 





mission gear set, which can be removed with- 











Fic. 1—D7 ‘‘ CATERPILLAR *’ 
on the comparatively recent technique of soil- 
moving at high speed. 

Many different types of machine are now 
available specifically for soil moving, their 
successful development having been due to 
three main factors, namely, (1) the very 
successful modern high-speed compression- 
ignition engine, a sturdy and reliable power 
unit for such heavy work ; (2) hydraulic and 
cable-operated remote control gear for 
scrapers, bulldozers, dumpers, and similar 
plant, whereby the operations of excavation, 
transport, and spreading of the soil are 
generally under the control of one man; and 
(3) equipments designed specifically for one 
particular purpose, such as rooters, graders, 





TRACTOR 





brush cutters, elevating graders, and so forth. 





boiling fuels which cannot be vaporised out- 
side the cylinder ; this type of engine is also 
extremely reliable, giving excellent service 
even under the most arduous operating con- 
ditions. Furthermore, as Ricardo and Glyde* 
point out, in so far as the actual combustion 
process is concerned, the nature of the fuel is 
not of great importance; the higher the 
cetane value the shorter is the delay period, 
thus providing smoother running. Neither 
power output nor engine efficiency is 
affected appreciably by variations in the 
cetane number, even over a very wide range. 
These authorities explain that efficient com- 





* “The High-Speed Internal Combustion Engine,” 
by H. R. Ricardo, F.R.S., and H. 8S. Glyde, B.8c., 
A.C.G.I. Published by Blackie, 1941. 











Fic. 2—‘‘ CATERPILLAR’ BULLDOZER AT WoRK 


out disturbing the final drive or steering 
clutches in any way. Again, connecting-rod 
bearings can be inspected and_ replaced 
through the side of the crank case. 

The bulldozer is perhaps the most versatile 
of all soil-moving devices and is by far the 
best equipment for clearing and pioneering 
work. This machine is virtually a track- 
laying tractor, to the front of which is attached 
a movable blade, adjustable over a wide 
range in the horizontal plane and movable 
in a vertical direction by hydraulic or cable 
control. Fig. 2 shows a typical bulldozer at 
work ; the pump for supplying the hydraulic 
pressure of the remote control system is 
mounted on the front of the tractor. 

An interesting example of a cable-operated 
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pon 
bulldozer is shown in Fig. 3; here the blade 
assembly is fitted to a ‘‘Cletrac” tractor. 
The operating cable passes through one of 
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trenches around tree stumps. This engraving 
shows the convenient manner in which the 
operating controls are grouped and the 





Fic. 3—* CLETRAC"’ 


the tubular side struts of the supporting 
frame; this strut thus performs the double 
function of providing a rigid structure and 
of protecting the cable. Sheaves and reeving 
are arranged so that four parts of wire rope 
are used to lift the blade through suitable 
sheaves at the front. Extensive employment 
of welded fabrication is an interesting feature 
of the design. 

The sturdy and simple nature of a cater- 
pillar bulldozer is shown in Fig. 6; here 
again, welded fabrication has been employed 
to great advantage throughout the blade and 
its supporting framework. A simple pin 
fixture is used for adjusting the side arms to 
the required angle ; the thrust on the centre 
of the blade is taken by the U-shaped bottom 
member of the supporting structure, the 
pivot, of which is a large pin directly beneath 
the operating cylinder. 

A similar blade is shown in action in Fig. 4, 
with the far corner of the blade lower than 
the near corner, which is raised to maximum 
height ; this tilt would probably be given to 
the blade when making side cuts for clearing 
or pioneering work. The main object of 
giving a tilt to an angledozer blade is in order 
to correct the transverse inclination of the 
tractor on a sloping hillside and thereby 
enable a horizontal cut to be taken. A tilted 
blade is also used for tree dozing, when it 





TRACTOR WITH BULLDOZER BLADE 





may be necessary to cut roots and to form 








substantial nature of the blade structure. 
A close-up view of a bulldozer blade at 


view of its paramount strategic importance 
and of the necessity for completing it in a 
single Arctic construction season. It involved 
the building of more than 200 timber bridges 
and 6000 culverts where local drainage was 
; the road was opened to through 

military traffic in Novémber, 1942, and will 
doubtless lead to far-reaching developments 
after the war. It passes through territory 
rich in timber, coal, oil, gold, copper, anti- 
mony, radium, mercury, tungsten, and many 
other resources; both Canada and the 
United States have agreed to control future 
development. Since the pioneer road was 
driven through it has been and continues to 
be improved by widening and surfacing and 
the construction of permanent bridges. 

Richardson gives the following typical 
list of equipment accompanying a regiment of 
Army Engineers :— 

Twenty heavy tractors with oil engines, 
bulldozers. 

Twenty-four light tractors with petrol 
—, bulldozers. 

ix pulled graders. 

Three patrol graders. 

Six rooters. 

Six scrapers of 12 cubic yards capacity. 

Ninety-three dump wagons. 

One 6-ton lorry. 





work in heavy ground is shown in Fig. 5; 
here the fixing pins 
are clearly visible, and 


Sixteen lorries. 





the hydraulic pressure 
pump can be seen on 
the front of the trac- 
tor. The sticky nature 
of the soil is indicated 
by the quantity adher- 
ing to the track links ; 
this view also givés 
some idea of the ex- 
ceptional reservepower 
with which these ma- 
chines are provided. 
One of the greatest 
construction triumphs 
of this war, in which 
bulldozers played a 
very prominent part, 
was the completion of 
the 1800-mile Alcan 
Highway in less than 
five months, an 
achievement rendered 


r Pa « Ma mare 
igatebey to “irzal 


t*botuste sono Is 











ca 


SBE EE NRBR RS RAP ERIN Be 


eg Giicyil abl aii 


Lig 











possible only by effi- 
cient organisation and 
by the use of mech- 
anical plant on a large scaie, Time was 
of the very essence of the enterprise, in 











Fic. 4—BULLDOZER WITH BLADE TILTED 








Fic. 5—BULLDOZER 





Fic- 6—‘‘ CATERPILLAR’? BULLDOZER 


Twenty-five jeeps. 
Ten command cars. 





BLADE AT WORK 
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One sedan. parts of Alaska. Permanent frost lies here 


Twelve trailers. 
One mobile crane. 


at a depth of from 6in. to 12in. below the 
surface; orthodox road building methods 





Fic. 7—LORAIN POWER SHOVEL WORKING WITH TRACKED DUMP WAGONS 


Two ? cubic yard power shovels. 

Twenty-five portable lighting plants. 

One small concrete mixer. 

One portable air compressor, capacity 315 
cubic feet of free air per minute. 

Eight small air compressors. 

Six ploughs, 

Twenty-four petrol-driven saws. 

Two portable electric arc welding sets. 

Eight pile drivers. 

Pontoons and similar equipment. 

The greatest problem confronting the con- 
structors was to maintain all plant in full 
operating order, and for this reason a process 
of “cannibalism ”’ was adopted; one unit 
would be sacrificed for the spare parts which 
it could supply for broken-down units. 
Pioneering bulldozers did just enough grading 
work to ensure the passage of fuel lorries ; 
frequently the ground was so bad that drums 
of fuel and lubricating oil were hauled forward 
on sledges by the tractors. For some 16 miles 
the road crosses a marshy substance known as 
“‘ muskeg,” and here the road foundation com- 
prised from one to six or seven layers of logs. 

An interesting and unsual problem in road 
construction was presented by the perpetually 
frozen soil of Western Yukon and certain 





were first tried, but on removal of the top 
layer of vegetation the frozen ground below 
at once started to thaw. This resulted in a 


— 
— 


frozen condition in all weathers ; it has been 
found to form an excellent foundation for the 
highway. 

Extensive clearing operations, under 
extremely difficult conditions, were neces. 
sary, and recently the author was fortunate 
enough to receive some interesting views on 
the experience gained in the removal of tree, 
by bulldozer. He is indebted to Lieut. 
Colonel 8. A. McMillion, of the U.S. Army 
Engineer Corps, who was intimately con. 
nected with the work ; the fascinating lecture 
which he gave on the subject at the [nstity. 
tion of Civil Engineers will long be remem. 
bered by those a were fortunate enough to 
attend. 

He states that there is a practical limit to 
the size of tree which can be removed by 
bulldozer; determining factors are the 
strength of the roots and the amount of 
digging necessary in order to uproot the tree 
successfully. It was found possible to remove 
a tree of 2ft. diameter by cutting the roots 
around the base with the blade of the bull. 
dozer, until enough roots had been cut 
through to permit of the tree being pushed 
over with the blade in the raised position. 
Furthermore, it is possible to increase 
leverage on the tree by the simple expedient 
of pushing up earth on one side of the tree 
to form a ramp, up which the bulldozer can 
climb. Then, with its blade in the raised 
position, it can push over the tree with 
greater ease. This all goes to prove, however, 
that the work involved in removing a very 
large tree could easily render such methods 











FiG. 9—ELEVATING 


rapidly increasing production of mud and 
led the constructors to the novel procedure 
of piling brushwood and trees on top of the 
grade, thus forming a thick insulating {mat 
and preserving the subsoil in a permanently 








FIG. 8—-LA PLANTE—CHOATE 


DumMP WAGONS 





GRADER AT WORK 


impracticable, by virtue of the time spent in 
root cutting and the large hole which would 
be left in the ground after the operation. 
During construction of the Alcan Highway 
it was found that most of the trees were not 
deeply rooted, poor soil conditions, and 
extreme variations of temperature hampering 
normal root development. This was indeed 
fortunate, because clearance of the pioneer 
road by bulldozer was the easiest method of 
removing timber; it was not by any means 
considered to be the best method where the 
timber was required for constructional pur- 
poses. With a more normal root structure 
explosives would have been used to blast the 
stumps in conjunction with the usual logging 
operations. Experience on the highway also 
proved that this method of timber removal 
cannot be recommended for trees having a 
greater diameter than Ift.; it might happen 
that an occasional tree of exceptional size 
could be treated in this manner, but it would 
generally be more efficient to employ bull- 
dozers for their intended functions of grading 
and soil moving. 
In order to review modern soil-moving 
methods in true perspective, let us assume 
that we are faced with the construction of an 
aerodrome in rolling country. Should this 





work entail deep cuttings, then power shovels 
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_ — 
or draglines would be employed; their 
eficiency is directly dependent upon the 
haulage facilities provided, and their economic 
employment can be justified only where rela- 
tively large cuttings are involved. 

A power shovel will operate in any kind 

of soil and will also be capable of loading rock 
déris; the dragline, on the other hand, is 
limited to a certain degree by the nature of 
the soil, but it has the great advantage that 
it can operate on firm ground above a cutting, 
which may in some cases be waterlogged. 
Although its output is appreciably less than 
that of a power shovel, it generally has a 
longer boom and is very suitable for 
casting. Fig. 7 illustrates a Lorain power 
shovel operating in conjunction with cater- 
pillar tractors and LaPlant Choate tracked 
wagons on the construction of the Tygart 
dam, near Grafton, Virginia, U.S.A. Here 
we have complete excavating and hauling 
equipment capable of speedy and efficient 
operation under any ground condition, since 
all the units are mounted on tracks and the 
need for a temporary road or railway is 
eliminated. In fact, with this equipment it 
would be possible to dump embankments 
over soft or marshy ground in a very short 
time. 

Another type of dump wagon which may 
be used in concert with a power shovel or drag- 
line is shown in Fig. 8. All dumping and 
braking movements of these wagons are con- 
trolled from the tractor, the large low- 
pressure types making possible their use in 
very soft ground. 

An elevating grader will yield high output 
under favourable conditions, but with greater 
loading cost than with either power shovels 
or draglines ; it cannot operate efficiently in 
short or light cuts. It casts to one side and 
is thus independent of haulage equipment 
where the excavated material does not 
require to be removed from site, but loading 
costs are duplicated where this may be neces- 
sary. One of these machines is shown in 
operation in Fig. 9, under ideal conditions for 
its full economic employment. 

(To be continued) 








Obituary 


ARTHUR HUGH GOLDINGHAM 


By the death of Mr. A. H. Goldingham, 
which took place at his home, Llas-Wed, 
Nutfield Road, Redhill, on August 13th, 
industry has lost a pioneer worker who 
accomplished much in the development of 
the oil engine, both in this country and 
in America. Mr. Goldingham received his early 
technical training with Richard Hornsby 
and Sons, at Grantham, a firm which he 
joined in 1892. Two years later he was 
sent by the firm to the De la Vergne Machine 
Company, of New York, to supervise the 
construction of Hornsby-Ackroyd engines, 
built under licence. From 1894 to 1912 more 
than a thousand engines of various sizes built 
to this design were put to work in different 
parts of America. The first engine built by 
Goldingham is now in the Smithsonian Insti- 
tute at Washington, where it is shown as an 
historical exhibit. In 1912 the De la Vergne 
Company designed a new type of engine based 
on Hornsby-Ackroyd experience, but with a 
higher compression pressure. About the 
same time the F.H. engine was developed, 
which used air blast fuel injection with a 
vaporising chamber, which was heated before 
starting. Several hundred of these oil engines 
were applied to oil line pumping. For many 
years Mr. Goldingham worked on the design 


and for ten years he held the position of chief 
engineer to the De la Vergne Company. 
About 1926 he returned to England and for 
some years he was attached to the Ingersoll- 
Rand Company, in London, and worked on 
refrigerating plants and oil-engine-driven air- 
compressing plants. More recently he joined 
the London office of Mirrlees, Bickerton 
and Day, Ltd., and was in charge of marine 
oil engine sales. In addition to his technical 
work, Mr. Goldingham found time to write 
many books on oil engines, which are widely 
known in all parts of the world. They 
included “ Design and Construction of Oil 
Engines,” “The Gas Engine in Principle and 
Practice,” and “Diesel Engines, Marine 
and Stationary.”’ He contributed sections 
to two American handbooks, Day’s ‘‘ Hand- 
book of the Petroleum Industry ”’ and Kent’s 
“Mechanical Engineers’ Handbook.” His 
last book, which was published only a year 
or so ago, was on “ High-Speed Diesel 
Engines.” For some years after his return 
to England Mr. Goldingham lived at Warling- 
ham, but in recent years he had lived at 
Redhill. He was a member of the Institution 
of Mechanical Engineers. He made many 
friends both in Great Britain and America, 
and his death will be widely regretted. 








American Engineering News 


Raising a Long Railway Bridge 
The construction of large dams to form 
reservoirs for irrigation, power, and other 
purposes in various parts of the United States 
has in several cases necessitated the raising of 
bridges in the reservoir areas in order to keep 
them above the new water level. A case in point 
is the raising of the Tennessee River bridge of the 
Louisville and Nashville Railroad, 60 miles 
above the Kentucky dam. The distance raised 
was 18ft. This bridge consists of five through- 
truss spans of 200ft., one of 178ft., a 300ft. 
vertical lift movable span, and a 75ft. plate 
girder span. Its concrete piers were 50ft. to 
90ft. high, on good solid foundations. These 
piers were enlarged by jackets of reinforced 
concrete, thoroughly tied into the original 
masonry. As the spans were raised, new con- 
crete was placed in heights or lifte of about 3ft., 
filling in around the concrete blocks upon which 
the spans were supported. Hydraulic jacks 
of 350 tons capacity were placed under the end 
floor beams or cross girders. For the spans 
carrying the towers of the lift span, however, 
500-ton jacks were used. Both ends of a span 
were raised simultaneously, with all jacks rising 
equally. At each rise of }in. oak shims or 
packing pieces were inserted, and when their 
thickness amounted to a little over 9in., blocks 
of precast concrete, 9in. thick and 2ft. long, 
were inserted. In alternate courses these blocks 
were at right angles to each other. Jacking toa 
height of 3ft. progressed from one end of the 
bridge to the other, and was then repeated in 
the same sequence, thus giving about three 
days for the poured concrete to set and harden. 
High early strength cement was used in making 
a concrete of 2500lb. strength. As the lift 
span had to be raised in advance of the towers 
carrying the cable machinery, the counter- 
weights were supported on blocking of steel 
joists and the lifting cables then disconnected. 
During the work on the bridge traffic was 
handled on a timber trestle, 2000ft. long and 
about 75ft. high. 
American Railway Economics 
In the consideration of post-war rail- 
way operation in the United States, one item is 
the lack of economy in keeping in service loco- 
motives twenty-five to thirty years old, owing 
to the ability of more modern engines—steam, 
petrol, or electric—to earn more money, even 
though it represents a greatly increased invest- 
ment and perhaps a higher expenditure per mile 


city or the accessories which improve efficiency, 
while the maintenance expense is high. A 
railway operating some 3000 locomotives is 
running 125 million locomotive miles per year 
with 450 fewer locomotives than in 1924. But 
the tractive force has: increased 15 per cent., 
which, with greatly increased boiler capacity, 
permits of heavier train loads at higher speeds. 
Each of the present engines averages 37,800 
miles annually, as against 22,100 miles for the 
older ones. Modern steam locomotives make 
as high as 250,000 miles in twelve months’ 
service, and oil-engined locomotives up to 
390,000 miles. Furthermore, while older engines 
were shopped for general repairs after running 
26,000 miles, the modern ones average 100,000 
miles, and single units make as high as 300,000 
miles. Another special line for economic study 
is that of lighter weight wagons for high- 
speed service. The reduction in weight may be 
effected in part by the use of alloy metals, 
welding, and special design, but the rolling 
stock must be safe for running and for the pro- 
tection of the lading or freight. There is room — 
for new designs of trucks or bogies, including 
provision for swing action. Tight-lock couplers 
may be needed, and more flexible draught gear, 
with wagons several tons lighter than those now 
in use. Braking is a special subject, and as yet 
there is little experience with the braking of 
trains of light-weight cars, but brake manufac- 
turers are studying the problem. In 1943 the 
American railways carried twice as much 
traffic as in the peak of World War No. 1, with 
one-third less locomotives and passenger cars, 
and one-fourth fewer wagons, and 500,000 
fewer men, but without the delays and conges- 
tion of the earlier emergency. 


Farm Machinery Developments 

In the early stage of the application of 
power traction to farm machinery in the United 
States the horse-drawn type of machines were 
simply hitched to the tractor as an iron horse, 
although the machines were strengthened, and 
to some extent modified. The tractor was also 
fitted with belt drive for operating stationary 
machines. An important step was the mount- 
ing of implements on the tractor, and the design 
of the two elements as a unit. According to a 
recent report, the present trend is towards more 
mounting of implements on the tractor and the 
integration of tne combination unit. For self- 
propelling machinery there is a place on large 
farms, but small farms are in the majority. For 
these latter a prospective development is 
tractor-integrated harvesting equipment, having 
power take-off to operate other machinery in the 
field, and thus avoid bringing heavy crops of 
hay and corn silage to processing machinery at 
the barn. This arrangement will permit elimi- 
nating the wheels and framework of the machine 
element. Then the tractor element can steer, 
haul directly or by cable, push, lift by cable or 
hinged arms, supply rotary motion by belt, and 
furnish power by pneumatic, hydraulic, or elec- 
tric energy generated on the unit. Further 
development will be on the machine element 
rather than on the tractor, and the design idea 
is to get away from considering the tractor 
independently as an iron horse for hauling. 
Much remains to be done in making the equip- 
ment more standardised and reducing the 
number of designs and sizes. Another line of 
development is in making the machine more 
comfortable and more easy to operate. There 
is no reason why the machine, with all its con- 
trols, should not provide the same easy of mani- 
pulation as an automobile, instead of having a 
haphazard arrangement of handles and levers, 
more or less within. reach by various contor- 
tions. Thus the trend of development will be 
in integrating the tractor and machine as a 
unit, and in adapting this unit to the man who 
is to operate it. 








Swiss Rartway Extension.—The 21-mile section 
of main line between Olten and Solothurn is to be 
doubled, and as a first step in this work a second 
track is to be laid from Olten to Oensingen, a 
distance of 11 miles. So far, no decision has been 
made regarding the proposed reconstruction of the 








and construction of these and other engines, 





run. The old ones have not the boiler capa- 
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Iron Ore Mining and Processing in 


New 


No. I 


N important development in the iron and 

steel industry of the United States is the 
revival, on a large scale, of mining and process- 
ing the extensive deposits of iron ore in the 
Adirondack Mountain region, in the north-east 
section of the State of New York. Some of 
these ores were mined and smelted as far back 
as 1798, in spite of the difficulty of access, the 
laborious mining of the hard rock, the absence 
of means of transportation, the wild and inhos- 
pitable character of the country, the severity of 
the climate (with temperatures as low as 50 deg. 
below zero), and the characteristics of the ores. 
These are largely titaniferous magnetite ores, 
which in earlier years were in great disfavour 
with furnacemen, principally on the score of 
being refractory and requiring greater heat and 
more fuel for reduction in the blast-furnace. 

Both titaniferous and magnetic ores are 
included, and while most of the magnetites 
carry sulphur in varying proportions, those of 
certain beds are practically free from this 
element. Magnetic ores are of two main types : 
sedimentary and igneous. The latter, found in 
limited areas, are high in titanium. In fact, one 
of the new enterprises is concerned mainly with 
the production of titanium, The région has not 
been completely explored, but on the basis of 
outcroppings, mine workings and diamond 
drilling, estimates of the prospective available 
tonnage of ore range from 800 million to 1800 
million tons. Note, throughout this article the 
ton is the “‘ long ton ” of 2240 lb. 

With the exploitation of the vast resources of 
soft iron ores in the Lake Superior region since 
about 1880, the hard Adirondack ores became 
of relatively small importance, both economic- 
ally and commercially. But the richest deposits 
of the Lake Superior ores are being depleted to 
a considerable extent, and developments in that 
region will be largely along the line of economical 
production of the great deposits of the leaner 
ores. Under these conditions, and with the 
great improvements in machinery and methods 
of mining and treating iron ores, the Adirondack 
workings have been revived. In 1941 the output 
of this region was 3-6 per cent. of the total 
output of the United States, while that of the 
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Lake Superior region was 85-3 per cent. The 





new development, which began five years ago, 
includes the modernising of six groups of mines, 
with their processing 
plants, by four large 
companies, making an 
investment of some £10 


—————— 


richest of which average 60 to 70 per cent. iron, 

This Adirondack development is not 9g 
‘war ’’ enterprise, but a permanent commercial 
enterprise undertaken by four strong companies 
of long and wide experience in the field. Ip 
fact, the work was initiated before war wag 
looming ahead. It is of such importance that 
the American Institute of Mining and Meta). 
lurgical Engineers has published a series of 
reports on the several operations in its official 
magazine, Mining and Metallurgy. From thege 
reports the following information has been com. 





million. All six plants 
treat the ore by grind- 
ing, concentrating, mag- S 
netic separation, and . 
sintering. For this last x 
process all use fine 
anthracite coal as fuel. 
They are likely to be 
the precursors of further 


developments of these _— 
mineral resources. = 
ols. 


It is expected that 
in 1944 the t 
development will reach 
the stage of an annual 
mining of 11 million 
tons of ore, half by 
underground workings 
and half by power 
shovel methods in open 
cuttings. This amount 
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There is great varia- 
tion in the chemical 


FiG. 1—METHOD OF MINING AND HANDLING ORE 


composition of the Adirondack ores. Fromypiled, but omitting the interesting historical 
lean varieties of 22 to 25 per cent. iron| details and the descriptions of the old methods 
they range up to practically pure magnetites, the | of mining and treating ores. 
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Mineville Works.—The largest of the new 
developments is the Mineville and Port Henry 
property, which was leased in 1938 by the 
Republic Steel Corporation. Its annual ship- 
ping capacity was then 500,000 tons of lump 
ore, concentrates, and sinter. This has been 
increased to 1,000,000 tons by increasing the 
mining and hoisting capacity, expediting the 
mine programme, providing additional equip- 
ment in the mines, and building or rebuilding 
the wet concentrator and the sintering plant. 
In 1944 the operations are producing at the 
annual rate of 1,800,000 tons of ore, which in 
turn produces 1,000,000 tons of material for 
shipping. 

At Mineville the mines operate in two dis- 
tinct beds of ore, one above the other, but 
served by two separate hoisting shafts. After 








used. To avoid the silicosis hazard wet drilling 
is employed, a water valve on the drill opening 
automatically as the air is turned on. Detach- 
able bits are used on all drilling. 

Bits, drill steel, and hammer drills are repaired 
at a shop on the surface. The bits are recon- 
ditioned by hot milling, being first heeted in 
pyrometer-controlled furnaces, and allowed to 
cool after milling before hardening, which is 
done in 2 similar oil furnace at 1440 deg. Fah. 
They are quenched and tempered in automatic 
devices, all this precise heat treatment resulting 
in a greater footage per bit than with hand 
operations. 

New concentration facilities had to be pro- 
vided, and the wet process was adopted, both to 
avoid the silicosis hazard and to eliminate as 





much as possible of the phosphorus. The 
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centrating plant is treating 4800 tons of crushed 
ore daily it will produce 3000 tons of concen- 
trate averaging 68 to 70 per cent. iron. Phos- 
phorus will be reduced to 0-025 per cent. in ore 
coming from the upper bed and 0-25 per cent. 
in that from the lower bed. 

Since the magnetites, as ground, are not suit- 
able for either blast-furnace or open-hearth 
furnace, the sintering or fusing of this fine 
magnetic material into a porous mass is an 
important part of the operations. The sintering 
plant has two sets of pans, so that ore from the 
two beds is treated separately. To the ground 
ore is added 5 per cent. by weight of fine anthra- 
cite waste coal, and 25 to 30 per cent. of Zin. 
fines screened from the previously sintered 
product. This mixture is fed to a pug mill, with 
sufficient water to form a binder, the product 
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considerable study it was decided to abandon 
the old methods and to handle all ore through 
one central shaft. This new shaft, 8ft. by 20ft., 
with a double line of rails and a manway, is on 
an incline of about 30 deg., and has 12-ton 
skips. Through 350ft. of overburden it has 
steel sets and concrete lining. The floor has 
concrete beams, 20ft. apart, the full width of the 
shaft, and between these are four lines of 12in. 
by 12in. creosoted pine longitudinals. Wood 
ties or sleepers, 15ft. long, are laid across the 
timbers and upon them are laid 112-lb. flat- 
footed rails. Rock tailings form the ballast. 

Ore from the lower bed at the 680ft. level is 
discharged into a steel pocket for loading into 
trains of 10-ton mine cars, which are hauled by 
an electric trolley locomotive to a pocket on the 
new shaft at the same level, from which point 
it is hoisted to the surface. All other loco- 
motives in the mines are of the storage battery 
type, on account of previous accidents from 
bars coming in contact with 260-volt trolley 
wires. In all the new work the levels are at 
vertical intervals of 150ft., or about 300ft. on 
the incline. 

Main levels are 9ft. high and 12ft. wide ; 
drifts have tracks of 3ft. gauge. In Fig. 1 is 
shown a typical stope, with the method of 
mining and handling the ore. At each stope a 
chamber is formed above the level of the main 
haulage drift to accommodate a 50 H.P. double- 
drum scraper hoist or winch and serving a load- 
ing platform over the track in the haulage 
drift. The scraper brings down the ore and dis- 
charges it through the platform imto mine 
cars of 6 cubic yards capacity. In mining, both 
mounted and hand-held jack hammer drills are 





@ 7-mile railway to the bins of the concen- 
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3—HEAD HOUSE AND PRIMARY CRUSHING PLANT 


primary and secondary crushing plants have a 
capacity of 300 long tons of crude ore per hour 
and are operated on two eight-hour shifts per 
day. The concentrating plant has a capacity 
of 200 tons of crushed ore per hour and is 
operated approximately twenty-four hours per 
da, 


y- 

In the head house and primary crusher plant 
(Fig. 3) the crude ore, from 36in. blocks to 
fines, is dumped automatically by the 17-ton 
shaft skips into a 250-ton bin, from which it is 
fed over @ grizzly or bar screen to a jaw crusher 
of 5}in. maximum output, its discharge going 
to steel storage bins. Ore high enough in 
magnetic iron for use in open-hearth furnaces 
is picked out by means of screens and magnetic 
pulleys, this product being loaded directly into 
railway cars. The leaner ore goes to the 
secondary crusher and then to a series of screens, 
the final.one being for }in. size. This final 
product goes to storage bins, from which it is 
loaded into railway cars for transportation over 


trating plant at Port Henry. 

In this new magnetic concentrating plant 
(Fig. 2) the crushed ore is fed by belt conveyors 
to a pair of high-intensity wet magnetic rough- 
ing separators for removal of most of the free 
gangue, which is pumped by a rubber-lined 
pump to the waste pile, The magnetite- 
bearing material is screened and ground in a 
ball mill to a ten-mesh size and passed to high- 
intensity wet magnetic separators known as 
finishers. These produce a high-quality mag- 
netic concentrate, which is dewatered in filters 
and then elevated to storage bins ready for 





delivery to the sintering plant. When the con- 


being then spread 8in. to 12in. thick on the pans 
and then ignited by low-pressure fuel oil 
burners. Air is drawn down through the bed 
by fans, resulting in the fusing of the ore 
particles into @ porous mass. The sintering 
takes from fifteen to twenty minutes, and the 
finished product, after screening out the fines, 
is discharged into railway cars for transportation 
to furnaces at the steelworks. The capacity is 
about 1,000,000 long tons of sinter annually. 


(To be continued) 








American TRAIN Wrretess Tests.—A few 
weeks ago the Atchison, Topeka and Santa Fé 
Railway completed the first test trip of a loaded 
freight train equipped with two-way radio-telephone 
communication between its head and rear ends. 
The test extended over 2200 miles of line between 
Bakersfield, California, and Chicago, and the train, 
consisting of sixty-eight wagons, was equipped 
with ultra-high-frequency broadcasting and receiv- 
ing sets. The purpose was to make preliminary 
tests of ultra-high-frequency amplitude-modulation 
radio communication between end to end of freight 
trains, and to determine its efficiency in service, 
involving a wide variety of physical and atmospheric 
conditions en route. The work was done under an 
experimental licence granted by the Federal Com- 
munications Commission, and the data secured on 
the trip will be made available to the Railroad 
Panel of the Radio Technical Planning Board, of 
which the Association of American Railroads is one 
of the sponsors. It is stated that all types of 
physical conditions, including mountains, deserts, 
rock cuts, tunnels, and rainstorms, were successfully 
encountered. 
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* PLASTICS IN WAGON BUILDING 


THE recently announced proposal of the 
South African Railways to build special wine 
traffic wagons in which plastics are to be used 
as one of the constructional materials, and 
the four-wheeled plastic vans of the Southern 
Railway, described in our issue of March 10th, 


1944, foreshadow, perhaps, developments 
of railway wagon construction in post-war 
years. Plastics must be considered seriously 
for railway wagons, not for technical reasons 
alone. In his Budget speech the Chancellor 
of the Exchequer emphasised the importance 
to the country’s economy of developments in 
the chemical industry, and he instanced 
plastics as a leading example. If full employ- 
ment for all is to remain a principal point in 
the Government’s post-war policy, the widen- 
ing of the plastics industry may form one 
avenue for maintaining the desired level 
of employment. But that industry will 
need new markets of great magnitude 
even more than numerous miscellaneous 
,| markets to form a basis for its economic 
$| stability, and wagon building may be not 
the least of them. 

Quite apart from the position of plastics in 
a general sense, there can be no doubt that 
the use of these materials for post-war wagon 
building is in keeping with the trends of 
science and engineering. Economically their 
use should enable a considerable saving to be 
made in the labour charges of building and 
maintenance. As in many branches of engi- 
neering, the full exploitation of these poten- 
tialities can be achieved only through the 
principles of mass production, and these 
principles do not mean simply the production 
of the greatest possible number of units in the 
shortest time on a belt or similar system. 
They involve, for example, the balance 
between production and consumption, and 
the provision of the means of ensuring con- 
sumption right up to the top level of pro- 
duction. In this technical-economic field, 
too, plastics are in perfect harmony with 
general progress, in that they are inherently 
moresuitable than is wood for mass-production 
principles as applied to railway stock. 
Financially, economically, politically, and 
psychologically, the immediate post-war 
period may be the one most suited to the 
introduction on a large scale of plastics for 
wagon building. The enormous amount of 
timber felling for priority consumption which 
has been a characteristic of the last five years, 
plus the difficulties of importing timber, must 
have seriously depleted the big stocks of well- 
seasoned wood normally held by railway 
and private wagon works. Furthermore, it is 
unlikely that the countries from which we 
nd new | normally import large quantities of timber 
Aster | have been able to carry out proper felling and 
"| seasoning programmes of their own during 
the war years, so that little possibility exists 
of importing seasoned timber for immediate 
use. Practically and politically, therefore— 
and the two are by no means always 
synonymous—the incorporation of plastics 
in wagons, and in coaching stock, may be a 
boon in providing for the maintenance of 
employment and the widening of a new 
industry at a time when it may be difficult, 
and even unjustifiable, to carry on an old 
one, and, at the same time, to give an 
advance in railway operating and mechanical 
engineering practice. 

The technical advantages and problems of 
the application of plastics to railway wagons 
may be capitulated briefly. First, admission 
is to be made that for some years the use of 
the new materials will probably be above 
underframe level only—as in the Southern 
vans—with one important exception, that of 





bearings, with which practical and encourag- 


ing experience over a wide temperature and 
weather range had been obtained on the 
Continent before war began. But the range 
of application to wagon superstructures can 
be virtually complete ; initially, perhaps, for 
covered wagons and for those open types not 
intended for specialised mineral traffic. Even 
with present knowledge, plastics are available 
to suit the requirements of certain special. 
purpose vehicles, e.g., milk wagons, in which 
the 3000-gallon glass-lined tanks used on 
British railways could be superseded for 
new construction by cheaper and just as 
efficient plastic tanks. Other promising 
avenues, apert from simple body construction, 
are for chemical liquid tanks and for insu. 
lated vehicles such as banana vans. Without 
being unduly optimistic, one may visualise 
the practicability of building a standard steel 
wagon underframe and chassis suited to the 
mounting of a variety of plastics super. 
structures or bodies—an extension, in fact, of 
existing practice in regard to mounting con- 
tainers on flat trucks. Two purely railway 
problems will present themselves should 
extensive use be made of plastics for wagon 
superstructures. Tare weight reduction is 
inherent in the use of plastics, and as such 
is beneficial. But it will lead to an even 
greater difference than at present between 
tare and fully laden weights; and the two 
problems will be to provide, first, brake 
equipment and power, and, secondly, a satis- 
factory suspension system, to cater for both 
extremes and every intermediate state. Both 
these questions come to the fore when any 
advance is made in the ratio of the pay-load 
to the total weight. 


Gasworks and the View 


THERE is an immemorial contest between 
beauty and utility. Not that the useful 
cannot be beautiful; quite the reverse in 
fact. Certain functionalists, indeed—there 
must certainly have been engineers amongst 
them—have even dared to claim that a thing 
really fit for its purpose must necessarily be 
beautiful. In support, the locomotive can b> 
quoted (though perhaps with mental reserva- 
tions in regard to Mr. Bulleid’s latest goods 
design); the ocean liner, too, with its fine 
expressive hull; or the turbo-generator 
imperturbably humming in its hall; and 
the great suspension bridge, the symmetry of 
whose catenary the architect needs to do 
nothing to enhance ; even perhaps also the 
gross gravity dam expressive as it seems of 
the brute strength of the rocks and mountains 
that surround it. All these are fit for their 
purpose, and have their beauty, too. Thus 
the contestants often marry. But, unhappily 
for the protagonists of the “fit for purpose” 
view, beauty often—too often—refuses the 
wooing of utility. We need, to point the 
statement, but to mention, say, the railway 
bridge at Charing Cross—or better, much 
better, your local gasworks ! 

Of course, our Victorian fathers seem to 
have made no bones about it. It was not 
for those hardy engineers to propound quves- 
tions about the functional aspects of beauty. 
To judge by the sites they chose for gas- 
works they considered a useful thing justified 
its existence anywhere by its utility alone. 
And perhaps, indeed, it does. At least, to 
hedge only but a little, few but the over- 





sensitive would be willing wholly to give up 
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the use of gas in order to remove the gas- 
works from any kind of view. But obviously 
the first enthusiasm of the pioneers—or 
perhaps we wrong them and should rather 
write of their over-enthusiastic disciples—has 
largely evaporated in us. We no longer hope 
to usher in a new millennium by the multi- 
plication of vseful things alone. For apart 
from the original joy of creation, there is 
nothing emotionally stimulating about the 
mere continued existence of a useful thing, 
and surely there should be some emotional 
content in the attainment of such a blessed 
state ? However marvellous they may have 
seemed to the first generations to experience 
them, all ovr discoveries are doomed to 
become the everyday humdrum “tools ”’ 
of a merely more comfortable (in wartime less 
comfortable) existence. Moreover, so quickly 
do they follow one another that the power to 
wonder fails. Never, as they flicked down 
the switch to turn on the electric light, can 
our children have felt quite the same high 
emotion our fathers felt when they first 
turned on the tap and applied a taper to the 
gas. And with the departure of our wonder 
at our increasing control over the powers of 
Nature and the waning of that excitement 
with which we first witnessed the brilliance 
of the burning product of the gasworks, are 
we becoming perhaps a little more critical 
regarding the sad deterioration in the View ? 
Are we not, in fact, beginning to wonder 
whether, after all, as a help towards attaining 
the millennium a View may not be more 
important than proximity to the gasworks? 





Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 
THE SEMMERING LOCOMOTIVE TRIALS 


Sir,—Further to Mr. Marshall’s communica- 
tion, I regret to have omitted to give the source 
from which the information given came. It is 
a substantial publication by the former Austrian 
State Railways, called ‘‘ History of the Austro- 
Hungarian Railways.” The author of the 
article describing locomotive developments is 
Karl Goelsdorf, the famous locomotive designer. 
I shall be pleased to assist Mr. Marshall if he 
wishes to obtain any further information. 

F. J. Havt. 








120, Bickenhall] Mansions, 
Bickenhall Street,W.1, 








Sixty Years Ago 





AERIAL NAVIGATION 


In the history of aerial navigation August 
9th, 1884, ought, it would seem, to be regarded 
as an important date. It witnessed what was 
claimed to be the first fully authenticated 
steered flight, out and return between two pre- 
viously designated points. The flight was 
achieved by Captain Renard, director of the 
military balloon works at Meudon, France, and 
his assistant, Captain Krebs. The machine 
was an elliptical balloon fitted with a rudder and 
a car carrying a 10 H.P. electric motor driving 
a propeller and supplied with energy from 
accumulators capable of giving sufficient 
current to last several hours. The flight began 
at Meudon and extended as far as Villebon, 
about 7 miles distant. At that point the air- 
ship’s course was turned through ‘a semi-circle 
of about 300 m. radius and the balloon returned 
to Meudon. The altitude maintained through- 
out the trip was about 180ft., and the flight 
was completed in about 40 min. In a leading 
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AUTOMATIC AERIEL TORPEDOES 
Conveying Explosives to a Given Point. 





destination during the night. 


senders may desire. 
drifts away and is lost 


at short notice. 





AUTOMATICALLY STEERED. 


These machines are made to run up to a speed of Twelvé Miles per 
hour. They are made to send out in a calm or when the wind is going 
in a favourable direction. They are driven by Kane-Pennington Engines 
Steered Automatically as to direction and altitude, and used to carry 
dynamite or other explosives. For example, to destroy the enemy 
several hundred of these machines are started to arrive at their 
Each torpedo may be made to carry 2 
Ton of Dynamite, and to drop it automatically at such a point as the 
When the charge.is dropped, the Aeriel Torpedo 
This is the only known way to destroy the 
enemy without danger to the attacking foe, owing to the fact that no 
operators are required, due to the automatic appliances. 

Orders taken to furnish Governments with these Aeriel Torpedoes 
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“THe EnNGwEER” 


THE AERIEL TORPEDO SYNDICATE, 


LIMITED, 


5 & 6, GREAT WINCHESTER STREET, E.C. 


For Particulars Address 


234 to 238, HOTEL METROPOLE, LONDON. 
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great caution in accepting the truth of the 
reported flight, although particulars of it had 
been laid before the French Academy of 
Sciences. We recalled previous stories of 
balloon voyages which had been imposed on the 
public, notably one said to have been made in 
1857 by Gavarni, an artist, who with four com- 
panions claimed to have flown from an un- 
specified point in the north of France to Algiers 
and to have returned safely to the place of 
starting. Although the modesty of the 
claims made for the recent flight were 
in favour of the report being true, we 
argued cautiously that more information con- 
cerning it would be required before the story 
could be fully accepted. A breeze was said to 
have been blowing against the balloon on 
the outward journey. Taking the reported 
wind velocity of 12 miles an hour as correct, we 
calculated that in a dead. calm the propelling 
equipment must have been capable of giving 
the balloon a speed of about 26 m.p.h. Such a 
speed, we thought, was extraordinary, for it 
was equivalent to the wind velocity during a 
brisk gale with the wind pressure rising to more 
than 3 Ib. per square foot. Summing up, we 
said that ‘‘if ever aerial navigation is to be 
accomplished it is scarcely likely that the 
balloon will have much to do with it.” A 


to be capable of propelling a balloon would, we 
argued, be better employed in some aerial 
machine unencumbered with gas. 








An Early “ Aeriel’* Torpedo 


WrarPED round a parcel delivered a few 
days ago to The Middlesex Chronicle, Hounslow, 
was @ advertisement from THE ENGINEER 
of May 22nd, 1896. The astute editor of The 
Chronicle, seeing in the advertisement a pre- 
cursor of the flying bomb, produced a short 
illustrated article in his issue of August 5th. 
We confess that we had forgotten all about the 
advertisement or the advertisers, and as the 
matter is of topical interest we reprint it here- 
with. The Aeriel Torpedo Syndicate took a 
whole page, but whether it resulted in business 
we are unable to say, and it must be agreed 
that the apparatus does not look like a very 
practicable proposition. It would be no good 
asking us how it worked; we do not know, 
but our private opinion is that it would not 
have worked at all. Nevertheless, one may see 
in the Aeriel Torpedo an antecedent of the 
troublesome projectile which the B.B.C. delights 








motor so powerful in relation to its weight as 





article in our issue of August 29th we expressed 





to call ‘‘ the thing.” 
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Weight Control in Aircraft Design 


and Production 
By EDWARD BOWYER* 


) gwd years after the Wright brothers 
first flew, aeronautical engineers are at 
last becoming truly weight conscious. In the 
United States the movement has progressed 
to the recent establishment of an organisation 
—the Society of Aeronautical Weight Engi- 
neers—which is solely engaged on propaga- 
tion of the gospel of weight control and 
reduction, and on investigation of the numer- 
ous branches of this most complex subject. 
The Society’s title alone is significant of the 
importance attached by the American air- 
craft industry to weight control, indicating 
the general existence of technicians who are 
specially concerned to watch weights and 
loadings at all stages of design, manufacture, 
and operation. British aircraft firms are 
quietly paying close attention to the subject. 
Weight, once accepted in drawing and pro- 
duction offices as a factor of less importance 
than some others, is now recognised as equal 
to any, with claims needing consideration 
even when they conflict with aerodynamical 
efficiency or the advantages secured in pro- 
duction by standardisation of component 
parts. The company’s weight control engi- 
neer ranks to-day with the chief draughtsman 
or the chief stressman ; he may, in fact, fill a 
double réle and be one or the other. 

Since an aeroplane has the main handicap, 
compared with surface vehicles, that it must 
at all times during operational movement 
lift and sustain its own weight, it may seem 
paradoxical that so many years have passed 
before weight control has been generally 
accepted as a dominant factor in the tech- 
nique of design and construction. Structural 
weight pays no dividends. Its increase 
reduces proportionately the military or com- 
mercial load that the vehicle can carry. 
Alone, this fact might have been thought 
sufficient to ensure adequate regard to the 
subject. 

Undoubtedly, designers and production 
engineers have always sought to keep the 
weight down, but the need to do so has been 
obscured by many conflicting requirements. 
Few, if any, aircraft have ever been built to 
within a close approximation of their designed 
or estimated weight. The aircraft industry 
has generally accepted the position that a new 
aeroplane is always overweight, and that it 
tends to get heavier with continued use and 
modification. The present preoccupation 
with weight control is probably a direct con- 
sequence of the desperate search for the 
maximum operational efficiency needed to 
preserve technical superiority over the enemy. 
Supporting the tendency has been the clear 
realisation among long-headed commercial 
aircraft operators of the revenue which may 
be derived for every pound—every ounce 
even—saved in the structural weight which 
becomes transmuted into payload A further 
encouragement to examination of weight 
tolerances has been the influx of unskilled 
labour into the aircraft factories, and the 
resultant need to exert ever more drastic 
control over the products of that labour if 
efficient aircraft are to be manufactured. 

The weight engineer comes into the picture 
in the earliest stages of specification and 
design of a new type of aircraft. His terms 
of reference are :—First, that the estimated 
basic weight shall be as low as is safe and 





* Chief of Information Department, Society of British 
Aircraft Constructors. 


feasible; and, secondly, that the basic weight, 
once established, shall not be exceeded. He 
is constrained to consider design in the most 
minute detail. Item by item, he concerns 
himself with minute fractions of the total 
structural weight—yet his activities, if 
operative at every stage from the preparation 
of the original specification, may secure an 
aggregate saving of no less than 15 per cent. of 
that weight, equivalent in a heavy bomber 
to 4500 Ib. of extra bomb load, or an increase 
of some 300 miles in radius of action if the 
whole of the saving be applied to augment the 
fuel load and the bomb load is left unchanged. 
Commercially, the revenue value of carrying 
an extra 2 tons of payload every trip is 
obvious. It must run into many thousands 
of pounds sterling a year, sufficient perhaps 
to turn an uneconomic operation into a 
profitable one. 

Experience has shown that excess in weight 
of the actual aeroplane over the designed 
weight is caused by four main factors. They 
are :—Omissions and mistakes in the pre- 
liminary calculations (a source of error which 
the most meticulous check and re-check is 
never likely to eliminate altogether) ; the use 
of materials from available stock which are 
thicker than the nominal] gauge on which the 
calculations and stressing are based; lack 
of control in workshop processes; and the 
installation of extra fixed equipment or the 
adoption of revised and severer stressing 
requirements. Among numerous other minor, 
though appreciable, factors are, effective but 
heavy repairs, and unnecessary complication 
of internal gear (for example, too many and 
too lengthy leads in the electrical system). 

The aircraft manufacturer controls part 
only of the weight of the finished aeroplane. 
Under present conditions he is probably 
responsible for the airframe, the fuel and oil 
systems and tanks, and the provision for 
internal equipment. A great part of the air- 
craft is supplied by other manufacturers, 
including such major items as the power 
plant, which (excluding the fuel and oil 
systems) will amount to nearly one-fifth of 
the structural weight; the landing gear 
(another 2 per cent.) ; numerous standardised 
components; and the equipment to be 
installed—radio, navigational instruments, 
stowages, and so forth. Hence, weight con- 
trol, to be effective must go much farther 
than the aircraft factory itself. Suppliers of 
all kinds of accessory gear and parts, even of 
taw and semi-fabricated materials, must be 
weight conscious if major benefits are to be 
secured. Even name-plates are worth con- 
sideration. Plastic name-plates instead of 
metal will achieve a small but useful saving ; 
still more weight will be saved if impressions 
are adopted instead of plates wherever 
possible. Special nuts and bolts, which con- 
tinue in use for year after year without modi- 
fication, may be heavier than efficiency 
requires. Quality of workmanship is vitally 
important, its control even more so. The 
addition of one unauthorised protective finish 
+o a large aeroplane may shoot up the weight 
by several hundred pounds. All excess 
material should be carefully removed, Design 
tolerances and dimensions must be rigidly 
followed. It is even worth while to make sure 
that every dropped nut and rivet is removed 
from the prototype before the final weighing, 





while the greatest care must be taken to see 


that such “ stowaways ” do not get boxed up 
in the structure during manufacture. 

The weight control authority at the air. 
craft firm will be particularly interested to 
receive no-ification of any parts of the fully 
equ pped structure which appear capable of 
refinement in design. Weight engineers wil] 
examine with especial care every standard 
part, as such parts, particularly where they 
have remained in use for some time, may be 
unnecessarily heavy in the light of con. 
temporary development. Incidentally, the 
Society of British Air-raft Constru tors, 
which is largely responsible for British air. 
craft standards, is constantly engaged on the 
review of its existing standards ; those which 
are obsolete—and weight is one major 
criterion—are immediately scrapped and 
a new standard part is prepared and sub- 
stituted. 

Few, indeed, are the aspects of design 
which are unworthy of the attention of the 
weight engineer. The choice of power plant 
offers many chances of weight saving, accord. 
ing to the kind of cooling system, carburetter 
installation, and other features which are 
finally adopted. The landing gear also pre. 
sents numerous possibilities. The distance 
from the ground to the point of attachment 
of the undercarriage is dictated by the height 
of the wings or by airscrew clearance. The 
shorter it is, the lighter is the landing gear. 
The choice of electrical or hydraulic methods 
of wheel retraction introduces other chances 
of weight saving. The weight engineer will 
favour covering moving surfaces, such as 
ailerons and elevators, with fabric. It has 
been calculated that specification of fabric 
coverings for control surfaces may result in 
counterbalance weight savings of no less 
than 0-4 per cent. of the structural weight of 
the aircraft. 

While the field for possible weight saving 
in the design and specification stage is well- 
nigh limitless, it can all be stultified unless 
strict attention is paid to observation of 
weight tolerances in the course of manufac- 
ture. And here a tolerance of plus 5 per cent. 
is sufficient to ruin the weight engineer’s work. 
Except in most special cases, the weight 
tolerance permitted on a drawing must not 
exceed plus 2 per cent. No production draw- 
ing will be issued to the shops until the weight 
has been approved by the weight control 
authority. Further, each factory organisa- 
tion will be planned to ensure that weight is 
watched most rigidly at every stage of pro- 
duction, with a family tree of responsible 
group leaders and engineers radiating from 
the chief weight control authority, whatever 
form that may.take. 

It follows that every time the permissible 
weight tolerances are exceeded an inquiry 
must be made and action taken, either to 
approve the excess or to decide another 
method of manufacture which will meet the 
weight condition. The weight engineer's 
signature will rank in importance with that 
of the chief inspector. Managers and fore- 
men will be asked to collaborate with the 
drawing-office in checking all sources of excess 
weight. They will pay heed to close observa- 
tion of regulations laid down for application 
of protective or camouflage coating. They 
will see that additional coats are not applied, 
or patches and repairs inserted, without the 
knowledge and approval of the weight con- 
trol authority. Sub-contracting firms will be 
asked to conform to the parent firm’s general 
requirements on weight control, and to make 
provision for examination of all sub-con- 
tracted parts for weight tolerances. 

Obviously, rigid weight control, because it 
introduces a further control, marches counter 





to the attainment of maximum output. Com- 
petent authorities are, however, inclining 
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more and more to the view that the influence 
of weight on the performance of modern aero- 

Janes is so great and its effects so far-reach- 
ing that, as with inspection, a certain loss in 
output is well worth while. Because it mili- 
tates against maximum production, both in 
the drawing-office and in the shops, weight 
control must be the subject of constant educa- 
tion and reiteration among the technical and 
production personnel. Given the interest 
which such education should stimulate, any 
small loss in overall output will be more than 
balanced by the greater efficiency of the 
aeroplanes préduced, and by the psycho- 
logical advantages inseparable from the care 
and consideration required in every detail of 
design and planning for production. Weight 
control is one more step towards perfection— 
that, in modern aeronautical engineering, is 
its justification. 





Regional Organisation of the 
Ministry of Production* 


DEVELOPMENT OF THE ORGANISATION 


THE original recommendation of the Citrine 
Committee on Regional Boards was that the 
Ministry of Production should be a supra- 
departmental authority to ‘‘ concert and super- 
vise ’’ the Supply Departments. Your Com- 
mittee still thinks that this conception was the 
correct one and it was accepted in principle by 
the Government. In practice, however, this has 
not been achieved. As a consequence the duty 
of the Ministry, both at the centre and in the 
Regions, has become in effect limited to one of 
co-ordination. But even this limited function 
tends to cut across the organisations of the 
various Supply Departments so that its 
successful performance depends on personalities. 
Moreover, it is obvious that proper co-ordination 
is impossible without full knowledge of all the 
relevant facts and that the Boards must rely on 
the co-operative spirit of the Regional Con- 
trollers of the Supply and on the 
extent to which the latter are kept informed by 
their own Ministries. 

There was, in the spring, 1943, a certain 
amount of criticism among manufacturers of 
the way the Boards were working; disappoint- 
ment at their lack of effectiveness; and dis- 
quietude about the growth of staff, the danger of 
the multiplication of forms and returns, and the 
compilation of excessive statistical records. It 
was stated that the Ministry of Production 
regional staff were not taken into the confidence 
of the Regional Controllers of the Supply 
Departments ; that the Controllers in their turn 
were not taken into the confidence of their own 
Ministries; that there had been insufficient 
publicity to advertise the existence of the 
Regional Organisation of the Ministry of Pro- 
duction (with its capacity centres, &c.), so that 
manufacturers either did not know of its exist- 
ence or did not appreciate its functions. Most 
serious of all, there was said to be resistance 
among the representatives of some of the Supply 
Departments owing to their apprehensions about 
the overriding powers of the new Ministry. 

Much of this criticism can be traced to the 
inevitable obstacles which had to be overcome 
when the Boards were settling down to their 
new functions. The Committee of last session 
early formed the view, which since has been 
expressed by nearly every witness, that the 
appointment of the Boards was something like 
two years too late and that any hesitation or 
lack of firmness that may have been shown was 
in the main attributable to the fact that they 
have had to deal with Ministries which were in 
the field before the Ministry of Production was 
formed and which, of necessity, had already 

settled their independent modus vivendi. The 
3oards, however, at that time had had little 





* From the Seventh Report from the Select Com- the Capacity Office Organisation. 


mittee on National Expenditure. July 28th, 1944. 


entirely cordial. 


more than six months in which to settle down 
to their new tasks, and it was still thought too 
early to form any judgment as to their future 
value. The inquiry was accordingly suspended. 
In the present session your Committee has 
reopened this inquiry and has heard evidence 
from the Chief Executive and the head of the 
Regional Organisation of the Ministry of Pro- 
duction ; from members of the Midland, the 
East and West Ridings, the North-Western, and 
the London and South-Eastern Regional Boards; 
from the Chairmen of +he Scottish and Welsh 
Regional Boards; ai: from manufacturers 
and employees. Your Committee has been 
glad to find that, in the Regions visited on this 
second examination, the resistance, which had 
existed at one time on the part of some of the 
representatives of the Supply had 
been overcome largely as a result of the 
character of the Chairmen of the Boards, and 
the response from the Regional Controllers of 
the Supply Departments and the Ministry of 
Labour. They have been very favourably 
impressed with the choice of those who have 
been appointed to these positions and with the 
harmonious working which has resulted. 

Your Committee was informed that the 
Boards possessed. more information than they 
did in regard to contracts, &¢., and were able, 
by means of the power which they had acquired 
of refusing to authorise additional labour and 
new factory premises or extensions of existing 
works, to keep a reasonable balance between 
labour and capacity within their regions. There 
is, however, still need for a wider knowledge 
among manufacturers of the Regional Boards’ 
work ; some firms appear to remain ignorant of 
the Boards’ existence, and others tend to deal 
direct with the Ministry with which their 
principal contracts are placed. After 4} years 
of war, many firms’ contacts have become 
stabilised, and they no doubt find it more con- 
venient to use the channels to which they have 
become accustomed. It remains, however, 
essential that the information in regard to their 
contracts should be passed down at the earliest 
moment to the regional level. Your Committee 
is glad to note that the growth of the regional 
staff and its cost has now been arrested, and 
considers that the figures are not too large 
for the variety of work undertaken. [A table 
showing the size of the staffs is given in an 
Appendix]. 

It is your Committee’s view that some sort 
of co-ordinating body in the Regions is essential 
for the smooth working of war production. It 
considers the constitution of the Boards as a 
whole to be satisfactory, though it has 
some comments to make at a later stage on 
some of the functions which these perform. 

The conception of a Ministry of Production 
meets a recognised need, in that such a Ministry 
is able, together with the Ministry of Labour, to 
take a bird’s-eye view of the whole productive 
capacity of the country. Decentralisation to 
the Regions and districts is essential for the day- 
to-day work of production, and the influence 
which these two Ministries can exert affords 
some guarantee that the competing claims of 
the various Supply Departments do come under 
impartial review at a reasonably low level. The 
Ministry of Labour have, through the Labour 
Exchanges, the advantage of thirty years’ 
experience of decentralisation, and this experi- 
ence is of the greatest value to the Regional 
Boards. The proper allocation of labour is a 
key point in the organisation of production and 
the recommendations of the Labour 8 Sub- 
Committees, though their relationship to the 
Boards varies from Region to Region, are prob- 
ably one of the most important factors in the 
day-to-day work of the Boards. It is gratifying 
to report that there is now a readiness to utilise 
the services of the Ministry of Production in 
composing differences which arise from the 
competing demands of the three Supply Depart- 
ments. It is clearly vital that these twe 
“‘eommon service ” Ministries should work in 
the closest collaboration, and your Committee 
is satisfied that the relations between them are 


An important feature in all the Regions is 
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Ministry, these offices ‘‘ are able to exert a con- 
tinuous influence towards a right distribution of 
production load, . . . they are able to plan with 
knowledge and to act as a valuable guide in the 
fluid changing field of sub-contracting and of 
certain types of main contract,” The essential 
purpose of the Capacity Offices is to ensure that 
up-to-date records should be available of the 
engineering capacity of all firms in any given 
district, and that the knowledge that these 
records exist should be made general among 
manufacturers, who should seek the advice of 
the offices before undertaking or putting out 
new work. A scheme such as this to secure the 
more even distribution of work by bringing 
together firms overloaded with contracts and 
firms with idle capacity was envisaged in the 
Seventh Report of the Committee of 1941-42, 
in which it was recommended that the Capacity 
Clearing Centres then existing should be 
extended so as to cover the whole country and 
should be given the responsibility for maintain- 
ing a continuous and complete survey of indus- 
trial capacity (see paragraphs 110 and 119 (40) ). 
Your Committee has made special inquiries 
into the development of this organisation. A 
standard system for recording capacity and 
is now in operation, but the preparation of the 
records, which involved a large number of visits 
to firms, was not completed till January, 1943. 


It must be admitted that the Capacity Offices 
have not fulfilled the high hopes that were 
originally entertained. The use made of them 
has on the whole been disappointing, and the 
fact that the Ministry of Production was late 
in the field has increased the difficulties. It 
seems generally agreed that this new machinery 
could never have dealt with anything but the 
fringe of sub-contracting capacity. Nearly all 
the larger firms have for years had their own 
organisations for finding capacity for sub- 
contracts and know all the local firms, or at 
least the type of firm, most likely to be able to 
undertake their work. The records of capacity 
are not, and cannot be, completely informative ; 
the quality of the tools and of the labour 
employed in the firms asking for work cannot 
always be accurately recorded ; some smaller 
firms are reluctant to declare their surplus 
capacity for fear that, instead of new work being 
offered them, their existing labour wiil be taken 
away; and jobs offered are often of the type 
which it is most difficult to get accomplished. 
Moreover, the extent of the use made of the 
Capacity Offices by the Supply Departments 
has been disappointing. Only 10 per cent. of 
the small number of requests for capacity have 
come from Government Departments. Here 
again the main lines of contracting by Govern- 
ment were already well established 
before the Ministry of Production was set up. 
Your Committee does not, therefore, think that 
any intensification or drive to improve the 
capacity records would be worth while. Little 
use is in fact being made of them in war con- 
ditions, and it appears unlikely that the store of 
information which has been so laboriously 
collected will be drawn on to any great extent in 
either the transitional or the post-war period. 
While what has been said above applies to the 
records themselves, nevertheless, the actual 
process of their compilation has afforded oppor- 
tunities for a survey of all districts by the 
visiting technical officials, and these officers 
have often been able to make suggestions for 
improving efficiency. The opportunity, how- 
ever, for any large-scale upgrading of firms by 
this means does not seem likely to arise, and it is 
probable that a small pool of highly skilled 
technical officers attached to each of the 
Boards themselves would prove to be a more 
effective means for securing this. In addition, 
the experience of the Capacity Offices has pro- 
vided a valuable connecting link between the 
Ministry of Production and industry and, as 
was put by one witness, they are the “ eyes and 
ears”? of the Regional Boards. But your Com- 
mittee is not satisfied that the capacity records 
themselves justify the staff employed in 
attempts to keep them up to date in theii 
present form. Possibly now that they have been 
started, it would be worth while to continue 
maintaining some simpler form of record which 
would involve much less clerical labour. Your 
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Committee recommends this possibility for 
consideration. 


CoNncLUSIONS 


Your Committee has also been impressed by 
the amount of work which has unobtrusively 
been done. It was put to them in the course of 
evidence that, for the single purpose of co- 
ordinating the work of the Supply Departments 
in each Region, a whcle-time Chairman with a 
small secretarial staff was all that was required. 
But your Committee is satisfied that the 
present widespread undertakings of the Boards 





in the various Regions are of value and could 
not be performed under any such simplified 
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trade union officials: who have given their 
services on the Regional Boards and District 
Committees. 








The Weir ‘‘ Paragon” House 





WE reproduce herewith drawings and photo- 
graphic views of the Weir ‘“‘ Paragon” 
house, the first of which has been erected for 
demonstration purposes at Edinburgh by 
G. and J. Weir, Ltd., of Cathcart, Glasgow. 
Provisional arrangements are now in hand for 
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PLAN OF ‘**PARAGON’’ HOUSE 


arrangement. The present undertakings all 
help the machine to run smoothly and should 
be encouraged at least during the con- 
tinuance of the war. 

The continuation of any part of the Regional 
Organisation of the Ministry of Production in 
the transitional or in the post-war period is a 
different question on which, though it is strictly 
outside their terms of reference, your Committee 
would like to make one comment. If there is to 
be set up, in the post-war transitional period, 
anything in the nature of a National Industrial 
Board, such as has been envisaged by the 


erecting one hundred demonstration houses in 
Scotland. Later progress will depend upon the 
war situation, but it is stated that if certain 
preliminary steps are taken in the near future 
it will be possible to produce fifty of the houses 
per week five or six months after the end of 
hostilities in Europe. 

The ‘‘ Paragon ’’ house is a successor to a 
factory - produced house which Lord Weir 
developed about twenty years ago and of which 
over 3000 were erected. These original Weir 
houses in their design and materials were of an 
emergency character and were constructed of 





Barlow Commission, valuable advice might be 


timber clad with steel plate. No unlimited 








EXTERIOR 


furnished to such a Board by a network of local 
advisory committees following the lines of the 
present Regional Boards and District Com- 
mittees, together with other forms of decentral- 
isation such as industrial groups. Such com- 
mittees would be able to bring to the problem of 
post-war industrial reconstruction the good will 
and wide local knowledge which have been built 
up in recent years by the manufacturers and 





or House - 


claims were made for them, although a recent 
survey has shown that their actual performance 
has exceeded original anticipations. The experi- 
ence gained from them, combined with recent 
technical progress, has been embodied in the 
** Paragon ”’ house, but the objective has been 
altered from a house just good enough to meet 
emergency conditions to one of a permanent 
character and of the highest quality and possess- 


ing standards of habitability higher than those 


of a conventional house of brick. 

The house has a total area of 870 square feet, 
measured within the inner wall surface. The 
living room has a gross floor area of 191 square 
feet and the kitchen with its adjoining ‘‘ utility ” 
room an area of 150 square feet. There are 
three bedrooms with areas of 150, 120, and 102 
square feet, and a lavatory bathroom with an 





area of 44 square feet. Approximately one-half 
of the house is thus devoted to sleeping accom- 
modation and one-half to working and living 
accommodation. The internal arrangement is 
not, however, inflexible. No load is carried by 
the partitions and the arrangement of the rooms 
and their equipment can as a consequence be 
varied. 

The outer walls and roof units are of heavy- 
gauge steel sheet, pressed and welded and 
jointed by bolted cover plates. Between the 
outer and inner wall-sheets two air spaces 
separated by a fibre glass blanket provide heat 
and sound insulation. The inner wall surfaces 
are covered with any recognised form of 
material, such as plywood or—for the kitchen 





PART OF KITCHEN 


and bathroom—white enamelled steel. The 
internal partitions are formed of sliding and 
interlocking pressed steel frames carrying an 
inner membrane of ‘‘Celotex’”’ and the wall 
boarding. The chimneys are of a special design, 
which, it is claimed, avoids down draught 
troubles in any wind. The tongued and grooved 
wood flooring is hydraulically pressed together 
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and secured to the steel joists and is placed in 
position in complete sections. All outside steel- 


work in the walls is painted with special paint 
incorporating granite chippings. On the roof 


aiming graticule or ring was fixed, the graticule 
on the new sight, which consists of six diamonds 
arranged in a circle around a centre spot, 
moves on the reflector as a result of his or the 
enemy’s manceuvres, and 
the graticule also expands 
or contracts according to 
the adjustment of the 
twist grip. On going into 
attack the pilot adjusts 
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contain exactly the wing 
span of the enemy aircraft. 
With his hand on the 
throttle as he shortens his 
range, he drops his wrist 
to open the graticule, at 
the same time keeping the 
central aiming dot on a 
vital part of his opponent. 
In doing this the pilot 
knows that the sight is 
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- CROSS SECTION THROUGH ‘“ PARAGON’ HOUSE 


the chippings are omitted. The foundations 
may either be concrete walls with a damp- 
course or a concrete raft entirely coated with 
bitumen. The fitments of the house are suffi- 
ciently indicated in the engravings to make 
detailed mention unnecessary. 

Variations in the general plan of the house 
are under consideration, including a twin 
single-storey type for two couples and a two- 
storey pattern. As regards cost, no definite 
figure is named by the company, as it must be 
determined by the cost of materials after the 
war, which cannot reasonably be forecast. It 
is, however, asserted with confidence that the 
cost will be substantially less than that of a 
conventional brick or concrete house built to 
the same standard and having similar accom- 
modation and equipment. 








The British Gyro Gun Sight 


THE efficiency of our fighter aircraft has been 
doubled as a result of the introduction of the 
new British gyro gun sight. This gun sight has 
brought about a revolutionary change in aerial 
fighting. Fighter pilots may now open effective 
fire on their opponents with the speeds of each 
aircraft upwards of 400 m.p.h., at ranges of 
over 400 yards and at angles of deflection which 
were considered to be impracticable only a few 
months ago. 

The introduction of the gyro gun sight reveals 
another of Great Britain’s great scientific 
achievements, It was conceived and developed 
at the M.A.P. experimental establishments by a 
team, including Professor Sir Melville Jones, 
Group Captain Ford, Mr. A. A. Hall, Mr. B. 
Sikes, and Mr. Hancock, and is notable for its 
simplicity in use, despite the complexity of its 
internal construction. The sight consists of 
numerous electrical units suppyling informa- 
tion to @ sighting head which is immediately 
in front of the pilot. On the sighting head 
there is a glass screen, 4fin. by 2}in., known as 
the reflector, on which the pilot sees the 
graticule and through which he sees the enemy 
aircraft. The pilot has only two adjustments 
to make to the sight as he goes into attack. 
First, by turning a lever he “informs” the 
sight of the type of aircraft he is attacking. 
He also “informs” the sight, by turning a 
twist grip, which is incorporated in the throttle 
at bis left hand, of the range at which he is 
attacking. These seemingly simple procedures 
automatically feed the correct electric currents 
into the sight. Whereas in previous sights the 





range, combat results show 
that the efficiency of our 
fighter aircraft in respect 
of kills to combats has 
been nearly doubled by the introduction of 
this sight, and it may therefore be said that 
our fighters are now destroying nearly twice as 
many Luftwaffe aircraft as they were six 
months ago. 
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Engines of Flying Bombs 





From the description of the flying bombs 
which was circulated some time ago—see THE 
ENGINEER, June 23rd, 1944—it would appear 
that the propelling jet is produced by a device 
that has been known for many years and that 
was originally proposed for use in a gas turbine. 
It is extremely simple, but highly inefficient ; 
the bombs themselves consume | gallon of 
petrol per mile. 

We reprint below from H, H. Supplee’s “ Gas 
Turbines,” 1909, a description and illustration 
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which make the design and action of the device 
quite clear. How closely it agrees with the 
unit of the bombs will bé seen at once. 

It may well, we think, be taken as certain 
that the compressed air in the two spherical 
chambers in the flying bombs is used principally 
to drive the motors of the gyroscopes which 
control the ailerons and rudder, but in part to 
elevate the petrol to the jets. 

‘*In the case of the second group, the explo- 
sion turbines, the air compressor is eliminated 
or greatly simplified. The explosive mixture is 
formed in the same chamber in which it is 
ignited, being either at atmospheric pressure or 
slightly above, and by its expansion, consequent 
upon the explosion, it acts upon the turbine 
wheel. The principle of such a machine is 
shown. The explosion chamber is closed at the 
back by a valve A held to its seat by a light 
spring B, the chamber having an expanding 
nozzle opening at C. The gas enters at small 
ings, as at E, under the seat of the valve, 


ignited electrically at H, and discharged 
through the nozzle C upon the buckets of the 
turbine wheel T. The discharged gases pass 
through an induced current nozzle G, which 
acts to reduce the temperature of the issuing 
gases and lower the velocity of the jet as it acts 
upon the turbine wheel.” 








Manchester Joint Research 
Council 


Tue Vice-Chancellor of Manchester Univor. 

sity and the President of the Manchester 
Chamber of Commerce have announced the 
personnel of the Manchester Joint Research 
Council, which is being set up jointly by the 
Chamber and the University. The first members 
of the Joint Council will be :—Professor P. M. S. 
Blackett, F.R.S., Dr. C. T. J. Cronshaw, Pro- 
fessor D. R. Hartree, F.R.S., Professor J. R. 
Hicks, Professor Willis Jackson, Professor J. 
Jewkes, Sir William Clare Lees, Dr. J. E. 
Myers, Professor W. E. Morton, Professor M. 
Polanyi, F.R.S., Sir Ernest Simon, Sir John 
Stopford, F.R.S8. (Vice-Chancellor), Sir Ray. 
mond Streat, and Professor F. C. Thompson, 
all representing the University. The Chamber 
of Commerce representatives on the Council 
will be:—Mr. J. Harold Brown, Mr. E. A. 
Carpenter, Mr. J. Curwen, Mr. R. H. Dobson, 
Mr. John 8, Dodd, Dr. A. P. M. Fleming, Mr. 
H. M. Harwood, Mr. A. H. S. Hinchliffe, Mr. 
Frank Longworth, Mr. L. E. Mather, Mr. N. (. 
McCulloch, the Earl Peel, Mr. C. G. Renold, 
Mr. A. V. Sugden, and Mr. John F. West. 
Plans are in hand for the first meeting to bo 
held at the Manchester University on Monday, 
October 9th, and thereafter it is proposed that 
the Joint Council shall meet quarterly. At 
the first meeting various constitutional matters 
will be settled. The first Chairman will be 
elected and other members will be co-opted. 
In this latter connection, proposals will be 
tabled to ensure close liaison with the British 
Cotton Industry Research Association and 
the Department of Scientific and Industrial 
Research. Other subjects noted for considera- 
tion are :—A statement of the aims and objects 
of the Joint Council; election of an Executive 
Committee and secretariat ; and the proposed 
establishment of an information bureau. 
It will be recalled that a general outline of 
the work of the Council was given by Mr. 
Hinchliffe, President of the Chamber of Com- 
merce, at the final meeting in the series of talks 
recently arranged on the subject of “ Science 
and Industry.” Sir John Stopford, Vice- 
Chancellor of the University, also made refer- 
ence to the Council on Founder’s Day. Briefly, 
it may be said that the principal objects of the 
Joint Council will be :—To disseminate new 
knowledge and accelerate its use and applica- 
tion; to encourage and facilitate research ; 
to initiate discussions leading to special 
inquiries and/or investigations, including econo- 
mic and/or sociological questions; and to 
e e in activities to i science and 
industry into closer relationship. 











Hicuway Construction tn Perv.—It is reported 
that the Peruvian Government is promoting tho 
building of three trans-Andean highways designed 
to link coastal and Sierra Peru with the isolated 
Amazon area known as La Montana. The southern 
highway, now in its early stages of construction, 
departs at Urcos from the existing Arequipa-Cuzco 
trunk line to penetrate the jungle area of tho 
artments of Cuzco and Madre de Dios vid the 
valleys of the Rios Marcapata and Inambari. The 
central highway extends from Lima through Tingo 
Maria to the Rio Aguaytia, running parallel with the 
railway as far as Cerro de Pasco. When the northern 
highway is completed it will extend from ug th 
on the Pacific, to Puerto Manuel Prado, on the Rio 
Maranon, slightly down river from Borja. The 
highway will terminate at a point where the last of 
the foothills of the eastern slope of the Andes merge 
into the flat jungle and will coincide with the limit 
of navigation for sizable river craft on the Rio 
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Mechanical Handling in 
Foundries* 
(Conténued from page 112, August 11th) 


VI.—CorEz Sanp AND CorEs 


Core sand may be delivered and discharged 
into storage bins in the same manner as mould- 
ing sand previously described. It is necessary 
to dry core sand before use in order to maintain 
a uniform moisture content to enable standardis- 
ation of mixing to be effected. This may be 
accomplished by a coal, coke, or gas-fired 
stationary dryer, but if the sand contains a clay 
content in excess of 2 per cent. it will not easily 
flow, and for this type of sand and, where quan- 
tities in excess of $ ton per hour are required, it 
is more satisfactory to employ a rotary sand 
dryer, which may be fired by coal, coke, gas, or 
oil. The feed to rotary type dryers should be 
uniform, and this condition may be effected by 
a drag link conveyor (Fig. 19) passing through 
the storage hopper and delivering into an 
elevator which in turn feeds the dryer. Before 
discharging from the dryer the sand passes 
through @ screen built into the dryer to eject 
waste materials which may be in the sand. 

After drying the sand is conveyed to storage, 
preferably over the mixers, by one of four 
methods, the first three of which have already 
been described under the heading “‘ Moulding 
Sand.” The methods are :—(1) Bucket elevator, 
(2) troughed belt conveyor, (3) tilting bucket 
conveyor, and (4) pneumatically. 

The bucket elevator method is very suitable, 
since the feed is uniform, while the troughed 
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Fic. 19—Drag Link Conveyor Feeding Rotary Dryer 


belt conveyor will deliver the sand to storage 
some distance from the dryer, rising at an angle 
up to 18 deg. to the horizontal. If a number of 
dryers and storage hoppers are necessary, the 
tilting bucket conveyor will collect sand from 
any dryer and deliver to any one or number of 
hoppers. 

The pneumatic method of transferring core 
sand from the dryer to storage also acts as a 
cooler and the sand may be conveyed long 
distances and to any position with ease (Fig. 20). 
This method consists of a fan, cyclone to receive 
the sand, and the necessary piping to the dryer. 
The cyclone is situated between the dryer and 
the fan, thus the draught is induced and only 
the fine silt enters the fan. 

Dry sand may be fed to the mixer through a 
measuring device with interlocked valves at the 
feed and discharge ends of the regulator, which 
takes advantage of the flowability of dry sand, 
or the sand may be fed through gates into con- 
tainers on rails over the mixers, which in turn 
discharge the sand into the mixers through 
gates. 

Mixed sand tends to dry out and should 
therefore be delivered to the core makers in 
bulk in closed hoppers with hinged or sliding 
doors. Elevators and conveyors are not there- 
fore suitable for this duty, but if a mechanical 
method is required, the overhead chain con- 
veyor with tilting buckets is satisfactory. 
Barrows or trucks perform the duty admirably 





and if the building permits, the mixers and 
walkway may be on an overhead platform, so 
that the sand may be discharged into vertical 
chutes which deliver into mixed sand hoppers. 

Cores are transferred to the baking ovens on 
flat trays and may be conveyed by any of the 
following methods :—(1) Elevating platform 
trucks, (2) roller track, (3) steel mesh or steel 
band conveyor, and (4) overhead chain conveyor. 

Hand or power-operated elevating platform 
trucks may be employed in conjunction with 
stillages, or the trays of cores may be conveyed 
on roller track which requires less floor space, 
although freedom of movement is restricted. 
Steel mesh or steel band conveyor is uni-direc- 
tional and requires the core making benches and 
machines to be in a straight line relationship 
with the ovens. Freedom of movement is 
restricted, and it is necessary for an operator 
always to be in attendance at the discharge end 
of the conveyor. 

An overhead chain conveyor is very satis- 
factory, and the relation of core making benches 
and machines to the ovens is not so restricted. 
A further advantage is that an operator need 
not necessarily remain in constant attendance 
at the ovens, since a tray of cores may be allowed 
to pass round the conveyor a second time. This 
feature also allows some selection of trays for 
baking, if this is required. Baked cores may be 
conveyed to the coring-up stations by any or 
a@ combination of the above methods through 
the dressing stations, but since the cores are 
now firm it is unnecessary to employ trays. 


VIL.—Heat TREATMENT 


Most types of the conveyors already dis- 
cussed may be employed satisfactorily in the 
heat treatment department. As, however, they 
are normally installed integral with the furnace 
equipment, they are not discussed here for 
reasons already set out in the introduction to 
this report. 


VIII.—Ferriine SxHor 

Jobbing Foundries.—In jobbing foundries 
where the castings produced are of a more 
varied character with regard to their weight 
and bulk, undoubtedly the best method of 
handling them to the fettling shop is by the use 
of an overhead crane. When the moulding and 
fettling shops are not in the same bay, the 
castings may be transferred from one bay to 
another by a bogie. 

Heavier castings are usually fettled and 
cleaned on the floor and the only handling 
facilities required are those which enable the 
casting to be turned over to give access to other 
faces. For this duty the overhead crane is 
widely used, but the wall type jib crane having 
a travelling hoisting unit fitted enables the 
fettler to obtain quick lifts and gives him a 
comparatively wide area of floor space in which 
to work. Where the fettling shop is some 
distance from the foundry, castings may be 
transported from one to the other on wagons 
hauled by locomotive or on petrol or electrically 
operated trucks. 
Mechanised Foundries.—Mechanical handling 
methods of conveying castings from the foundry 
to the fettling shop in mechanised foundries, 
where a big quantity is to be handled, may be 
classified under two headings :—(a) Batch type 
and (b) continuous type. Into the former 
category may be placed the following :—Hand 
barrow, overhead crane, and hand or power- 
operated truck. 

The latter category consists of roller track, 
flat belt conveyor, scraper or push plate con- 
veyor, slat or apron plate conveyor, and over- 
head chain conveyor. 

With the batch type method of handling 
castings it is necessary to use skips or baskets, 
and these may be placed at the operator’s side, 
where the first process in the fettling shop is to 
be carried out. 

If this method is to be continued through the 
fettling shop, each operator must have a full 
skip and an empty skip at each operation, and 
in order that an operator need not wait between 
batches it is essential that the skip-conveying 
equipment is primarily designed above its 
normal capacity. 


suitable for handling big castings. Another dis- 
advantage of this conveyor is that it can be 
damaged by very hot castings. 

The scraper or push plate conveyor is used 
for conveying small castings, but with this type 
the castings may be loaded direct from the 
knock-out in the hot condition. Maintenance 
costs are higher than with the belt conveyor. 

The slat or apron plate conveyor is widely 
used for carrying castings to the fettling shop 
and @ rough inspection may be made of the 
castings by operators picking off the castings 
and replacing after inspection. There is, how- 
ever, a danger of castings escaping inspection, 
and this should not therefore be considered as 
any more than a rough check to remove obvious 
waste castings. 

Roller track may be employed, and, depend- 
ing on whether the castings will present a fair 
face to the rollers, it must be decided whether 
or not trays or skips shall be used. 

The overhead chain type of conveyor is a very 
satisfactory method of conveying castings to 
the fettling shop, since the castings may be 
loaded at the knock-out and taken by almost 
any route to the unloading station. With this 
type of conveyor the castings may be hooked 
on to the carriers or may be loaded into skips or 
trays suspended from the carriers. Very effec- 
tive cooling of the castings may be obtained so 
that at the unloading station the first cleaning 
operation may proceed immediately. 

A further development of the overhead chain 
conveyor is the dual-duty conveyor, in which 
the chain has attachments which push the 
trollies along a rolled steel section supported 
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Fic. 20—Pneumatic Delivery of Dried Core Sand 


below the chain runner. The trollies from 
which the trays or skips are suspended may then 
be pushed by hand or mechanically off the live 
track by preselective switches on to dead lines 
which serve as storage stations for process 
operations. When the particular process has 
been completed, the castings may be reloaded 
to travel to the next process station, where 
again the preselective switch diverts the trolley 
and load on to the dead line. An advantage 
with this type of conveyor is that, if a particular 
casting or batch of castings does not require a 
certain operation carried out, the trolley or 
trollies may by-pass one or a number of the 
dead line cleaning stations. 


IX.—InsPectTion DEPARTMENT 


General Considerations.—Many of the tech- 
nical considerations which have to be taken 
into account in the selection of mould, core, or 
sand conveyors do not apply to the conveying 
of castings in the inspection department. 
Economy in handling and accessibility to the 
castings to be inspected are the main objects 
to be aimed at, but successfully to achieve these 
objects the following factors have to be con- 
sidered :— 

General Lay-Out of the Plant.—In an existing 
foundry and also to a less extent Im a new 
foundry, the general lay-out of the mspection 
department, and therefore of the conveyors 
which serve it, must be influenced by (a) area 
and shape of the available space and (5) situa- 
tion of the fettling shop, of the enamelling 








* The Institute of British Foundrymen. Report by 
the Mechanical Development Sub-Committee of the 
Technical Committee. 


The flat belt conveyor may be used for trans- 
porting quantities of small castings, but is not 
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dispatch department. Provision may have to 
be made for a proportion of the castings to be 
transported to a special test, and in some 
foundries for some or all of the castings to pass 
through a dipping or enamelling room. 

Amount of Inspection Necessary.—A general 
or preliminary inspection for the detection of 
mejor faults may be carried out in the fottling 
shop, simultaneously with the operation of 
fettling. In the inspection department castings 
of simple design, or where inspection require- 
ments permit, may be inspected on the con- 
veyor as they pass from fettling to enamelling 
or dispatch. Where a more detailed inspection 
is required, removal on to a viewing or jigging 
bench may be necessary. 

Maximum and Minimum Weights of Castings. 

i from 10Ib. to, say, 50lb. weight 
may be transferred from conveyor to bench by 
hand. The benches should be close to the con- 
veyor, as, in the case of roller conveyors, this 
permits of the larger castings being rolled over 
on to the benches. The transfer to the benches 
of castings of 50 lb. weight and upwards should 
be effected by pulley block. When a pulley 
block is employed, it is not so necessary for the 
benches to be adjacent to the conveyor; in 
fact, a space is sometimes an advantage, to 
provide working space for the operator. 

Small castings of a few pounds weight or less 
should be conveyed in containers or skips, 
which can be lifted off the conveyor by a pulley 
block. When the output of the foundry con- 
sists entirely of castings weighing from a few 
ounces to a few pounds, the employment of a 
conveyor would not be justified ~ unless the 
number of castings to be handled was very con- 
siderable. If these conditions do not apply, 
castings may be handled in skips transported 
by a power-driven truck, to which trailers may 
be attached if necessary. 

Quantity of Castings to be Handled.—This 
factor will determine the size of the department 
and the number of conveyors which are required. 
This quantity and the size of the castings deter- 
mine the size of the conveyor and the total 
weight which it has to support. 

The Ensure that No Castings Fail to be 
Inspected.—This condition may not always be 
fulfilled when mechanically operated continu- 
ous conveyors are used, but arrangements can 
be made to avoid this. The requirement can be 
met satisfactorily by the use of roller conveyors, 
where the castings are pushed along manually, 
or by the employment of two conveyors, one 
along which the castings arrive from the fettling 
shop and another along which they depart to 
the next department. The latter arrangement 
is satisfactory when inspection is carried out on 
benches which should be placed between the two 
conveyors. 

Types of Conveying Apparatus: Roller Con- 
veyor.—The roller conveyor, manually operated, 
has already been described, and is the most 
generally useful type for the conveyance of 
castings through the inspection department. 
The top of the conveyor should be of a suitable 
working height to facilitate inspection on the 
conveyor or transfer to inspection benches, 
which should be at approximately the same 
height. If arrangements in the fettling shop 
are such that loading has to be done from ground 
level, loading may be effected by a short length 
of inclined roller conveyor, which may be 
operated mechanically. Alternatively, the cast- 
ings may be pushed up the inclined conveyor 
by hand. Smaller castings can be loaded by 
hand. Roller conveyors are not suitable for 
the transport of castings which are so small or 
of such a shape as to be liable to stick between 
the rollers. 

Belt Conveyor.—As castings are liable to 
damage the fabric or rubber, this type of con- 
veyor (previously described) should only be 
used for small castings: In general, the type of 
castings for which belt conveyors are suitable 
will be handled more easily and satisfactorily 
in skips. 

Pendulum Chain Conveyor.—The general 
remarks on this type of conveyor when used 
for mould carrying also apply when pendulum 
conveyors are used for transporting castings. 
The carrying plates or trays are used for small 


hung. Automatic loading and unloading of 
the tray type can be arranged. When visual 
inspection only is necessary, it can frequently 
be carried out more successfully on the pen- 
dulum conveyor than on the roller type, due to 
greater accessibility of all parts of the casting 
when suspended than when laid flat. 

When painting, spraying, or dipping is neces- 
sary, @ pendulum conveyer may be employed 
to convey the castings from the inspection 
department, through the spraying and drying 
rooms, and thence to storage or shipping. If 
dipping be required instead of spraying, a drop 
in the overhead track may be imme 
diately over the dipping tank, so that the cast- 
ings are lowered into the tank and raised out 
of it after dipping. 

Power - Operated Trucks.— When power - 
operated trucks are used for transporting skips 
of castings, space may be saved at storage 
points by using a truck of the elevating platform 
type to facilitate stacking the skips. 

Transport to Special Test.—The testing 
apparatus may be situated near to the inspection 
benches or near to the exits from the inspection 
department. The latter is usually preferred. 
It will usually be necessary to provide a pulley 
block and in some cases a short overhead run- 
way to effect transfer of castings from the con- 
veyor or inspection bench to the testing 
apparatus and back to the conveyor. 


X.—StToRAGE AND DISPATCH 


Distinction must be drawn between the 
temporary storage of castings which are await- 
ing dispatch and storage of stocks or ware- 
housing. 

Temporary Storage.—The ideal arrangement 
is one in which arrival, sorting, weighing, and 
dispatch are so synchronised that little or no 
storage is necessary. This is difficult to attain 
in practice, and provision must be made for 
temporary storage pending dispatch. Methods 
of storing are :— 

Skips which may be placed on the floor, on 
benches or in racks. This is the most satis- 
factory method for castings up to a few pounds 
in weight. 

Fixed bins or racks of metal or wood may be 
used as an alternative, but this method is less 
flexible than the use of skips and is more suit- 
able for the stock warehouse. Floor storage is 
quite suitable for castings from a few pounds 
weight upwards. 

Racks designed for individual types of 
castings can be used for standard lines, such as 
cylinder blocks. Stacking in the racks of 
castings too heavy to be lifted by hand may be 
carried out by lifting truck pulley block and 
overhead runway or overhead crane, the choice 
of method depending upon the weight and 
quantity. 

The gravity roller rack consists of a nest of 
gravity roller conveyors arranged in tiers. 
Castings are placed in the rack at the side 
corresponding with the upper end of the con- 
veyors and roll down the tracks to the other 
side of the rack, where they are withdrawn as 
required. The advantage is that castings are 
always placed in the rack at the loading 
position and are always available for with- 
drawal at the unloading position, even though 
there is only one casting in stock. 

Warehouse Storage.—When a stock of castings 
is carried either for delivery to customers or to 
other parts of the works for processing, the 
problem of storage becomes one of warehousing, 
and a special warehouse or separate department 
should be provided. Racks, bins, &c., are used 
as for temporary storage, but a greater quantity 
would be required. 

Dispatch Department.—Dispatch of castings 
will be by one of the following methods :— 
Rail.—A loading bay should be provided and 
constructed so that the floors of the trucks are 
approximately level with the floor of the build- 
ing. This can often be achieved by taking 
advantage of the varying levels of the site, but 
if this is not practicable the railway siding 
should be run down a slope to the required level. 
Road Vehicles.—A loading bay for road 
vehicles should also be provided. The foregoing 
remarks on leyels also apply. 

Power-Operated Trucks and Trailers.—These 


ported short distances, usually to another part 
of the same works for processing. Conveying 
appliances in the dispatch department should 
permit of considerable flexibility. Castings 
have to be sorted, weighed, and distributed to 
rail or road vehicles in other parts of the build. 
ing and to attempt to carry out these operations 
by the employment of a rigid system of con. 
veyors may result in congestion and so miss the 
object being aimed at. The conveyor from the 
inspection department or from the paint or 
enamelling shop should enter the dispatch 
department and may be continued along ono 
side of the building. Distribution of castings is 
carried out by :— 

Overhead Runway.—Runways can be arranged 
to give considerable flexibility, and they do not 
interfere with free movement on the floor. 

Overhead Crane.—Desirable for handling 
castings exceeding 3 cwt. to 5 cwt. each. An 
overhead crane is also useful for stacking and 
for handling heavy packing cases for overseas 
shipment. 

Power-Operated Truck.—The power-operated 
truck is the most flexible of all appliances suit- 
able for the dispatch department and can be 
applied extensively to the movement of castings 
of all weights up to the maximum load of the 
truck or trailer. Loading of larger castings can 
be carried out by overhead crane or pulley block 
and runways, which need only be provided over 
limited area of the floor space. Small castings 
are conveyed in skips, which may be loaded by 
hand or by pulley block and runway. 


APPENDIX 


The following data indicate the capacity: 
speeds, &c., of various handling units. Wide 
variation of these figures will be found in general 
engineering practice, but they are typical of 
foundry applications. 

Belt Conveyor.—Speed, 100ft. to 150ft. per 
minute; to handle 15 tons of sand per hour, 
18in. wide belt. 

Elevator.—Speed, 200ft. per minute; to 
handle 15 tons of sand per hour, 12in. buckets, 
l5in. pitch. 

Tilting Bucket Conveyor.—Speed, 20ft. to 
25ft. per minute ; to handle 15 tons of sand per 
hour, 14in. buckets. 

Push Plate Conveyor.—Speed, 30ft. to 50ft. 
per minute ; to handle 15 tons of sand per hour, 
18in. wide trough. 

Mould Conveyor.—Speed up to 18ft. per 
minute ; load up to 2 tons per plate. 

Apron Plate. Conveyor.—Speed, 30ft. to 50ft. 
per minute ; to handle 15 tons of sand per hour, 
18in. wide plates. 

Drag Link Conveyor.—Speed, 30ft. to 50ft. 
per minute ; to handle 15 tons of sand per hour, 
20in. wide links. 

Slat Conveyor.—Speed up to 80ft. per minute. 
Overhead Chain Conveyor.—Speeds from lft. 
to 5ft. per minute ; load per trolley, 150 lb. 
Roller Track.—Load-carrying capacity of each 
roller varies between 50 Ib. and 100 Ib. Incline 
for free running up to 5 per cent. 

Walking Beam Conveyor.—Moulds up to 
20 tons may be handled. 








CorunDUM Propuction.—The United States 
Bureau of Mines states that until 1943 no pro- 
duction of natural corundum had been reported in 
the United States since 1917 and 1918, and none 
prior to those years since 1906. By far the most of 
the corundum used in America in recent years 
has been imported from the Union of South Africa, 
with small amounts in various years from several 
other countries. Because of the dangers incident 
to the long ocean haul from Africa, the shortage of 
shipping space and the comparative scarcity of 
corundum reserves, intensive search for possible 
domestic deposits was undertaken. Examination of 
known occurrences and revaluation of old abandoned 
properties were especially active in Montana, North 
Carolina, and South Carolina. Mining operations 
were begun during 1943 in South Carolina by 
Withers, Inc., at a formerly active property near 
Clover. This deposit comprises three veins of 
corundum and contains material which is said to 
approximate closely in quality that received from 
Africa. Tests by the optical industry are under- 








castings, and for large castings the plates are 
replaced by hooks on which the castings are 


are used only when castings are to be trans- 


stood to have been favourable. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Government Control Orders 


The Minister of Supply has issued two new 
Orders, which came into force on August 15th, 1944. 
One, the Control of Iron and Steel (No. 35) Order 
(8.R. & O., 1944, 909), alters the existing Control 
of Iron and Steel Orders; and the second is the 
Control of Bolts, Nuts, Screws, Studs, Washers, and 
Rivets (No. 5) Order. The principal alterations 
made by Order No. 35 are :—The distribution scheme 
has been amended in regard to springs (a) to control 
only the iron and steel for their manufacture and not 
the acquisition and disposal of finished springs ; (6) 
to free acquisition and disposal of used wire netting 
in any quantity from licences or authorisation. It 
increases the maximum prices for iron castings and 
for manufactured iron (wrought iron). Maximum 
prices are imposed for the first time on certain types 
of cold-drawn tubes. The control of merchants’, 
including stock-holding merchants’, selling prices is 
extended to include a number of products not 
hitherto price controlled for sales by merchants, and 
by fixing margins which may be added by merchants 
other than stock-holding merchants. A number of 
related price schedules are revoked and replaced by 
new schedules. The Control of Bolts, Nuts, Screws, 
Studs, Washers, and Rivets (No. 5) Order (S.R. & 
0., 1944, 910) amends the Control of Bolts, Nuts, &c. 
(Nos. 1, 3, and 4) Orders, 1943. The principal 
alterations are:—Reductions in the maximum 
prices for certain aircraft bolts, nuts, and screws ; 
increases in the maximum price for certain black 
steel bolts and nuts; increases in the maximum 
prices for steel wood screws and reductions in the 
maximum prices for brass wood screws ; the intro- 
duction of maximum prices for certain bolts, studs, 
and screws of specifications not hitherto included ; 
and the introduction of maximum prices for sales of 
black bolts and nuts by merchants. The Second 
Schedule to the existing Order and the Related 
Schedules are revoked and are replaced by a new 
Second Schedule and new Related Schedules. 
Copies of these Orders may be obtained from H.M. 
Stationery Office or through any bookseller. The 
Related Schedules may be inspected at the offices 
of the Iron and Steel Control. 


The Pig Iron Market 


Conditions in the British pig iron market 
have shown little alteration for several weeks. 
Compared with the earlier years of the war, trading 
is poor and the supply position seems more than 
adequate to meet the requirements of consumers. 
Some of the producers pin their hopes of improve- 
ment to a stronger demand for pig iron from indus- 
tries preparing for post-war conditions. Amongst 
these are the textile machinery manufacturers. It 
is expected that after hostilities there will be a strong 
demand for new textile machinery, both in Great 
Britain and overseas. Improvement in the demand 
for textile machinery would be quickly reflected in 
an expansion in business in foundry pig iron. The 
realisation of such hopes, however, may be a long 
way off yet, and there appears to be a gradual 
decline in the pig iron requirements of the con- 
suming trades. The Government requirements of 
castings which kept a large proportion of the foundry 
trades busy have fallen considerably during the past 
few months in practically all departments. In a 
number of cases foundries which have been almost 
entirely employed upon Government work are now 
seeking orders in other directions to judge from the 
dull conditions ruling, but without much success. 
The requirements of the armaments and munitions 
makers, however, keep a number of foundries, 
principally amongst the speciality and general 
engineering branches, fairly well employed, but 
even amongst these consumers the quantities of pig 
iron needed are much less than those taken up in 
the earlier days of the war. These foundries are 
chiefly users of medium and low-phosphorus pig 
iron and refined pig iron. They would use larger 
quantities of hematite if it were more easily obtain- 
able, but the Control continues its policy of dis- 
tributing hematite pig iron economically and only 
in cases in which no other description would serve 
the purpose for which it is required. From time to 
time hopes have been entertained that some 
improvement would take place in the position of the 
light castings foundries. Operations at these have 

n cireumscribed since the beginning of the war, 
and there is no likelihood of there being any sub- 
stantial increase in activity in this branch of the 
industry until the normal demand arising from the 
building trades revives. The raw materials position 
is satisfactory and recently there has been a notice- 
able improvement in the coke position. In some 
cases foundries are beginning to accumulate stocks, 
which were depleted during the time when supplies 
showed a tendency to become tight. 





Export quotations are f.o.b. steamer 


Scotland and the North 


Operations were resumed by the Scottish 
iron and steel industry after the holidays on a 
quieter scale than for a number of years. Most of 
the steelworks have good order books, but for some 
time the flow of new business has been limited and 
the tendency has been for this movement to con- 
tinue. The work in hand, however, will keep the 
steel makers busy for a long time. The chief 
characteristics of the market have remained 
unchanged for the past few months. The steady 
decline in the volume of orders for plates has 
reached a stage in which some of the producing 
works are in a position to offer near delivery. There 
is, however, a fair demand for plates from the ship- 
yards and locomotive builders, although it does not 
compare well with the position even at the beginning 
of this year. The quieter conditions in the steel 
industry have resulted in attention once more being 
turned to post-war business, and considerable 
interest has been shown in the steel housing project. 
It is estimated that large tonnages of plates will be 
required, and interest is being shown in the plans of 
the house designed by Lord Weir. This house, it is 
proposed, will be built almost entirely of steel 
sheets of 14-g. thickness and is claimed to be of a 
more substantial character than the Portal houses. 
The sheet makers are well employed and there is a 
steady volume of new business coming forward, 
although, as in the case of other steel products, the 
tendency is for it to decline. Most of the works, how- 
ever, are assured of busy conditions for some months, 
The re-rolling works are in a good position and are 
producing large tonnages of small sections and bars. 
The consumption of small angles is particularly 
heavy and large quantities are passing to the ship- 
yards and prefabricators. Busy conditions rule in 
the Lancashire iron and steel industry and there is 
a heavy demand for semi-finished steel. The re- 
rolling industry is taking up considerable quantities 
of billets and large tonnages of sheet bars also are 
being absorbed. Business in steel bars is active, 
and although fair quantities of the larger-diameter 
bars are being taken up by the engineering industry, 
the demand is principally for the smaller sizes. A 
considerable business in bars of special steel has 
been passing of late. 


The North-East Coast and Yorkshire 

Busy conditions prevail at the steelworks 
on the North-East Coast. The demand for prac- 
tically all descrpitions of iron and steel has declined 
during the past few months, but these works have 
enough business in hand to keep them well employed. 
There is also a fair amount of new business coming 
forward, although it is much smaller in volume than 
at the corresponding period of last year. Some 
departments of the steel industry in this district are 
booked for deliveries up to the end of September, 
and it seems to be almost as difficult now to place 
orders for near delivery as it was a year ago. It 
seems to be generally expected that the advance in 
fuel prices notified last week will not cause any 
changes in the official prices of iron and steel, which 
have been practically unaltered for almost four 
years. This is in accordance with precedent and 
the arrangements in the industry to absorb the 
extra cost represented by the advance it is expected 
will prove equal to meeting the situation as they did, 
on the last occasion that coke prices were advanced, 
in February of this year. Consumers are obtaining 
adequate supplies of semis which are directed to 
the works by the Control. The requirements of the 
re-rollers are on a large scale, since they are com- 
mitted heavily to supply small steel sections and 
small bars for months ahead. In addition to the 
quantities of primes they receive from the Control, 
they readily take up any parcels of defective billets, 
double-sawn crops, and shell discard steel. The 
most noticeable alteration in the position is in the 
plate department. Not so long ago the demand for 
plates was on a scale that embarrassed the pro- 
ducing works. The position now is that many of 
the works can supply plates within a reasonable 
period. The shipyards continue to take consider- 
able tonnages of plates, although there has been a 
marked- decline in the quantities passing to this 
industry, and heavy engineers, who at one time 
were large consumers, have considerably reduced 
their demands upon the makers. Business in heavy 
structural steel is poor, but there is an active trade 
passing in light sections and small steel bars. Sheet 
makers are universally busy, but there has been 
some decline in the volume of new business of late 
in this department. The quiet conditions which 
have ruled in the Sheffield iron and steel industry 
for some little time have been accentuated of late 
by the holidays. The demand for basic steel, how- 
ever, remains on a considerable scale, whilst there 





has been an active business in acid carbon steel. 


Unless otherwise specified home trade quotations are delivered f.o.t. 


The Midlands and South Wales 


Advantage was taken of the recent holiday 
break in the Midland iron and steelworks to effect 
some repairs and overhauling of plants which was 
badly needed in many cases, after a long spell of 
intensive working. Practically all the works 
restarted with a fair amount of business in hand, 
although the demand for some time has been rather 
easy and a considerable reduction has been made in 
the accumulated orders. The plate position has 
noticeably changed during this year and some of the 
producing works would be glad to obtain fresh 
orders. There is a fair amount of work coming 
forward from the shipbuilders and locomotive 
makers ; but, on the whole, new business seems to be 
gradually shrinking. This branch of the industry, 
however, takes an optimistic view of the position 
and a revival in the demand is expected shortly. 
The sheet works are in a strong position, and 
although new business has tapered off of late, it is 
difficult to place fresh orders for anything but 
extended delivery. The re-rolling section of the 
industry is perhaps the busiest for the time being. 
The demand for small structural steel and small 
steel bars is active and most of the works have a 
large accumulation of orders on their books. This 
branch of the industry can look forward to prac- 
tically full employment for a considerable period. 
The demand for the larger steel bars has fallen off of 
late, but fair quantities are being taken up by the 
engineering industry. The collieries are large con- 
sumers of steel for maintenance purposes and there 
is a good flow of orders to the steelworks for arches, 
bars, and rails. The steelworks in South Wales are 
experiencing a decline in business, although the 
position is not such as to arouse any concern 
amongst makers, who for the most part have a good 
reserve of orders. Many consumers, however, have 
covered their requirements for the current period. 
The poor demand for heavy structural steel persists ; 
but, on the other hand, there is an active demand for 
light sections. Recently there has been a slight 
improvement in the amount of business passing in 
tinplates. 


Iron and Steel Scrap 


Holiday influences, which have been more 
pronounced this year than during any other war 
year, are held to be accountable for the quieter con- 
ditions which developed in the iron and steel scrap 
market. The demand for heavy steel scrap, how- 
ever, has suffered little, and consumers ily 
pick up any parcels which become available. It 
is not so easy to dispose of the lighter grades. Mild 
steel turnings, which, on the whole, have had a good 
outlet over a considerable period, are not so easily 
sold. Bundled steel scrap and hydraulically com- 
pressed shearings are other descriptions in which 
the demand has become dull, as consumers show 
less inclination to take up any substantial quantity. 
Mixed wrought iron and steel scrap for basic steel 
furnaces has met with a poor demand for the past 
week or two, and there seems little indication of 
any revival in the volume of business in the near 
future. Few transactions have been reported 
in good heavy material, and stocks of the light 
materials are increasing in the merchants’ yards. 
Only a moderate demand has existed for com- 
pressed basic bundles, but most of the presses have 
been kept at work. A steady business continues 
to pass in cast iron scrap, although the demand for 
cast iron borings keeps rather quiet. Suppliers, 
however, appear able to dispose of a fair propor- 
tion of their holdings. The malleable ironworks 
continue to buy only comparatively small tonnages 
of first-class piling iron scrap. The démand for 
compressed basic bundles which has: been main- 
tained for some time has weakened considerably, 
and producers are not finding it easy to get rid of 
their output. Little business has passed for some 
time in alloy steel scrap, and unless there is a 
revival in the demand from the Services for steel of 
the description they have been largely taking up 
during the past year or two, the demand does not 
look like improving. Heavy cast iron scrap in large 
pieces and furnace sizes has a steady demand. 


British Steel for the United States 


In our issue of August 4th, under “ Markets, 
Notes and News,” it was erroneously stated that 
American steel, which had been supplied to Britain 
under lend-lease, is being invoiced to the industry 
by the Government at distinctly higher prices than 
those ruling for British steel. Apparently this does 
not represent the position, as those descriptions of 
steel for which there is a controlled British price 
are sold to the industry at the controlled price. 
Where no controlled price exists, the goods are sold 





at the net cost. 
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Rail and Road 


THE Baxertoo Liz, L.P.T.B.—The section of 
the Bakerloo Line between Piccadilly Circus and 
Elephant and Castle stations was closed on August 
14th for ten days to enable important maintenance 
work connected with under-river tunnels and tracks 
to be carried out. In making this announcement, 
the London Passenger Transport Board pointed 
out that while the regular nightly inspection and 
renewal work on London’s Underground had 
generally maintained since the war began, the 
overhaul of sections below the river called for 
special work which could not be done in the few 
available hours of the night. 


RotLER BEARINGS ON THE “ TURBOMOTIVE.”— 
The L.M.S. turbine-driven 4-6-2 express locomo- 
tive, designed by Sir William Stanier, has now com- 
pleted- some 250,000 miles’ operation. It was the 
first locomotive in Great Britain to be equipped 
throughout with roller bearing axle-boxes, and a 
recent opportunity was taken to examine the 
Timken tapered roller bearings with which all the 
axle-boxes were fitted. The condition of the bear- 
ings, we are informed, fully justified Sir William’s 
confidence in leading the way in the mounting of all 
axles on anti-friction bearings. The ‘‘ Turbomotive” 
will go back into service for a further 100,000 miles’ 
operation. New locomotive construction in the 
United States almost invariably includes roller- 
bearing axle-boxes, the most recent example being 
the two Pennsylvania 444-4 type locomotive 
class ‘‘ Tl,’ which are required to handle 
trains of 880 U.S. tons at 100 m.p.h. on level track. 


An On-Etecrric Instruction Car.—With 
increasing use of oil-electric passenger, freight, and 
shunting locomotives, the Baltimore and Ohio 
Railroad has constructed an oil-electric instruction 
car to assist in the training of employees needed to 
operate and maintain oil-electric equipment. The 
car has now been in continuous service at various 
points on the B. and O. system since June, 1942, and 
over 8000 apprentices, shop and road supervisors 
have attended the instruction given. Railway Age 
says that announcements are made at shop and 
terminal points of the time when the car is to arrive 
in a given territory. All employees interested in 
attending the classes register and the instructor is 
furnished with all names. are arranged, 
taking into consideration the shifts on which the 
registrants are working. Although the instruction 
car has a seating capacity for twenty students, 
class groups rarely exceed fifteen because it has been 
found that this is the largest number that can 
readily observe the various practical demonstra- 
tions of the equipment with which the car has been 
fitted. 


Air and Water 


Tue Late Mr. Witu1aM Fire.—We record, with 
regret, the death of Mr. William Fife, which took 
place in Scotland on August llth. Mr. Fife, who 
was in his eighty-eighth year, was well known as a 
naval architect, and designed many famous racing 
yachts, including “ Shamrock I” and “ Shamrock 
bi 

New AMERICAN WinD TuNNEL.—A new altitude 
wind tunnel has been put into operation at the 
Aircraft Engine Research Laboratory in Ohio. The 
tunnel, which will be a valuable addition to American 
aeronautical research facilities, is said to be the first 
of its kind for investigating, under altitude con- 
ditions, aircraft power units designed for high- 
altitude operation. The diameter of the test section 
is 28ft., permitting engines of 3000 H.P. or greater 
to be tested. The structure is designed to simulate 
the sub-zero temperatures encountered at 30,000ft. 
and low pressures encountered at 50,000ft. 


MontTEvIDEo Arr SERVICE.—Montevideo has now 
been made a regular stop on all Pan-American 
“Clipper ” flights between Buenos Aires and Rio de 
Janeiro using the coastal route, and will be served 
six times weekly to and from both cities, from both 
of which aeroplanes make connection with all parts 
of South, Central, and North America. Montevideo 
thus becomes the last of the capitals of the twenty 
Latin American Republics to be afforded direct 

r, mail, and cargo service by Pan American 
Airways, the former service to Montevideo having 
been suspended several years ago for technical 


reasons 

Lonpon’s Water Suprry.—The Metropolitan 
Water Board has issued a statement which says 
that the flow of the Thames is still one of the lowest 
on record and that, in spite of occasional showers in 


Memoranda 


shortage of water. A considerable reduction has 
been made in the amount of water being allowed 
to flow over Teddi m weir into the lower 
reaches of the river, but, nevertheless, the Board 
has to draw upon the supplies in its storage reser- 
voirs to the extent of more than 50 million gallons 
aday. The reserves, which would have been 60 per 
cent. greater if construction of new reservoirs had 
not been suspended by war conditions, are sufficient 
to give an adequate water supply for the remainder 
of the summer, provided there is strict economy on 
the part of all users and the restrictions on the use of 
water are carefully observed. 


Catcurtra’s WarTEeR Suppiy.—lIt is reported by 
Indian Engineering that a long-term scheme to 
increase Calcutta’s water supply by providing for 
300 million gallons per day, against the present 
supply of nearly 74 million gallons of filtered and 
50 million gallons of unfiltered water, has been 
submitted to the Calcutta Corporation by its Water 
Supply Standing Committee. To meet any shortage 
in filtered water supply during the summer, the 
Committee has recommended the immediate instal- 
lation of a rapid sand filter, which will increase the 
present supply by 48 million gallons. It has further 
recommended the sinking of six tube wells of a 
special type for experimental purposes. 

CANADIAN SHIPBUILDING.—A note in a recent issue 
of Iron Age says that plans are being formulated 
whereby the Canadian shipbuilding industry may 
be placed on a permanent basis. During the 
1914-18 war shipbuilding rose to record heights for 
the Dominion, but at the conclusion of hostilities 
interest in this industry lapsed and only one or two 
of the larger builders remained in business. At the 
outbreak of the present war, Canadian builders 
again stepped to the front and at present there are 
some eighteen major shipbuilding companies 
operating in Canada that have been averaging a 
ship a day to meet special wartime emergencies. 
It is reported that the representatives of these ship- 
building companies are working together under a 
new agreement with a view to securing work for all 
after the war, rather than for just one or two of the 
larger companies. 

Mexican Heticorprer Servicse.—A report in 
Foreign Commerce Weekly states that a helicopter 
service to link remote mines, farms, and com- 
munities in the interior of Mexico with the country’s 
chief air lines and airports has been authorised by 
the Mexican Secretariat of Communications. The 
sponsors of the project propose to conduct experi- 
mental flights soon in the northern State of Chi- 
huahua, and, if successful, services will be operated 
on regular schedules in the States of Chihuahua, 
Durango, Mexico, Puebla, Oaxaca, and Chiapas. 
The new service will give many of Mexico’s sources 
of critical raw materials a direct air outlet to main 
air lines connecting Mexico with the United States 
and other American republics. The small landing 
areas required by helicopters will make many 
points readily accessible by air which are now 
virtually inaccessible, except to pack animals and 
small vehicles. 


Miscellanea 
Prraeap Batus.—The number of pithead baths 


completed and under construction at collieries in 
Great Britain in the year 1943 was 379, 


NATIONAL CERTIFICATES IN MeETALLURGY.—It 
had been © that the scheme for National 
Certificates in Metallurgy in which the Iron and 
Steel Institute, the Institution of Mining and 
Metallurgy, and the Institute of Metals are co-operat- 
ing with the Board of Education, would be launched 
in time to allow colleges and schools to start their 
courses in the academic year beginning September, 
1944. This has, unfortunately, proved impractic- 
able. The scheme will now come into operation so 
that courses will begin in September, 1945, and the 
first examinations will be held in 1946 for the 
Ordinary Certificate. Colleges and schools are being 
advised to this effect by the Board of Education, so 
that as much progress as possible can be made in 
anticipation. 

MacuHinery, PLANT, AND APPLIANCES (CONTROL) 
OrpEer.—A new Machinery, Plant, and Appliances 
(Control) Order, No. 8, and a General Licence 
printed therewith have been issued to help the 
Ministry of Food to implement its programme for 
the installation of machinery and plant used for 
handling, treating, and distributing liquid milk and 
milk products. Before acquisition of such goods the 
approval of the Ministry of Food must be obtained. 
Further, a second General Licence, printed with the 





equipment by all canteens provided for employed 
persons (and not, as formerly, only those subject to 
inspection under the Factories Act, 1937), provided 
that the approval of the Ministry of Works has first 
been obtained. The Order, price 1Id., may bg 
obtained from H.M. Stationery Office, Kingsway 
London, W.C.2. ‘ 


NUuFFIELD APPRENTICE ENGINEERS.—The Nuffield 
Organisation has announced the award of tho first 
three university scholarships in a scheme which 
allows a boy of fourteen from an elementary schoo] 
to go through to the University of Birmingham for 
three years at £250 a year. The scheme is open to all 
Nuffield apprentices with not less than three yoars’ 
service. Successful candidates take a mechanical 
engineering, electrical engineering, or some other 
approved degree course, normally for three years, 
but in exceptional cases a fourth year may be 
allowed for research work or for a post-graduate 
course in a special branch of engineering. Each 
scholarship covers tuition and examination fees u 
to £75 a year, with a maintenance allowance of £175, 
Holders will live in one of the University Halls of 
Residence for men students. Candidates who have 
not passed the usual matriculation examination may 
take the special examination for those engaged in 
industry. The scholarships are awarded on the 
results, after a three years’ course at a Nuffield 
factory and a technical college, of the National 
Certificate examination, which is controlled by the 
Institution of Mechanical Engineers, the Institution 
of Electrical Engineers, and the Institution of Pro. 
duction Engineers in conjunction with the Board of 
Education. Each candidate is finally interviewed 
by the Scholarship Selection Committee at Bir. 
mingham University. Scholarship winners will 
return to one of the Nuffield works for part of each 
long vacation, and, after leaving the university, 
their services will be retained at a mutually agree. 
able salary by the Nuffield Organisation for not less 
than three years. 


Personal and Business 


Sm ALEXANDER RoGer and Sir Eugene Ramsden 
have resigned from the board of the Birmingham 
Small Arms Company, Ltd. 


Mr. C. 8. LeCrarr, M.I. Mech. E., chief engineer 
of Tecalemit, Ltd., has been appointed technical 
director, and Mr. E. G. Taylor, formerly general 
sales manager, has been appointed sales director. 


THe Ministry oF Wark TRANSPORT announces 
that Lieut.-Colonel R. W. Butler, M. Inst. C.E., has 
returned to his former post of Divisional Road Engi- 
neer for the Eastern Division on release from military 
service. 


Tae Councm or THE Royat INstTITUTE oF 
CHEMISTRY recently decided that the offices of 
Registrar and Secretary of the Institute, previously 
held by Mr. Richard B. Pilcher, should be separated. 
To the office of Registrar the Council has appointed 
Mr. R. Leslie Collett, who has for nearly twenty 
years been Assistant Secretary, and to the office of 
Secretary Dr. H. J. T. Ellingham, of the Imperial 
College of Science and Technology. Both appoint- 
ments will take effect from January Ist, 1945. 








Forthcoming Engagements 





Secretaries of Institutions, Societies, d&c., desirous of 


having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. 
the meeting is to be held should be clearly stated. 


In all cases the TIME and PLACE at which 


Chartered Surveyors’ Institution 


Monday, Aug. 28th.—12, Great George Street, West- 


minster, 8.W.1. A discussion on “‘ The Control of 
Land Use.” 3 p.m. 


Institution of Naval Architects 


Friday, Sept. 22nd.—Inst. of Engineers and ‘gq mma 


in Scotland, 39, Elmbank Crescent, Glasgow. 


Autumn meeting. 2.30 p.m. 
London Association of Engineers 


Saturday, Sept. 2nd.—Gaumont British Theatre, Film 


House, Wardour Street, w.l. ‘‘ The Economic 
Need for Real Time Study in Industry,” A. F. 
Law. 2.30 p.m. 


North of England Institute of Mining and Mechanical 
Engineers 
Saturday, Aug. 19th.—Lecture Theatre of the Institute, 


Neville Hall, Noewcastle-on-Tyne, 1. General 








certain parts of the Thames valley, there is serious 


above, authorises the acquisition of certain canteen 


meeting. 2 p.m. 
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Twenty-Five Years of British Air 
Transport 

{WENTY-FIVE years ago to-day—on August 
o5th, 1919—the first British air service was 
opened. On that day Air Transport and Travel, 
Ltd., dispatched its first aircraft, a de Havilland 
“ Airco 4a,’’ on a regular service from Hounslow 
(London) to Paris. By the time the second 
Great War arrived the British Empire could 
poast of over 88,000 miles of air routes, com- 
pared with about 71,000 miles operated by the 
United States of America. To-day in the midst 
of war, Great Britain alone has over 70,000 
miles of overseas airway routes. The network 
of European services which existed at the out- 
break of war has, of course, disappeared, 
although we have still two British services to 
the Continent—to Stockholm and to Lisbon 
respectively. In the development of Britain’s 
Empire air routes, Alexandria became a focal 
point, for from Alexandria the air lines ran 
south to South Africa, with its several 
spur lines, and eastward to serve the later 
route across the Persian Gulf to India, the 
Far East, and Australasia. Radio-telephony 
played its own part in this development. In 
1938 British Airways had completed its plans 
for a West African service, with an extension 
to South America. Up to the beginning of the 
present war the Air Ministry, together with the 
New Zealand Government and Imperial Air- 
ways, were working on the preliminary estab 
lishment of a trans-Pacific service between New 
Jealand and Canada, vid Honolulu and San 
Francisco. Besides the other war services of 
the British Overseas Airways Corporation, 
mention may be made of the British service 
over the North Atlantic Ocean, which has been 
the only one to be operated through three 
winters. Since the beginning of the war the 
Corporation has ceased to operate as a com- 
mercial concern, being entirely at the disposal 
of the Secretary of State for Air, and function- 
ing as a service of His Majesty’s Government, 
flying more than 1,000,000 miles a month with 
urgent traffic needed for the country’s war 
effort. 


The Gauge and Toolmakers’ 
Association, Ltd. 

Ir can now be stated that well over one 
hundred manufacturing firms have joined the 
Gauge and Toolmakers’ Association, Ltd., which 
was founded two years ago at the request of the 
Ministry of Supply, in order to represent the 
interests of manufacturers of gauges and 
measuring equipment, jigs, and fixtures, special 
tools, press tools, moulds, and dies. A central 
national organisation has now been set up, with 
the object of effecting co-operation between all 
those firms which are engaged in making tools, 
gauges, and allied engineering equipment. The 
Association has now, we learn, established 
co-operative and cordial relations with the 
Machine Tool Control and other branches of the 
Ministry of Supply, the Ministry of Aircraft 
Production, the Admiralty, and other Govern- 
ment and Service Departments. Another 
branch of the Association’s activities is to give 
mutual assistance on technical and industrial 
problems and to develop a common commercial 
and trade practice. Quite recently the Export 
Committee of the Association approached the 
Trade Counsellors and Commercial Attachés of 
various Empire and Dominion Governments, 
and also the Russian, Turkish, Chinese, Belgian, 
Swedish, and South American Governments 
with a view to ascertaining the post-war require- 
ments of those countries with regard to British 
tools and gauges, jigs and fixtures, and moulds 
and dies. In many cases it was found that 
before the war British prices and services were 
unfavourable as compared with the offers of 
American and German exporters. With the 
knowledge gained the Association is seeking to 
determine the most satisfactory means of 
supplying these requirements and thus extend- 
ing the volume of British export trade. The 
President of the Association is Mr. H. H. 
Harley, chairman and joint managing director 


of the Coventry Gauge and Tool Company, Ltd., 
and the Coventry Repetition Company, Ltd., and 
the Chairman is Mr. F. W. Halliwell, of Gay’s 
(Hampton), Ltd. Particulars of the Association 
and its activities can be obtained from the 
secretary, Mr. Gilbert T. Beach, at Standbrook 
House, Old Bond Street, London, W.1. 


Post-War Industry 


In a speech made at Belfast on Friday, 
August 18th, Sir Stafford Cripps, the Minister 
of Aircraft Production, referred to steps which 
must be taken in industry if Great Britain is to 
be one of the world’s workshops after the war. 
It was inevitable, Sir Stafford went on to say, 
that during the first post-war years we should 
require to cut down deliberately and tempo- 
rarily our own standards of consumption in 
order that we might the more rapidly rebuild 
our own country and the export trade that was 
essential to our future survival as a great nation. 
These exacting demands required a complete 
reconsideration of our- industrial methods. 
Quality and efficiency must be the aim of our 
industries. Quality dépended upon the inven- 
tiveness and research and the skill of technicians 
and workers. We needed a larger supply of 
highly trained young men in these fields, and 
more opportunity for them to research, discover, 
and invent. We must see to it that our educa- 
tional institutions were enlarged, financed, and 
made more adequate to give that flow of scient- 
ists and technicians without which we could 
not keep or win supremacy in the quality of our 
manufactured products. Efficiency was a more 
complex matter, and most important were the 
relationships between management and labour. 
You could not have an efficient shop unless it 
was a happy shop. Where there was good 
personnel management, a smoothly working pro- 
duction committee, and a well-recognised trade 
union organisation, there you would always find 
efficiency. Secondly, there was the matter of 
plant, lay-out, and buildings. The Government 
had done much in that direction during the war 
by building really fine new up-to-date factories, 
with excellent ventilation, lighting, canteens, 
and conveniences. Millions of pounds had been 
spent on new machine tools, many of which 
would be suitable for peacetime manufacture. 
A third point concerned management itself. 
There, Sir Stafford said, was a great need for 
some strong central institute of management. 


Employment Returns 


THE quarterly employment returns were 
issued by the Ministry of Labour and National 
Service on Thursday, August 17th. They show 
that the number of men and boys registered at 
employment exchanges in Great Britain as 
wholly unemployed at July 17th, 1944 (exclu- 
sive of 16,586 men who had been classified by 
interviewing panels as unsuitable for ordinary 
industrial employment), was 44,078; those 
registered as on short time or otherwise tem- 
porarily suspended from work on the undér- 
standing that they were shortly to return to 
their former employment numbered 284; and 
those registered as unemployed casual workers 
(being persons who normally seek their liveli- 
hood by jobs of short duration) numbered 670. 
As compared with April 17th, the latest date 
for which comparable statistics are available, 
the numbers wholly unemployed showed a 
decrease of 6154, those temporarily suspended 
from work showed a decrease of 72, and un- 
employed casual workers showed a decrease of 
213. The corresponding figures for women and 
girls at July 17th, 1944, were 17,827 wholly 
unemployed (exclusive of those, numbering 352, 
who had been classified by interviewing panels 
as unsuitable for normal full-time employment), 
315 temporarily stopped, and 23 unemployed 
casual workers. As compared with April 17th, 
the numbers wholly unemployed .showed a 
decrease of 5033, those temporarily stopped 
showed an increase of 18, and unemployed 
casual workers showed a decrease of 39. A 
table showing the difference between April 17th 
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employed on the registers in the various adminis- 
trative regions indicates that the number of 
unemployed fell in all centres. The largest 
decreases were in the London and South- 
Eastern, the North-Western, and the Northern 
regional areas. 


Design and Research and the State 


WHEN opening an exhibition of American 
textiles in Manchester on Friday, August 18th, 
Sir Cecil Weir, Director-General of Equipment 
and Stores at the Ministry of Supply and a 
member of the Industrial and Export Council 
of the Board of Trade, spoke on the necessity for 
co-operation in industry, and said that old 
ideas would not be good enough in the post-war 
world. He predicted a great future for the 
British cotton industry, and said that the 
Cotton Board was itself a guarantee that new 
methods and fresh ideas would be made known, 
not to individual firms alone, but in the whole 
industry. He went on to emphasise the need 
for co-operation, a factor, he said, which had 
been the key to success in wartime. Co-opera- 
tion was, he suggested, the companion, not the 
enemy of enterprise. Sir Cecil thought that we 
were apt to get the wrong side of an individual 
state of society and of the principles of private 
enterprise. What we wanted was not the state 
of society in which the wealth of one man was 
built on the ruin of another, but an expanding 
economy in a fully employed society. The 
Government, Sir Cecil went on to say, was giving 
far more thought than was realised to indus- 
trial reconstruction, particularly in the spheres 
of management, research, and design. It was 
his belief that both industry and the Govern- 
ment had now adopted more generous and pro- 
fitable ideas, in facing up to the financial 
implications of policies that were recommended 
and approved. Sir Raymond Street, the Chair- 
man of the Cotton Board, annourced that an 
exhibition was to be held, at the suggestion of 
Mr. Ernest Bevin, of home-produced textiles, 
specially for returning soldiers, which would 
show that homes could be furnished with great 
charm, colour, and brightness at moderate cost. 


Modernising the Tinplate Industry 


In his statement to the shareholders of 
Richard Thomas and Co., Ltd., which will be 
presented at the ninety-fifth ordinary general 
meeting of the company at Grosvenor House, 
London, on Wednesday, August 30th, the chair- 
man of the company, Mr. E. H. Lever, dealt 
with the future development of the South 
Wales tinplate industry. In collaboration with 
the rest of the industry, the company had 
throughout the year been seeking, he said, to 
solve the allied problems of redundancy and 
reconstruction. It was well known that redund- 
ant capacity had existed in the tinplate trade 
for a long time, and repeated efforts had been 
made to formulate a plan for its elimination. 
Such a plan was evolved during the year, and 
was unanimously approved by the industry in 
November, 1943. It had been submitted to the 
Board of Trade for approval and discussions 
were still going on. The industry had not, how- 
ever, allowed the delay in the formulation and 
approval of a redundancy scheme to hold up 
the evolution of its plans for reconstruction, 
although those had been naturally framed upon 
the assumption that the redundancy scheme 
would eventually be approved. The company’s 
policy in that respect was to endeavour to 
solve the problem on a co-operative basis, 
and as a practical step in that direction a com- 
pany was registered in February last called 
Tinplate Processes, Ltd., of which most of the 
leading firms in the trade, including Richard 
Thomas, were members, and which represented 
approximately about 75 per cent. of the tin- 
plate industry. A technical committee, set 
up by the new company, had been actively and 
continuously engaged for some time in formu- 
lating definite proposals for further modernisa- 
tion, and in spite of the complicated nature of 











and July 17th, 1944, in the total numbers 





the matter considerable progress had been made. 
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The Future of 


Machine Tools 


By Sm ALFRED HERBERT 


wk teaches us many lessons, although 
they are often very tardily absorbed. 

One of the lessons, which it has taken two 
wars to bring home to the general public, is 
the vital part played by machine tools in war. 
Machine tools have, in fact, a double func- 
tion ; they are essential, not only for turning 
spears into pruning-hooks and swords into 
plough-shares, but they are just as essential 
for the reverse operations of turning plough- 
shares into swords and pruning-hooks into 
spears, and we are generally, it seems, 
engaged in one process or the other. 

No nation can be strong either in an indus- 
trial or military sense unless it has adequate 
supplies of machine tools, and this means 
that it must have at any given moment a 
powerful, prosperous, and resourceful machine 
tool industry. 

The British Government has been accus- 
tomed to treat machine tool makers with 
scant consideration in peacetime, buying 
from them as few machines as possible, and 
always accepting the lowest tender, thus 
discouraging the development of the more 
advanced types, which are, of course, the 
most expensive. 

On the outbreak of war there is an imme- 
diate and pressing demand for munitions, 
and when these are not forthcoming it 
gradually dawns on the authorities that they 
cannot be forthcoming until the machine 
tools for producing them have themselves 
been made. Then, of course, machine tool 
makers receive a great volume of urgent 
orders, overwhelming them with work and 
producing a feverish activity. This attracts 
disgruntled and envious politicians into an 
attack on the industry on the ground that it 
is ‘‘ profiteering,” and as in a democratic 
government votes appear to be the only 
things of importance, these attackers are 
appeased by the introduction of a rigid 
system of “ costing,” so-called, but which is, 
in fact, a preliminary and apparently uncon- 
stitutional form of taxation, in addition to 
the legitimate operation of E.P.T. and 
income tax. 

In the brutal executions in which the 
Nazis rejoice they sometimes force their 
victims to dig their own graves. In our more 
advanced form of civilisation, we reserve a 
similar fate for our machine tool makers, for 
they know full well that as a result of their 
exertions their post-war market will be 
glutted. This is a risk of war which is taken 
without complaint, for machine tool makers 
are not only long-suffering, but, generally 
speaking, rival the Senior Service in their 
silence. 

But now ‘the time has come,” as the 
Walrus said, “to talk of many things; of 
shoes and ships and sealing wax, and 
cabbages and kings.”’ As we have now made 
it certain that whatever else happens the war 
will not be lost for lack of machine tools, it 
is permissible to discuss the future of the 
industry, both national and international. 
It may be said with perfect confidence that 
he who controls the world’s machine tools 
controls the world. 

If therefore we can control the machine 
tool industry of the aggressor nations, we 
need not trouble to control anything else. 
If the framers of the Treaty of Versailles 
had realised this and had dealt with the 
problem, they need not have concerned them- 
selves very seriously about the rest of the 


treaty, for the present war would never have 
broken out. Clearly therefore the aggressor 
nations must not be permitted to have a 
machine tool industry of serious importance 
after this war. If we were asleep regarding the 
importance of machine tools, Hitler was very 
fully awake, and he built up his machine 
tool industry until Germany became the 
largest producer, except the United States. 
Thus he ensured continuous expansion, and 
built up a great force of skilled workers. 
But while the machine tool industry of the 
aggressors should be drastically controlled, 
it is equally important that the machine tool 
makers of the Allied Nations (and particu- 
larly Great Britain) should flourish. For this 
country holds, and will continue to hold, the 
front-line position in Europe. Not only must 
we be normally strong, but we must be in a 
position rapidly to increase our strength in an 
emergency. 

From the less well informed we hear the 
suggestion that machine tools may be 
divided into those which are applicable only 
to peacetime industry and those which are 
essential for war work, and that it is possible 
to control the latter without troubling about 
the former. Unfortunately, this assumption 
is not true, for there is no machine tool which 
is not capable of being used for the produc- 
tion of munitions in some form or another, 
and there are few machines used for war 
purposes which are not also useful in peace- 
time production. 

The volume of domestic machine tool 
business is never enough to keep the machine 
tool industry fully occupied in peacetime, 
and so to keep our wheels going round we 
had over many years to build up an export 
trade all over the world, except with the 
United States, whose tariffs have always 
kept us outside the fence. 

War conditions have made it impossible 
for us to maintain our foreign connections, for 
they had to be sacrificed to the needs of our 
own Services and to those of our Dominions 
and Allies. Our foreign establishments in 
enemy, or enemy-occupied, countries have 
been seized, while our selling organisations in 
neutral countries have been unable to receive 
supplies from us, and consequently they have 
lost their grip on their markets. 

Our American friends came nobly to the 
aid of this country and supplied us with large 
numbers of machines on lend-lease, and also 
sent supplies to Russia. 

During the period when the demand for 
machine tools far exceeded the available 
supplies, the requirements of our overseas 
friends were very properly submitted to joint 
consultative bodies, who decided whether 
these demands should be met from British or 
American resources, and as shipping was then 
the main difficulty, American machine tools 
were almost invariably chosen, if transport 
from that country was easier than from 
Britain. As a result, the Canadian demand 
was filled almost exclusively from America, 
and to a large extent the same may be said 
about India; Australia, South Africa, and 
New Zealand. 

Now the position has completely changed. 
Machine tools, instead of being in short 
supply, are available both here and in 
America, but we still appear to be acquiescing 
in a policy, which while excellent in the 
period of stringency, is quite unsuited to 





present conditions, and is, in fact, resulting 





in the handing over of our foreign markets 
to our American friends, and they, with their 
present great surplus of machine tools ang 
of machine tool building capacity, are not 
hesitating to take advantage of it. With 
their usual praiseworthy enterprise, they are 
cultivating foreign markets assiduously, and 
are distributing catalogues and literature of 
the most attractive kind and joyfully alloy. 
ing their industries to accept all the orders 
that are offered to them. They have already 
given our Russian Allies very large dollar 
credits to be used, among other things, for 
the purchase of American machines. Ag 
usual, we appear to be asleep, and we shall 
shortly awake, when it is too late, to find 
that our former overseas markets, which are 
vital tous, have been appropriated by America, 

Some Americans think because they sent 
us supplies of tools on generous terms in our 
time of crisis, that the exports of British 
machines should cease or be severely cur. 
tailed ; but our crisis was also their crisis, 
and in helping to save us they were saving 
themselves. It would seem unreasonable, 
after helping a lame dog over a stile, to 
object to his jumping unaided (and unob. 
structed) over the next one, if his recovery 
permits him to do so. } 

Surely this question of export, not only of 
machine tools, but of British manufactures 
generally, is, or should be, a Cabinet question, 
for it is of major importance. 

Of all post-war problems, that of export 
is the most serious. If our exports dwindle, 
how shall we pay for our imports, and what 
chance have we of maintaining a reasonable 
standard of employment ? But we must act 
now, for already the situation is grave, and 
it increases daily in gravity. 

There are still some war demands, though 
they have largely diminished, and these must 
come first ; if our workpeople are needed for 
the Services or for other more important war 
industries, they must be taken from us—but, 
subject to these provisos, the shackles in 
which exporters are confined must be struck 
off. Freedom to export should be fully 
restored and encouraged to the fullest possible 
extent, permits and licences should be abol- 
ished, and we should be allowed to quote 
firm and irrevocable prices. Foreign buyers 
will not deal except on a definite basis. 

After 1918, under the guise of reparations 
Germany exported large numbers of machine 
tools to the countries whose plants they had 
stolen or destroyed, and this for a long time 
kept their machine tool makers well occupied. 
While Germany received no payment for 
these reparation goods, the German manufac- 
turers, of course, were duly paid by their own 
Government. Our French Allies, being able 
to get German machine tools for nothing, 
actually imposed quotas on the import of 
British machine tools, and severely limited 
our business. This is another matter that 
should not be lost sight of after this war, for 
plenty of machines will be available from 
British and American supplies to meet all the 
demands of the occupied countries. 








Mercury Propvuction 1n U.S.A.—Final figures 
covering the output from domestic mercury mines 
in America in 1943 have been completed by the 
U.S. Bureau of Mines. The mercury output in 1943 
totalled 51,929 flasks, which represented a new peak 
rate since 1882, The opening of the New Idria- 
Alaska (Red Devil) Mine, Alaska, on a larger scale 
in 1943, the attainment of peak annual production 
at the New Idria Mine, Calif., after more than 
eighty years’ operation, the almost quadrupling of 
output at the Abbott Mine, Calif., the substantial 
gain at Mount Jackson Mine, Calif., and the almost 
doubling of large-scale production at the newly 
opened Hermes Mine, Idaho, were the principal 
factors that compensated for the losses at many 





other mines and accounted for the increase. 
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Soil-Moving Equipment 
By ROLT HAMMOND, A.C.G.I., Assoc. M. Inst. C.E. 
No. [I—(Continued from page 121, August 18th) 


W HERE the constructors have had the fore- , and other specialised plant in the clearing and 
sight to provide a sound preliminary road | pioneering stages. 

system over the site, then lorries and dumpers} A cable-operated scraper is shown in 
can operate with great advantage in con-|Fig. 10, which has a bucket capacity of 
junction with excavators. Lorries operate! 4 cubic yards, and is particularly suitable for 








Fic. 10—CABLE-OPERATED SCRAPER 


economically over far greater distances of} stripping operations. A light welded frame- 
haul than either tractor or scraper equip-| work supports the rope sheaves, the operating 
ments. Where tip wagons, Decauville track, 
and oil-engined or steam locomotives are 
employed with excavators or draglines, then 





illustrates discharge of the load from the 
bucket and the manner in which the operat- 
ing cables work. The close-up view (Fig. 12) 
shows how the equipment can be turned 
through a sharp angle without causing any 
damage to the cables. 

Where wire rope is used for controlling the 
operation of soil-moving equipment, it will 
pay those concerned with plant maintenance 
to preserve the rope in good working con- 
dition. Allen §. Parkt has given some 
excellent hints which may be of value to 
maintenance engineers. For example, he 
states that there are three definite stages in 
unwinding a new rope from its reel. First, 
mount the reel on a horizontal shaft sup- 
ported by a jack at each end and pull the 
rope from the reel by taking hold of the end 
and walking away with it. The reel is then 
mounted on a vertical unwinding stand and 
the rope is removed as described, great care 
being taken to provide enough tension to 
prevent it from accumulating slack and from 
dropping below the bottom of the reel. 
Finally, the end of the rope is held and the 
reel is rolled along the ground. When trans- 
ferring a rope from a horizontal reel to a 
drum, it should travel from the top of the 
reel to the top of the drum, or from the 
bottom of the reel to the bottom of the drum. 
By following this simple procedure it will be 
kept free from reverse bends, which cause it 
to become lively and difficult to handle; the 
only way to unwind a coil is to hold the outer 


Push Beam Sheaves 











a heavy capital charge is involved and more 
labour is required than for scraper equip- 
ments. 

The outstanding advantage of scraper and 
similar equipment lies in the fact that it can 
excavate, haul, and spread the material under 
the control of one man. With the larger 
outfits speeds up to 18 m.p.h. can be main- 
tained under favourable road conditions, but 















it is generally essential to provide extra 
power during the excavation period. This 
can take the form of a pusher tractor behind 
the scraper or of a “snap” tractor coupled 
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to the front of the tractor hauling the scraper 
by means of a quick-release towing hook ; in 





order to achieve the most efficient results, i 0 ee Ve eee eee 
therefore, these large equipments should be 
employed only in small fleets. 

For aerodrome construction the tractor- 


system being worked by a single winch with | end of the rope and to roll the coil along the 
double rope drums driven by the engine of 


ground like a hoop. 














FIG, 11—SCRAPER DISCHARGING LOAD 


drawn scraper is suitable for short hauls and|the tractor through a set of gearing driving 
the “'Tournapull ” type of equipment for long | both drums ; each drum has its own clutch, 
hauls; these devices can be used to the|brake, and operating mechanism. Fig. 11 


FIG. 12—SCRAPER TURNING 


This author recommends that a new rope 
should be run with a light load or with no 





“Making Wire Rope Last Longer,”’ by Allen S. 


utmost advantage if helped by bulldozers|shows the front bogie of this scraper and | Park, in The Compressed Air Magazine for January, 1943. 
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load at all, for a short period before being put 
into service. He stresses the importance of 
this breaking-in phase, which will prolong 
the life of the rope, since the component parts 
will adjust themselves to operating con- 
ditions. In the case of a rope wound on a 
drum in service, corresponding to that used 
in a soil-moving equipment, it is good 
practice to cut off a short length at the drum 
end from time to time, because wear and 
fatigue are most severe at certain points of 
contact with the equipment over which it 
passes. This cutting back changes the 
position of the rope relative to these points 





and thereby subjects other portions of it to 
destructive forces. It is also desirable to 
reverse the ends in order to distribute wear 
and fatigue resulting from vibration and 
bending. These forces are generally exerted 
more on one half of the rope than on the 
other; changing it end for end therefore 
equalises their effect, thus prolonging the life 
of the rope. 

Adequate lubrication is an important 
factor; the lubricant should be free from 
acids and alkalis and should be of such com- 
position that it will not produce any action 
with the lubricant already on the rope. It 



































FiG. 16—SCRAPER 





DISCHARGING LOAD 


should be sufficiently adhesive to remain on 
the rope, able to penetrate between the 
strands, be highly resistant to oxidation, and 
have high film strength. 


Any rope which has been in service should 
be thoroughly cleaned before being lubricated, 
using a stiff wire brush and petrol or paraiiin, 
In applying lubricant, the main object is to 
give the rope an even coating over its e:tire 
length ; a rope taken out of service for any 
considerable period should be cleaned, lubri. 
cated, and stored in a dry place, protected 
from the weather and free from acid fumes 
In handling rope it should not be twisted o 
untwisted and should not be allowed to form 
a small loop which would later become a 
kink; a rope permanently kinked cannot 
usually be repaired. 

All the above points may seem obvious and 
simple, more particularly to practical men, 
but their strict observance on jobs where 
large numbers of cable-operated scrapers are 
employed may well result in a marked reduc- 
tion of operating and maintenance costs. 


Some examples of large scrapers are shown 
in the next set of engravings. Fig. 14 shows 
one with a bucket capacity of 12 cubic yards 
at work on a contract carried out by Sir 
Robert McAlpine and Sons at Benson 
Aerodrome; in this view the cutting edge 
of the bucket is just about to enter the 
ground. Scrapers have also been employed 
in large numbers on the intensive national 
drive for open-cast coal; Fig. 15 shows two 
12 cubic yards scrapers at work near Temple- 
newsham. In Fig. 16 we see a scraper of 
8 cubic yards capacity in process of dis- 
charging its load. Assuming that the scraper 
is carrying its load with the bucket raised 
clear of the ground, the excavated material is 
discharged by engaging the clutch of the 
tipping rope drum of the dual-drum winch. 
The operating cable is therefore wound on to 
this drum, the cable being reeved in such a 
manner that the hinged front door of the 
scraper is lifted by two falls of rope until the 
door engages with a stop in the fully-raised 
position ; the front of the bucket is then open 
for discharge of the material. Thus a certain 
quantity is discharged by gravity, but there- 
after sufficient pull is given to the cable to 
overcome both the pull of the return springs 
on the tail gate and also the resistance of the 
earth in the bucket to forward movement of 
the gate. By this means the tail gate is moved 
forward by a pull due to several falls of rope. 

The detailed arrangement of the rope 

reeving is indicated in Fig. 13, which shows 
a 6 cubic yards scraper of Blaw-Knox manu- 
facture. There are, of course, many other 
types of rope reeving besides that shown in 
the drawing ; an entirely different system is 
employed on the latest Le Tourneau scrapers, 
but space does not permit of further reference 
to this important aspect of design. 
The 12 cubic yards scraper has a nominal 
heaped capacity of between 13 and 14 cubic 
yards of soil; it is the largest equipment 
which can be conveniently and efficiently 
employed with track-laying tractors of from 
95 to 100 draw-bar H.P. The bucket sides 
are fitted with replaceable wearing tips ; 
rear wheels are fitted with mud scrapers in 
order to prevent tyre damage by packing of 
the earth. An interesting design feature is 
the arrangement made for clearance to meet 
heavy ground conditions; with the wheels 
in the top position the depth of spread is 
15in. When the wheels are in the bottom 
position the corresponding figure is 20in. 


(Zo be continued) 
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Landing and 
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N the recent landings on the Normandy 
Beaches a variety of special landing barges 
and larger landing craft were successfully 
employed. They were constructed partly in 
England by small craft- -building firms on inland 
water sites and also in different parts of 
America. In the accompanying illustrations 


Assault Craft 


For repair work a special landing barge emerg- 
ency repair craft (L.B.E.) was designed, 
generally similar in construction to that 
described above for vehicles, but equipped with 
a workshop lorry, two benches with vices, an 
electric welding set, and acetylene cutting 
equipment. Other landing barges were built 
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LANDING Cnr. | 


we show some of these landing and assault 
vessels. 


LanDiInG BarGEs 


The landing barges in general were adapted 
from converted Thames lighters, having steel 
hulls and cut-in ramps, designed to carry 
vehicles or stores. One of these, the “ landing 
barge, vehicle” (L.B.V.), is constructed in 
lengths of 75ft. to 85ft., with beams of 18ft. to 





INFANTRY—LARGE 


to transport oil fuel and water, and these 
vessels have lengths of 80ft. and 90ft., and a 
carrying capacity of 40 tons. One of the oilers 
is shown im am accompanying engraving 

further type of landing barge is -that pe 
for kitchen purposes, known as an L.B.K. In 
dimensions it is slightly larger than the barge 
used for vehicles L.B.V., and it carries its own 
kitchen equipment and stores, and is 


20ft. and a beam of 6ft., and it weighs about 
1 ton. It is towed by Mark II, which has a 
length of 25ft., with a beam of 6ft. 3in., and 
weighs 2 tons. It is propelled by a Ford “ V 8” 
engine. Mark II has a designed speed of 10 
knots, or 54 knots when towing one Mark I 
landing craft, and about 4-8 knots when two of 
these craft are being towed. Each vessel is 
designed to carry eighteen men, and the range 
of operation is about 30 miles. 

A larger landing craft is that designed for 
vehicles (L.C.V.), which has a length of 36ft. 
and*a beam of 10ft., with a draught of about 
3ft. aft. It is propelled by a Gray heavy oil 
engine, having a power of 225 B.H.P., and 
running at @ maximum speed of 2400 r.p.n., 
with a normal speed of 1800 t.p.m., and 1600 
r.p.m, cruising - In some of these landing 
craft Hudson ‘ Pinvador ” 

They all have speeds from 11-to 14 knots, with 
a range of 80 miles. Among numerotis landing 
craft in between the L.C.P. and L.C.V. Sees 
are the L.C.M., or landing craft, medium, and 
the L.C.S., landing craft, support. 

Another large unit is the L.C.P.(L), or landing 

craft personnel (large), which has a length of 
38ft. 8in., with a beam of 10ft. 10in., and a 
loaded draught forward of lft. 6in. and aft of 
3ft. 6in. In a light condition it weighs about 
6} tons, and it is designed to carry twenty-five 
men. The horsepower varies between 140 and 
250 B.H.P., according to the type of engine 
fitted, with corresponding speeds of 9 to 14 
knots. This particular type of craft has a range 
of 120 miles and the armament comprises one 
Lewis gun. 
A further type of landing craft is the landing 
craft, assault (L.C.A.), which has a length of 
4lft., with a beam of 10ft. In a loaded con- 
dition the normal draught is lft. 6in. forward 
and 2ft. 6in. aft. It weighs 9 tons and is 
designed to carry thirty-five men. The pro- 
pelling machinery is of the twin-screw pattern, 
and comprises two Thornycroft, Parsons, or 
Scripps ‘“‘ V-8 ” engines, each having an output 
of about 65 B.H.P. The loaded speed is 7 knots, 
and the range 50 to 60 miles. A Bren gun 
A| position is provided. This type of landing craft 
is manned by one officer for every three craft, 
and four ratings for each craft. Some of these 
landing craft are built of wood, which is par- 
tially armoured, so as to resist small-arms fire. 


A larger type of landing craft of American 





to cook for about 800 men. In addition to the 
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design and manufacture is the landing craft, 
































Bow AND INTERIOR VIEWS OF LANDING CraFT, TANK—MARK Hi 


22ft. The propelling medium is a Chrysler 
Royal” engine, having an output of about 
140 B.H.P. The engine has a maximum 

of 2800 r.p.m., @ normal speed of 2000 r.p.m., 
and a cruising speed-of 1800 r.p.m., and it 
drives the propeller through 2-5 to 1 reduction 
gearing. These landing barges have a range of 
250 miles at a speed of 5 knots in good weather, 
and are designed to carry two 3-ton lorries, 





two 13-cwt. lorries, and one 15-ewt, lorry ; 
or two 3-ton lorries and three 15-cwt. lorries. 


normal kitchen i , the barge is also 
equipped with refrigerating ‘plant. 
LanpDine CRAFT 
Theos se cme, ty ple 0S SE ee 
of them designed for officers and men, 
and others for vehicles and tanks. The accom- 
panying illustrations show representative types. 
Landing craft, personnel (L.€.P.), Mark I and 
Mark II, are the smallest of several different 
types and sizes of landing craft. They are built 





infantry (latge)—L.C.I.(L)—which has a length 
of 156ft. and a beam of 23ft. 8in. In ocean- 
going condition the draught is 5ft. 7m. forward 
and 5ft. llin. aft, while when beaching a 
draught of 3ft. lin. forward and 5ft. aft is 
allowed for. These vessels, one of which we 
illustrate herewith, have a weight of 216 tons. 
They are designed to carry 200 men below 
decks and forty to fifty on the upper deck. 
The hull is of steel and there are two ramps 
forward, each 42in. wide. The sides and bul- 


of wood, mostly larch. Mark I has a length of | 
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LANDING BARGE, OILER 





warks are made from bulletproof steel. This 
vessel is engined with twin-screw machinery of 
General Motors design, each engine having an 
output of about 900 B.H.P. Large fuel tanks 
are provided, giving this type of landing craft 
a very wide-range. They are manned by two 
officers and twenty-one ratings. The armament 
comprises four Oerlikon guns. A newer typo of 
landing craft similar in general design is 
designed to accommodate 186 men in bunks. 


Tank LANDING CRAFT 


In this class of vessel there are five different 
designs, which vary in size. The general 
design will be gathered from our engravings, 
which show a side view, an end view, and 
an internal view, of the Mark II design. Par- 
ticulars are available for the Mark III design, 
which has the following dimensions and is 
generally similar to Mark II :— Length, 
159ft. llin.; beam, 34ft.; mean loaded draught 
with “Churchill” tanks aboard, 3ft. 6in. for- 
ward and 7ft. aft; the weight in light con- 
dition is about 349 tons. The propelling power 
is furnished by two Davy-Paxman “V”’ type 
engines, each with a designed output of 500 
B.H.P., driving through reduction gears. The 
speed loaded is 10} knots, and the range of these 
vessels is about 2700 miles. The defensive 
armament comprises two 2-pounders and two 
Oerlikon guns. This landing craft will carry 
five ‘‘ Churchill” tanks or a larger number of 
** Valentine ’’ tanks, or 300 tons of stores. A 
larger type of landing craft will carry six 
* Churchill ” or nine ‘* Valentine ’’ tanks or ten 
lorries or 350 tons of stores. 








The Conversion of Compres- 
sion - Ignition Engines to 
Producer Gas Operation* 

By W. MICHALSKI and J. SPIERS 


INTRODUCTION 


In three previous reports some of the problems 
associated with the conversion of spark ignition 
(petrol) engines to producer gas operation have 
been investigated. Engine performance with 
varying gas quality, with increased compression 
ratio, and with petrol assistance, and the 
behaviour of the engine producer combination 
with different fuels have been studied, using 
the simple cross-draught ‘“‘ Emergency ” pro- 
ducer, both with and without the addition of 
wet blast. 

The use of producer gas as fuel for compres- 

sion-ignition engines presents different pro- 
blems. In the first place a choice is open as 
to the method of conversion of an engine of this 
type. Thus, the injection pump may be re- 
placed by a magneto or other electric spark- 
producing apparatus, and the injectors replaced 
by sparking plugs, when the engine becomes, in 
effect, similar to a converted petrol engine with 
increased compression ratio. In practice, it is 
generally found that the compression ratio and 
the type of combustion chamber used will not 
allow the engine to be run on petrol for starting 
purposes, and a reduction of compression ratio 
to about 10:1, involving the machining or 
replacement of the original pistons, is required. 
If special fuel is used for starting, compression 
ratios up to 14:1 may be used with producer 
gas and spark ignition. 
Alternatively, the whole of the normal injec- 
tion equipment may be retained, the quantity 
of fuel injected being reduced to the minimum 
required to ignite a mixture of producer gas and 
air induced into the cylinders through the air 
intake. 

The second alternative conversion method is 
for many reasons the more attractive. No major 
alterations are required to the engine structure, 
the only additions being a suitable form of 
injection pump control, linked to a gas/air 
mixer, together with, possibly, a new induction 
manifold. It should be possible to reconvert 
the engine to operation on oil fuel only with 








* Extracts from a report by the Institution of Auto- 
mobile Engineers Research Committee, March, 1944. 
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minimum delay in emergency, and the high 
thermal efficiency of the high-compression 


engine should be largely retained. ‘The only 


important disadvantage apparent in this con- 
version scheme is that the use of some liquid 
fue! is necessary throughout the running period, 
so that 100 per cent. oil fuel economy is un- 
obtainable. The value of this type of conver- 
sion is therefore in the final analysis dependent 
on the possible reduction of liquid fuel con- 
sumption under road conditions. 

During the present investigation only the 
second conversion method has been considered, 
since the performance of an engine converted 
to spark ignition with reduced compression 
ratio can be deduced from previous work on the 
converted petrol engine at various compression 
ratios. Two representative types of direct- 
injection engine* have been tested on the bench, 
and suitable forms of pump control and mixing 
valve evolved. In developing injection pump 
control for the small oil injection quantities 
required, it was considered essential that any 
modifications to the fuel pump and its governor 
should be of the simplest kind, so as to avoid 
the use of any additional parts requiring a high 
degree of precision in manufacture. In addi- 
tion to bench tests it was also found possible to 
test a practicable conversion scheme on the road 
in different parts of the country, covering a 
variety of road conditions, and involving the use 
of several types of direct-injection engine. It 
is thought that the results obtained are sufficient 
to show the lines along which the conversion of 
compression-ignition engines should proceed, 
without investigating the particular charac- 
teristics of each and every type of engine manu- 


factured. The conversion of indirect injection | A 


types of engine, such as the Ricardo ‘‘ Comet ” 
types, has not been considered. 
Discussion oF RESULTS AND CONCLUSIONS 

The results of the tests on representative 
direct-injection engines, both on the bench and 
under normal road service operating conditions, 
have shown that the method of conversion of 
compression-ignition engines to producer gas 
operation, involving the use of pilot oil injec- 
tion for ignition purposes, is practicable, and 
capable of giving useful results. More par- 
ticularly, the investigation has enabled the 
following conclusions to be drawn as regards 
the conversion of direct-injection oil engines of 
road vehicle type. 

GENERAL 

(1) Power Output with Pilot Oil Injection.— 
The output of an i ing on producer 
gas of average calorific value (118 B.Th.U. per 
cubic foot net, saturated), with the mixture 
ratio adjusted by independent controls to 
give Maximum power, and with an average oil 
fuel injection quantity of 10 cubic millimetre per 
cycle, was within 80 to 90 per cent. of that given 
by the same engine running on oil fuel only 
with the excess air quantity (40 per cent.) usually 
employed in public service vehicle operation. 

When using a gas mixer developed in the 
research department, with optimum gas/air 
mixture obtained automatically, and with the 
average fuel injection quantities varying from 
12 to 18 cubic millimetres per cycle over the 
engine speed range, the power output obtained 
with gas of average calorific value (118 B.Th.U.) 
was more than 90 per cent. of that given by the 
same engine running on oil fuel with the usual 
excess of air. 

With gas of good quality (above 130 B.Th.U. 
per cubic foot calorific value) the power on oil 
with 40 per cent. excess air could be exceeded. 

(2) Thermal Efficiency.—The brake thermal 
efficiency of an engine running on gas, with 
pilot .oil injection used for ignition purposes, 
was not appreciably different from that of the 
same engine running on oil fuel only. 

(3) Injection Timing.—Good power output 
can only be obtained on producer gas, particu- 
larly at the higher engine speeds, if the injection 
advance is increased considerably as compared 
with that used when running only on normal oil 
fuel (the liquid fuel used was 48 cetane number). 
Tn both the engines tested it was found possible 
to adopt a fixed timing of 33 deg. before T.D.C., 


* Six-cylinder, 104 mm. bore, 146 mm. stroke, com- 
pression ratio 16:1; five-cylinder, J mm, 





which’gave good results under varied conditions. 
Optimum timing would only be obtained by 
the degree of advance with engine 
speed, and the timing adopted was a compromise 
between excessively rough running at low speeds 
and bad combustion, with smoky exhaust at 
high speeds. There was little difference between 
the optimum timing required with the gas 
obtained at the haginaine! of the producer run 
(using anthracite fuel), and that needed with 
the gas obtained later in the run (this result does 
not agree with results of ignition timing tests on 
spark-ignition engines running on producer gas). 
(4) Minimum Pilot Injection Quantity.— 
Under good conditions with an injection pump 
in which the outputs of different plungers are 
well balanced, the average minimum fuel injec- 
tion quantity required toensureregularignition is 
of the order of 8 to 10 cubic millimetres per cycle. 
A small increase in pilot oil injection quan- 
tity above this minimum increases the engine 
power, more particularly at the medium and 
higher speeds. Up to fuel oil quantities of about 
20 cubic millimetres per cycle, such increases 
do not require adjustment of the gas/air ratio, 
since the power increase is due mainly to 
increased combustion efficiency. 
Taking this into account, together with 
the normal conditions of the injection system 
in service in which the output of the individual 
plungers cannot be so well balanced as was the 
case with the pump used for the bench tests, it 
is considered that the minimum injection quan- 
tity that can safely be allowed, to avoid any 
possibility of bad combustion, is 15 cubic milli- 
metres per cycle. 
(5) Effect of Large Increases of Fuel Injection 
bove Minimum.—Although the initial increase 
in fuel injection quantity above that required 
to ensure ignition improves power 
output, this initial rate of improvement is not 
main and no increase of practical 
importance takes place with quantities above 
30 cubic millimetres per cycle, even at the 
highest . In fact, thermal efficiency 
tends to fall when excess oil fuel is injected. 
In normal road operation, however, it is not 
possible to maintain constant gas calorific value. 
When the engine idles (¢.g., at bus stops, termini, 
&c.), or is running at part-load at low speeds, 
the gas calorific value falls off rapidly. When 
the engine is subsequently accelerated, the gas 
ealorific value only rises to its average value 
after an appreciable time interval. Under such 
conditions some exeess of fuel injection quantity 
over 20 cubic millimetres per cycle may con- 
siderably increase engine power. Such excess 
fuel injection, however, should only be allowed 
when really necessary, or waste of fuel oil will 
occur. To ensure correct use of excess fuel 
injection, the injection pump quantity control 
(or governor), and the gas mixer, must be 
properly designed, and the fuel oil and gas 
controls correctly synchronised. 
(6) Maximum Power with Variable 
Engine Speed.—At full load on the test bed 
optimum power output could only be obtained 
throughout the engine speed range by progres- 
sive opening of the air throttle with speed. 
Thus, in vehicle operation, unless some form of 
automatic gas mixer is used, the driver has 
constantly to adjust the hand air control of the 
mixer as the speed rises. A fixed air throttle 
when set to an opening giving optimum power 
mixture at one speed gives too rich a mixture 
at higher speeds, with smoky exhaust, and too 
weak a mixture at lower speeds. In both cases 
power is lost as compared with the optimum 
condition. 
(7) Power Control at Part Load.—At partial 
loads it was found essential to maintain the 
effective compression pressure in order to ensure 


amount of air throttling was possible without 
bad combustion and smoky exhaust. It was 
found that, if the induction pipe depression 
exceeded 7in. Hg, incomplete combustion took 
place. It was therefore found necessary to 
control engine output chiefly by throttling the 
gas only, that is, part-load control should be 
mainly by qualitative governing, 


Furr Pump Conversion 
(8) Injection System Requirements.—The 


combustion of the pilot oil, and only a limited | system 


system may be formulated under the following 


(a) Over the whole working speed range (i.e., 
600 to 1800 r.p.m.) the amount of fuel oil 
injected should be nearly constant (about 
15 cubie millimetres per cycle) over the range. 
Some advantages are obtained if the injection 
quantity rises slightly with speed (i.e., by about 
5 cubic millimetres per cycle over the speed 


range). 

(6) When idling, the oil injection quantity 
should be governed by the normal pump 
governor. 

(c) Between idling and the normal working 

range, a rise in fuel injection quantity is 
advantageous, but there should be no fall in 
injected fuel quantity. 

(dq) Maximum engine speed should be limited 
in the usual way, by maximum speed governor, 
which prevents fuel injection at speeds above 
the maximum. 

(e) Differences between the amounts of pilot 
fuel oil injected by each pump!plunger must be 
as small as possi ble. 

(f) The injection pump conversion should 
permit easy changeover to normal fuel oil 
operation. 

(g) For starting purposes the pump control 
should permit excess fuel quantities to be 
injected, to the extent allowed in normal fuel 
oil operation. 

The above requirements are of major import- 
ance, and, as the tests have shown, can be 
fulfilled or approached by such modifications 
to the pump or governor as may easily be made 
under present emergency conditions. In addi- 
tion, the operation of a pump converted to pilot 
injection could be further improved if the follow- 
ing refinements were introduced. 

(h) The pilot injection quantities should be 
decreased to about 8 to 10 cubic millimetres per 
cycle when the engine is working at part load, 
t.e., when the gas is throttled. 

(t) The pilot injection quantities should be 
increased to about 25 cubic millimetres per 
cycle, though only for a short time, during engine 
acceleration. 

(j) The injection timing should be varied 
with engine speed. When idling, the timing 
should be the same as in normal fuel oil opera- 
tion; over the working speed range the injec- 
tion advance should rise with engine speed, and 
in the case of the engines tested the variation 
should be from about 30 deg. (crankshaft) at 
600 r.p.m. to about 37 deg. at 1800 r.p.m. 

(9) Characteristics of Standard Injection 
System under Pilot Ingection Conditions.—The 
injection systems investigated, when fuel injec- 
tion quantities were limited by fixing the posi- 
tion of the pump controls, showed delivery /speed 
characteristics which rose with speed. In the 
case of a system, including pump plungers of 
8 mm. diameter, retracting (‘‘Atlas”) type 
delivery valves, and four-hole injectors opening 
at 175 atmospheres pressure, the rise in delivery 
with speed was so great that injection quantities 
increased by over 300 per cent. over the normal 
working speed range. The constant delivery 
requirement—see (8) (a) above—obviously 
could not be met, and in service such a system 
would give excessive fuel oil consumption. 

A more suitable delivery/speed characteristic 
could be obtained by fitting much smaller 
diameter pump plungers, together with delivery 
valves giving little fuel retraction in place of the 
“ Atlas” valves. Under present emergency 
conditions, however, the supply of such parts, 
requiring specially high precision manufacture, 
was regarded as out of the question for a 
scale conversion of vehicles to 

Other means of securing uniform duliveryhipsed 
characteristics from the standard injection 
were therefore investigated. 

(10) Effect of Reduction of Injection Pressure. 
—The effect of a reduction in injection pressure 
on the delivery/speed curve was not so marked 
as to have any material effect on the fuel oil 
economy obtainable from a pump fitted with 
8 mm. plungers. It seems likely that such a 
reduction below the figure recommended by the 
engine manufacturers may cause troubles with 
the injectors, which, in the compression- ignition 
engine converted to producer gas operation, 
already work under conditions more severe than 








152-4 mm, stroke, ‘compression ratio 13: 


"I desirable characteristics of a pilot oil injection 








those obtaining when running on oil only, and 
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in spite of this-are required to give better per- 
formance, good atomisation being essential 
with the minimum amount of injected fuel oil. 
Where a choice of injector pressure is offered by 
the engine manufacturer, the lower pressure 
should be used for an engine converted to oil-gas 
operation. 

(11) Pump Conversion with Small-Diameter 
Elements.—The requirements outlined in para- 
graph (8) may be largely obtained in this case 
by so limiting the movement of the pump 
delivery controls that the maximum pump 
delivery is equal to the required injection quan- 
tity. The tests have shown that with pump 
elements, 6-5 mm. in diameter, in good con- 
dition, at an injection pressure of 120 atmo- 
spheres, it was possible to obtain reasonably 
uniform pilot injection quantities over the whole 
speed range. 

In the case of an engine with full governor 
control of the pump (e.g., of the Gardner speed- 
control type), a stop cam, usually employed to 
stop the engine, can be used to limit the fuel 
injection quantity. This stop, since it limits 
the movement of the pump control rod (rack), 
must be withdrawn to allow the engine to idle, 
or when starting, or when the engine is required 
to run on fuel oil only. In order to use the 
existing governor as both an idling and maxi- 
mum speed governor, it is necessary to com- 
press the spring to the maximum speed position 
when working over the whole of the normal 
speed range on gas, and to release the spring 
load for idling. 

In the case of a pump with two-speed governor 
(of C.A.V. type), it is advisable to limit fuel 
injection quantity by means of the excentric 
shaft stop (usually called the governor stop). 
The pump control rod (rack) is then free to 
move under governor control when the engine 
is idling. It would be necessary to withdraw 
the excentric shaft stop only when starting, or 
when the engine is required to run on fuel oil 
only. 

(12) Pwmp Conversion with Large-Diameter 
Elements.—As has already been stated, pumps 
having plungers with diameter greater than 
6-5 mm. show excessive rise in fuel delivery 
with speed. If the conversion described in 
paragraph (11) were applied to such a pump the 
fuel injected at maximum speed would be as 
much as 50 per cent. of that normally required 
for full-load operation on fuel oil only. The 


average fuel consumption would be so great | gas 


that conversion to producer gas would not be 
worth while. 

To obtain a flatter characteristic from such a 
pump without changing the pump elements, it 
is necessary to make some modification to the 
pump governor, and it was found possible with 
a two-speed governor (of C.A.V. type) to use 
the governor fly-weight movement to alter the 
position of the pump control rod at some speed 
or over a range of speeds intermediate between 
idling and maximum. 

(a) Actuation at a single speed was obtained 
by the use of divided spring plates under the 
maximum-speed springs, so that the load in the 
latter was taken up separately instead of 
simultaneously. The effect was to give a sharp 
‘‘ dip ” in the delivery speed curve at an engine 
speed of about 1100r.p.m. In this way the fuel 
injection quantity was reduced over the upper 
range of engine speed, while fuel quantities 
permitting satisfactory operation over the lower 
range of speed were given. With this modifica- 
tion, even with the fuel delivery reduced to the 
minimum amount ired to secure acceptable 
acceleration from idling speed, the fuel injection 
quantity at speeds around 1000 r.p.m. was too 
great for good liquid-fuel economy to be 
obtained. 

(6) Actuation over a range of speeds was 
provided by placing an additional stiff spring 
under the maximum-speed spring plates. At 
speeds above idling, centrifugal force on the fly- 


weights compressed this spring, the resulting fly- | mg engine 


weight movement causing gradual withdrawal 
of the pump control rod. This method was not 
fully investigated, but the preliminary tests 
indicate ‘that better operational characteristics, 
with improved liquid fuel economy and better 


acceleration at low speeds, are possible by this | 


method, as compared with the divided spring 
plate conversion—see paragraph (5). 


Gas MIXER anD ContTROLS 

(18) Gas Mixer Requirements.—The gas mixer 
to be used with a converted compression- 
ignition engine should meet the following 

ents: ‘-— 

(a2) At full load the optimum gas/air ratio 
should be maintained automatically over the 
whole engine speed range. To fulfil this the air 
valve opening should alter automatically with 
engine speed, the gas throttle being fully open. 

(6) The mixer should be easily adjustable, 
when fitted to the vehicle, to suit the particular 
engine producer installation, ¢.e., when adjusted. 
at one speed it should automatically give the 
correct gas/air ratio over the whole engine speed 


range. 

(e) At part-load the mixer should provide 
mainly qualitative governing, with the minimum 
amount of quantitative governing—see karerss 
graph (7). : 

(d) When the engine is idling the mixer 
should automatically ensure that sufficient 
suction is maintained on the producer plant to 
keep the fire alight while the vehicle is stationary 
and ensure sufficiently good gas quality soon 
after the vehicle moves off. 

(e) The suction on the gas producer, with 
the engine idling, should be sufficient to allow 
the fire to be kindled easily when starting from 
cold. 

(f) Under over-running conditions, sufficient 
suction must be maintained on the producer to 
ensure that gas of sufficiently good quality is 
available for subsequent power running. Simul- 
taneously, excess air must be admitted to the 
engine in sufficient amount to prevent explo- 
sions in the exhaust when power running is 
resumed and injection recommences. The gas 
demand should be the minimum necessary to 
comply with the above condition in order to 
obviate unnecessary use of solid fuel and reduce 
the volume of carbon monoxide exhausted. 

(g) The mixer should not be sensitive to dirt 
carried in the gas or in the intake air. 

(h) All parts of the mixer should be robust, 
and strong enough to resist the effects of the 
high pressures which may arise if popping back 
occurs in the inlet manifold. 

(i) The volumetric efficiency of the engine 

should be maintained at as high a value as 
possible, z.e., there should be no restriction on 
flow. 
(j) Any hand mixture control fitted should 
not allow unskilled drivers to employ exces- 
sively rich gas/air mixture, with consequent 
dirty exhaust and injector trouble. 

(k) The mixer should have as few moving 

as possible. 

(14) I.A.E. Research Department Gas Mixer.— 
The mixer designed in the research department 
was intended to meet the requirements set out 
in (13) above, and the main principles under- 
lying its construction are outlined in the same 
order as the i ts, as follows :— 

(a) At full load, air flow is governed by a 
spring-loaded valve, one side of which is 
exposed directly to engine manifold pressure, 
and the other to atmospheric pressure. Such a 
valve is found to give practically constant gas/ 
air ratio over the whole working speed range at 
full load. 

(6) The initial load in the air valve spring 
may be adjusted from the driver’s seat. The 
adjustment is not made by changing the size 
of an orifice, and the mixer may be adjusted to 
each type of producer installation without 
affecting the constancy of gas/air ratio over the 

range. 

(c) At partied load the gas only is throttled. 
The air valve, being placed between the gas 
throttle and the engine manifold, and opening 
against spring load, allows qualitative govern- 
ing, with a small measure of quantitative 
governing, to be obtained. The manifold 
depression increases only slightly with decreas- 
load (gas throttling). 

(d) (e): With the engine idling, the spring- 
loaded air valve is automatically held in an 
almost closed position, allowing the engine to: 
apply the required amount of suction to the! 


gas producer. 





( eu) Under over-running conditions with the 


gas throttle almost closed, the air valve opens 
automatically, giving a very weak gas/air 
mixture, which will not explode i in the exhaust 
during subsequent power running. At the same 
time, the increased engine speed maintains 
sufficient suction on the producer to ensure good 
gas quality. 

(g) The air valve bearings, spring, and spring 
adjusting gear are placed out of contact with the 
gas, and the bearings can be made dustproof 
and lubricated. No sliding contacts, exposed 
to dirt, are needed to secure accurate location 
of the air valve. 

(kh) When made in suitable materials, all the 
parts of the mixer exposed to high pressures 
when popping back occurs are robust enough to 
withstand such pressures. any case, the 
mixer is easily fitted with a pressure release 
valve which does not interfere with the essential 
functions of the mixer and does not involve any 
redesign of other components. 

(t) The form of the mixer, with the introduc. 
tion of air in the form of a jet at the centre of 
the gas stream, causes no drop in pressure 
between the gas entry and the engine inlet 
manifold. In fact, a measurable pressure rise, 
increasing with speed, was observed. 

(j) The hand mixture control is intended 
principally for use by a test driver in adjusting 
the air valve spring tension to suit the particular 
producer installation. Once the adjustment is 
made it can be locked, so that the normal 
service driver can only use the hand control to 
introduce excess air. It was found that the use 
of this hand control was not necessary under 
ordinary service conditions. 

(&) The mixer has only one gas throttle and 
one air valve. Only the gas throttle is con- 
nected to the accelerator pedal, and the air 
valve opens by air against its control 
spring, without the use of any intermediate 
mechanism. 

(15) Synchronisation of Gas Throttle Opening 
with Fuel Pump Control and Accelerator Pedal 
Movement.—It was found that satisfactory 
control at both full and partial load could be 
obtained if the first part of the accelerator pedal 
movement was only used to move the pump con- 
trol lever from the idling position to the limited 
fuel position, the gas throttle remaining in an 
almost closed position. The remaining part of 
the accelerator pedal movement was used to 
open thé gas throttle, and thus control engine 
torque at part load, the pump control lever 
being maintained in the pilot injection position. 
In the case of engines with speed control of the 
pump (of the Gardner type). the first part of the 
accelerator pedal movement was also used to 
move the governor control to the maximum 
rl ition. 

-loaded telescopic link between the 
scomieae and the pump control lever was 
found i in allowing full movement 
of the gas throttle, while maintaining the pump 
control in the limited fuel position over all 
except the first part of the accelerator move- 
ment. By using a circular gas throttle with 
circumferential clearance, normal stopping of 
the engine by lifting the accelerator pedal was 
allowed. At the same time, when the engine 
was idling under governor control, the gas 
throttle opening was sufficient to allow lighting 
of the producer fire or to maintain reasonably 
good fire-bed conditions. 


Roap TEsts 


(16) General Behaviour in Normal Service. 
—The experience of. public service vehicle 
operators with converted compression-ignition 
engines, using different types of injection pump, 
and fitted with the research department gas 
mixer, shows that operation of the converted 
engine was little different from that of the 
normal oil engine. Starting was accomplished 
in from two to five minutes, and normal service 
schedules could be maintained, even by drivers 
not specially trained in producer gas vehicle 
operation. 

(17) Fuel Oil Consumption of Public Service 
Vehicles in Normal Service-—Taking into 
account the data given in the report, it is 
possible to conclude that a double-deck bus in 
normal service, under average conditions, when 
fitted with an automatic gas mixer meeting the 





conditions set out in (13) above, and with 
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individual attention to the setting of a pump 
with divided spring plate governor conversion 
—see (12) (2)—should give a liquid fuel con- 
sumption of the order of 25 miles per gallon. 
It would be necessary to accept poor accelera- 
tion at low engine speeds to achieve this 
gonomy. With a standardised fuel pump 

vernor conversion of this type, with the 
depth of the spring plate lip not adjusted indi- 
vidually to each pump delivery/speed charac- 
teristic, a dec1éase in economy to about 20 miles 
per gallon would be expected in unfavourable 
cases. 

With a governor modification involving the 
use of an intermediate speed spring—see. (12) 
(b}—liquid fuel consumption of the order of 
30 miles per gallon may justifiably be expected 
with improved low-speed acceleration. 

Further decreases in liquid fuel consumption, 
with less variation between the characteristics 
of individual injection pumps, should be 
expected by fitting smaller diameter pump 
elements and special delivery valves. Such 
pump modifications would be necessary to 
secure the absolute minimum fuel oil injection 
quantity for pilot ignition—see (4) above. 








“Lip” Microphone 





AnyYONE who has had the opportunity to 
listen to the pilot of an aircraft or the com- 
mander of a tank speaking through a micro- 
phone will be aware of the difficulty the un- 
practised ear has in distinguishing the words 
over the background noise of the engine. It 
may well be imagined that in modern battle 
the difficulty becomes accentuated. Many 
attempts were made even before the war to 
develop a microphone which would cut out 
unwanted background sounds, and one of the 
more successful devices consisted of a com- 
bination of two microphones, One accepted 





Lip MICROPHONE IN USE 


sounds well only from front and rear; whilst 
the other accepted them equally well from all 
directions. The outputs of the two micro- 
phones were then combined in such a way that 
sounds from the front of the microphone were 
reinforced by the omni-directional receiver, and 
sounds from the rear opposed. Such a com- 
bined microphone found a use in broadcasting 
studios and on the stage. But it was too bulky 
for use on the field of battle. 

The accompanying engraving shows a “‘lip ” 
microphone developed for the use of the U.S. 
Army, which eliminates unwanted sounds in a 
different way. It is so constructed that sounds 
can enter it either from front or back. Sounds 
of engines, of battle, and other extraneous 
noises originating at a distance enter both sides 
with approximately equal volume, and are 
cancelled. out by the acoustics of the design. 
But a sound originating an inch or 80 to one side 


one side than on the other, and consequentl 
actuates the microphone. Nor, we und a 
is volume alone involved. Where a sound 
originates close to one side of the microphone 
there is also a difference in phase between the 
sounds reaching the two openings. Complete 
technical details are lac gy ja 
roughly shows the construction of the micro- 
phone, the design of 
which is based upon the 
old carbon variety. 

As the device was 
designed for use in 
battle, it was essential 
that it should be shock- 
resistant, dustproof, and 
moistureproof. Being 
worn close to the mouth, 
it was also required to 
meet high hygienic 
standards. The case is 
moulded from bakelite, 
and inside the case is a 
membrane made from 
vinylite plastic sheet, 
0-0009in. thick, which 
while transmitting 
vibrations, seals the 
electrical mechanism. 
The whole assembly is 
held in place by an in- 
sulated face harness of 
the same plastic. 

The microphone has 
the obvious advantage 
that it is very small. Moreover, it can easily be 
worn under a respirator, It leaves the hands 
of the speaker free. It weighs less than 2 oz. 
The design was originated by Mr. F. Cheyney 
Beekly and developed by the Electro-Voice 
Manufacturing Company. 
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Sixty Yeats Ago 





Tue BrrrisH ASSOCIATION 


In 1884 the British Association held its 
annual meeting at Montreal under the pre- 
sidency of Lord Rayleigh. It was the first 
occasion in the Association’s career of over fifty 
years that it had held its meeting overseas. In 
his Presidential Address Lord Rayleigh covered 
a wide field in physical research and discovery. 
He spoke first of electricity and of the develop- 
ments in the art of measuring electrical quan- 
tities which were being made necessary by the 
large-scale generation of electricity, then rapidly 
progressing. Incidentally, he suggested to the 
Canadians in his audience that in their rivers 
and waterfalls they had a plentiful supply of 
energy which one day might become the source 
of vast electrical power supplies, although it was 
possible that the severity of the Canadian 
winters might prove an obstacle. He also spoke 
of the “ beautiful and mysterious ’? phenomena 
attending the discharge of electricity in nearby 
vacuous spaces, a subject which Crookes and 
many other workers were then studying. He 
spoke next of thermodynamics and of the grow- 
ing comprehension of the full meaning of the 
Second Law, particularly with reference to its 
application to chemical phenomena. Passing 
to theoretical hydrodynamics, he referred to 
the work of Reynolds and Stokes on the flow 
of viscous fluids. Referring under this head to 
Tower’s recent investigation of the friction of 
lubricated bearings, he called attention to the 
fact that the fully lubricated bearing exhibited 
a hydrodynamic phenomenon, and suggested 
that Professor Stokes might be expected shortly 
to elucidate the processes involved. Actually 
it was Reynolds who took up this work. In 
fact, his mind at that very date was, we now 
know, busy upon it. Passing in review recent 
discoveries in the fields of the dynamical theory 
of gases, optics, and sound, he concluded by 
saying that great as were the discoveries of the 
century in which they were living, it could well 
be believed that they were but a foretaste of 





enters the instrument with greater intensity on 


what discovery and invention had yet in store 


for mankind, a remark which in the conditions 
of the world to-day may seem to haye & more 
ominous ring about it than it was probably 
intended to possess. 








South African Railways 





SEVERAL millions of pounds will be spent 
by the South African Railways and Harbours 
Administration in development in Cape Town 
and its neighbourhood during the year i 
March 31st, 1945, according to the Estimates 
of expenditure on capital and betterment works 
presented to the House of Assembly on April 
15th. The biggest item is £1,500,000 towards 
the cost of the new graving on which it 
is estimated that £857,512 had been 
spent up to March 3lst last. The total cost 
was originally estimated at £2,034,000, but an 
additional £666,000 will now be required, Of 
the revised estimate, only £342,488 will remain 
to be spent after March 31st next. 

Of the £3,000,000 which the Administration 
expects to spend on three new major aero- 
dromes at Cape Town, Johannesburg, and 
Durban, £250,000 is allocated for expenditure 
this year. On Cape Town’s new railway station 
(to cost £900,000) and its railway hotel (to cost 
£415,000), £5000 each is being set aside for 
expenditure this year. Electrification of the 
Bellville and Touws River section of the main 
line, including the Stellenbosch loop, is expected 
to cost £1,528,394, and a start is e this 
year with the expenditure of £25,000. Regrad- 
ing and deviations are to be carried out on the 
Port Elizabeth and De Aar line at a cost of 
£1,000,000, and a start will be made by spending 
£3000 this year. A new goods lay-out for Cape 
Town is costing £732,117, and £30,000 has been » 
allocated. 

The Railway Administration’s proposals for 
the future development of the ie nesburg 
tailway station, by taking over part of the 
Wanderers’ ground, have been submitted to 
the Johannesburg City Council, and are being 
studied. The new station is expected to cost 
£2,000,000. 








New British Incendiary Bomb 





ANOTHER new incendiary bomb has been added 
to the armament of our bomberaircraft. Itweighs 
301b. The main filling consists of a solution of 
methane in petrol under pressure. The descent 
of the bomb is controlled by a parachute, which 
reduces its terminal velocity. The bomb emits 
from its tail a jet of flame about 15ft. long and 
2ft. wide. The length of the bomb is approxi- 
mately 2lin., and its diameter is 5-5in. The 
bomb is the outcome of long research by the 
Ministries of Aircraft Production and Home 
Security in conjunction with Leeds University. 
The production and filling stages were done by 
I.C.I., Ltd. On impact the striker of the bomb 
fires the detonator, the flash from which ignites 
the priming in a central tube. The primi 
ignites the ,‘‘thermite,” and this heats the 
interior of the bomb, raising the internal pres- 
sure. When the pr has been raised suffi- 
ciently the petrol is forced through a flexible 
tube into a valve chamber, through an outlet 
hole in the jet and through the hole in the 
bottom of the parachute container. As it 
passes out of the jet the petrol is ignited by the 
flame issuing from the vent holes in the striker 
housing as a result of the burning “ thermite.” 
The jet of flame thrown will continue for a 
period of two minutes. The team which has 
been responsible for the introduction of the 
bomb includes Professor G. I. Finch, M,B.E., 
F.R.S., of the Ministry of Home Rear ; 
Professor D. T. A. Townend, D.8c., Ph.D., 
D.I.C., and Dr. E. €, W. Smith, of Leeds Uni- 
versity ; Lieut.-Colonel C. J. P. Bateson and 
Captain A. Hayton Cowap, of the I.C.L, Ltd.; 
-Leader D. R. Ashworth, D.Phil., of 





the Ministry of Aircraft Production. 
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WAR AND THE STRATOSPHERE 


Ir was the Germans who, in the previous 
World War, first made use of the properties 
of the stratosphere for the furtherance of 

_warlike operations : specially designed guns 
shelled Paris from the unprecedented distance 
of 85 miles. London would, it is believed, 
also have been a target had the war lasted 
somewhat longer. These guns gave a muzzle 
velocity high enough to carry the projectile 
through the denser part of the earth’s 
atmosphere into the near-vacuum conditions 
beyond, where with negligible air resistance 
the trajectory was very close to the parabolic 
path of the elementary text-book. That was 
nearly a generation ago. In the following 


years a number of countries made experi- 





ments on these lines, but with rockets in 
place of guns, the purpose being no doubt to 
make even more extensive use of the easy 
stratospheric path and at the same time to 
avoid the need for employing the huge 
ordnance that would be required to propel 
shells of equal explosive power. By the use 
of great rockets, remarkable advances in 
range are obtainable—in theory at any rate— 
but to couple this with reasonable accuracy 
of aim is likely to be difficult on account of 
the uncertainty in the initial alignment of the 
rocket’s path. This confines the useful 
employment of such weapons to the attack of 
very diffuse targets. Of all the cities 
of the world, London is no doubt the most 
vulnerable to attack; it is 20 miles across 
and within 100 miles of foreign shores. 
So it is not surprising that it was the enemies 
of Britain who were most tempted to develop 
the rocket. 

As we have previously pointed out, the 
method of operating the rocket requires that 


42|it shall first be forced through the atmo- 


spheric “ blanket ”—say, some 10 miles thick 
—and, this attained, that there shall still 
remain a velocity measured in miles a 
second with the flight path inclined at 
45 deg. With these conditions satisfied and 
a velocity of a mile a second, a range of ove1 
150 miles should result, with a crest altitude 


$3|of some 50 miles. It is suggested sometimes 
$$| that it would surely be a simpler plan to fire 


the rocket to a height of 10 miles and at that 
point provide automatic means of pushing 
out short wings so that it could glide steadily 
for the rest of its path. If the gliding angle 
were 1 in 15 the range would be 150 miles. 
This at first sight seems an attractive scheme, 
since it calls for the expenditure of far less 
energy ; with a pure rocket the mass has 
not only to be lifted 10 miles high (that is, 
through nine-tenths of the earth’s atmo- 
sphere), but must acquire a store of kinetic 
energy equal to that necessary for a speed 
of a mile a second; whereas in the case 
of the rocket glider there would be no call 
for this extra energy. The real drawback of 
the glider is its slow speed. Although it is 
difficult to predict the ballistic coefficient of 
such a rocket, it must lie between certain 
“llimits and, under the most favourable 
assumptions, it would seem that the gliding 


regarding | speed could be only a very few hundred miles 
Advices | an hour, in which case the contraption would 


be just as likely to be intercepted and shot 
down as is the flying bomb of to-day. In that 
event there would be no point in preparing 
such a device. It seems doubtful, however, 
whether the rocket, unless its speed can be 
pushed far higher than seems likely, will have 
any advantage in range over the flying bomb, 
since the latter could now, if it were so desired, 
be designed to have a range equal to that of 
an Atlantic crossing—though there might, 
indeed, be doubt whether it would be North 
or South America that would be hit. With 
rockets, the range could, however, be aided 
by siting thestarting point at a lofty elevation. 
At a height, for instance, of 12,000ft. a full 
quarter of the atmosphere would lie below 
and would not require to be penetrated, 
whilst if one moved from the Alps to the 
Himalayas the conditions would be better 
still. The relationship of such geographical 
factors to any prospective balance of world 
power we must, however, leave to future 
writers on the strategy of war. 





The one class of target which may well be 
out of the range of all missiles but the rocket 
is that which lies outside the stratosphere 
altogether—the already much-cratered moon, 
for example ; but for such a target a rocket 
velocity of as much as 7 miles a second would 
seem to be necessary. With Hitler defeated, 
it is hardly likely that anyone will remain 
who could be counted on to undertake sucha 
useless enterprise. Indeed, we hope that we 
are about to enter on an era in which the 
misused stratosphere will be allowed to return 
to its erstwhile task as the fickle workshop 
of our inconstant weather. 


Problems for the Engineer 


TuE art of the engineer is the overcoming 
of obstacles. He is for.ever climbing moun. 
tains or scaling crags and peaks. If he is a 
mechanical or electrical engineer, he has to 
solve problems of weight, strength, and space; 
if he is a civil engineer, he has to circumvent 
the forces of Nature, and, often enough, the 
opposition of man. He lives happily by this 
overcoming of obstacles; if there were no 
difficulties there would be no engineers. To 
avoid that unhappy contingency, he sallies 
forth and wherever he finds, at home and 
overseas, peoples who have done without 
engineers for centuries, he induces them to let 
him develop natural resources, build railways, 
construct docks and harbours, provide 
machinery for harvesting and what not, and 
electrify everything. All these things present 
difficulties. Technical problems have got to 
be solved and technical problems, if he be a 
real engineer and not a mere manufacturer, 
rejoice his heart. 

Many of the difficulties that the engineer 
faces are of his own devising. If a machine 
works well, he is never completely satisfied 
with it ; he wants it to work better. [If it is 
developing 88 per cent. efficiency, he puts 
himself to endless trouble to squeeze another 
2 per cent. out of it, and then goes on and on 
ever chasing smaller and smaller accretions 
of efficiency. He is impelled to do so by the 
spirit that is in him. He will still seek for 
efficiency when it no longer means—for the 
time being—economy. The quest is in his 
blood and he must pursue it. But in the 
majority of cases economy is the driving 
force. The purchaser of his products demands 
something better, and he has to endeavour to 
supply it. If he is very enterprising, he fore- 
stalls the purchaser’s wishes and gives him an 
improvement before he has asked for it. 
Indeed, it might be said that more often than 
not he leads rather than follows. It is he, 
not his client, who sets the pace. Sometimes 
the client is not exacting enough ; he accepts 
the engineer’s statement that certain things 
cannot be done instead of insisting that a way 
of doing them should be found. Consider 
how we tolerate the intolerable noise of road 
drills and the compressors that accompany 
them. Were the use of such fiendish devices 
absolutely prohibited, we have no doubt that 
the ingenuity of engineers would discover 
less objectionable ways of breaking up con- 
crete. Again, much has been done to reduce 
the emission of smoke and noxious gases, but 
much, very much, remains to be done, par- 
ticularly in industrial areas. Or yet again 
we may turn to the disgracefully crude con- 
crete work which may be seen on all sides. 
Ugly pillars and posts and walls, with the 
lines of the shuttering still showing. The 
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bricklayer has the decency to point his 
walls; the builder in concrete all too often 
jeaves them indecently naked. If we turn 
our eyes to civil engineering construction 
it cannot be denied that many works are 
unseemly. Some bridges, like the Forth or 
the Sydney Harbour, command respect by 
their magnitude, but there are, even in the 
heart of our cities, utilitarian bridges—shall 
we mention the notorious example at Ludgate 
Hill !—which are quite frankly hideous. But 
what need is there to multiply examples ? 
There is not one amongst us who could not 
point to the works of engineers—civil, mecha- 
pical, and electrical—which leave much to 
be desired in some respect. 

It could be shown by many instances that 
engineers are quite capable of doing things 
far better if they are put to it. They 
can design machines whose symmetry and 
finish make them a joy to the eye as 
well as the intellect ; they can lay out works 





that are paragons of neatness; they can 


build factories that have architectural fit- 
ness ; they can reduce noise and prevent the 
emission of noxious gases and dangerous 
dusts. All these things and more they can 
do when they set their minds to it. The 
difficulties do not really daunt them. But, 
and this is the gist of the matter before us, 
they and the financial interests with which 
they are associated need encouragement and 
a little jogging. It is too often assumed that 
the works of engineers must be ugly or 
obnoxious in other ways. The hideousness of 
industrial cities and towns has sprung from 
that assumption. It may have been justi- 
fiable in the past. But with the advances 
of science and knowledge, it is ceasing to be so. 
Let it be insisted that offensive features of 
engineering will not be tolerated, let engineers 
be compelled, if need be, to mend their ways, 
and we have no doubt at all that, with their 
love of overcoming difficulties, they will 
find ways of removing offences without sacri- 
ficing either economy or efficiency. 








Two-Stage Housing 


By E. J. BUCKTON, Wh.Ex., B.Sc., M. Inst.C.E., M.I. Mech. E. 
No. I 


INTRODUCTION 


Nae in Parliament on August Ist 
the Parliamentary Secretary to the 
Ministry of Works asked for any alternative to 
the factory-made steel temporary bungalow, 
which was being adversely criticised. 

It is likely that Mr. Hicks, having been a 
bricklayer himself, and justly proud of it, 
would welcome some alternative involving 
less departure from traditional bricks and 
mortar. He opened the door to the offer of 
an alternative, not by the steel manufac- 
turers, but by the civil engineering and public 
works ind , which, though distinct, is 
the natural ally.of the building industry. To 
outline such a possible solution of the pro- 
blem is the purpose of the present paper. 

The writer has for some months had under 
consideration the two-stage house herein 
described, as a means of finding “ housing 
man-hours” in connection with another 
aspect of the housing problem. It was 
realised that the two-stage house was a 
possible alternative to the Ministry’s steel 
house, but it was supposed that the Govern- 
ment had definitely decided on the steel 
bungalow, and that to start suggesting 
changes would not help those who were 
facing up to the formidable task of meeting 
the coming housing demand. 

The two-stage house is a permanent house, 
built in two stages. The ground floor is con- 
structed first and used as a bungalow, the 
second stage—that is, the upper floor—being 
added when labour and materials permit. 

It is herein claimed that with the same 
building effort as is necessary for the Govern- 
ment housing programme, while providing 
the same number of completed houses at the 
end of the programme, this scheme of two- 
stage housing gives permanent “ dwellings 
or bungalows ” twice as fast in the first few 
vital post-war years as the Government 
scheme gives whole permanent houses. 

Before outlining the constructional methods 
by which this end can be attained, it may be 
useful first to review the conditions prevailing 
and the needs to be met. 


1. GOVERNMENT PROGRAMME 
The Government programme must ulti- 


mately depend upon circumstances, some of 
which are difficult to assess in advance, such 
as the final extent of bomb and possibly 
rocket damage; the number of operatives 
returning to the building industry after the 
war, as affected by casualties and change of 
occupation ; the rate and order of demobilisa- 
tion, which must be dependent upon the 
requirements of the Far East and the size of 
forces necessary for the occupation of 
enemy countries. 


varying according to district, is generally 
estimated at ten years. 

Fig. 1 shows diagrammatically the number 
of new dwellings to be provided during the 
first half of the Government housing pro- 
gramme. Years are plotted horizontally and 
total number of dwellings vertically. The 
number of existing dwellings in Great 
Britain is roughly 124 millions, and another 
1,000,000 was required last March to give 
every family a home, so that the number 
of dwellings required to-day is at least 
13,500,000, and is shown by line A B E, this 
line gradually rising to meet normal increases 
year by year, Line CH DE is the building 
effort required for the Government scheme, 
and therefore available for any scheme. The 
effort is represented by the number of new 
small permanent houses it is capable of pro- 
ducing, i.e., 100,000 in the first year, 200,000 
in the second, and thereafter 390,000 per 
annum. The effort line CH DE overtakes 
the dwellings required line at point E, 
4% years from the start. At this stage build- 
ing effort becomes available to make up any 
deficiency in new housing which may have 
arisen through more houses having been 
allocated to blitzed families than were 
originally estimated for, and thereafter the 
building effort can be used for slum clearance. 
This all relates to permanent housing. In 
addition to permanent housing, the Govern- 
ment will provide emergency temporary 
housing, the present proposal being 100,000 
steel factory-made bungalows during the 
first year and 200,000 during the second year. 
Adding these dwellings to the permanent 
houses, we get line CJ B, which overtakes 
the dwellings required line A B E at B, a point 
32 years from the start, or one year sooner 
than if only permanent housing were provided. 

The Government programme provides 
equal numbers of houses for families and 
bungalows for newly-weds during the first 
two years, and thereafter only houses will be 
built. Normal three-bedroomed houses pro- 
vide more accommodation than is essential 





The present Government programme, so 
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far-as it has been published, is :—(a) Repairs 
to war-damaged houses; (b) making good 
the five-year war period of deferred mainten- 
ance; (c) conversion of larger houses into 
smaller dwellings ; (d) building three to four 
million new small family houses in twelve 
years, 100,000 during the first post-war year 
and 200,000 during the second ; (e) providing 
temporary housing to be demolished as soon 





as housing conditions permit, which, although 
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FiG. 1—PROGRESS OF RE - HOUSING 


for newly-weds, and such accommodation 
can only be provided for couples in the early 
post-war years by leaving houseless other 
couples who have equal claim. Under the 
Government housing scheme, using the whole 
of the building industry and one-third to 
two-thirds of the pressed steel industry, line 
CJ B shows the maximum number of dwell- 


can be 





ings, both temporary and permanent, that 
built. 
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It will be shown later that by adopting two- 
stage housing the deficit in housing can be 
overtaken in 2} years instead of 3}. 


2. Factory-Mapz STEEL BunGaLows 


The factory-made steel bungalow is tem- 
porary emergency housing, and is novel in 
that the major building material is sheet 
steel, that a group of pure scientists and 
practical motor-body manufacturers have 
replaced the architect and the experienced 
builder, and that fitments surpassing any 
hitherto found in permanent houses are pro- 
vided, which the promoters hope will be 
“imitated and emulated” in post-war per- 
manent housing. 

The fitments of the Portal house are not 
in keeping with an emergency housing 
scheme. Much has been made of the merits 
of the various fitments, and they are treated 
as what the speculative builder would call 
“ selling points.” Emergency housing should 
be quick and cheap to construct, and of such 


country will probably be able to afford for 
housing. 
(6) The alterations at the changeover 
from two families to one are considerable. 
(c) During the two-family period the 
back yard, open-air drying facilities, and 
gardens must be shared. 
(d) At the changeover both families 
must leave and only one can return. 


The permanent two-stage house which is 
now put forward as an alternative to the 
temporary steel factory-made bungalow can 
also be ed as an alternative to the 
duplex house. It will be described later, 
when the advantages and disadvantages can 
be duly weighed. 

4. Bumpine Inpustry 

Before the war the building industry had 
just over 1,000,000 operatives, one half of 
whom were craftsmen. By the end of the 
war in Europe this number is expected to 
have fallen to 380,000, or possibly less. The 
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FiG. 2—FiRST AND SECOND STAGES OF TWO-STAGE 


a type that it cannot possibly be passed off 
as permanent or semi-permanent. 

The cost of these bungalows is very high 
for the limited service required of them. 


3. ALTERNATIVES 


At least fifty to sixty alternative types of 
temporary houses are said to have been con- 
sidered by the Ministry and found to be 
unacceptable, while a few are still bei 
investigated. Six months ago the excellent 
report of the Scottish Housing Advisory Com- 
mittee on “ Planning Our New Homes ” was 
published. In this report they gave plans of 
a duplex house, designed so that at first it 
provides accommodation for two small 
families, one on the ground floor and one on 
the first floor, and later, when the housing 
position has eased, the house is converted 
into a single normal dwelling. The proposal 
has the great advantage of providing in the 
early years twice as many dwellings as 
ordinary house building with practically no 
greater building effort. The Committee 
suggested that it should be given the most 
careful consideration, and there is no reason 
to doubt but that it is receiving proper 
attention. It has certain disadvantages, 


however, some of which can possibly be 
mitigated on further investigation. 

The principal disadvantages of the duplex 
house are briefly :— 

. (a) In the final stage it is somewhat 

larger than the productive capacity of the 





ing}maintenance. For the last five years main- 


building industry has agreed to build up its 
operatives to 1,250,000, and it is hoped that 
this number will have reached 800,000 by 
the third year after the war. To do this a 
special system of apprenticeship and adult 
trainees will be adopted. 

The demands of maintenance on the build- 
ing effort are important. In pre-war days 
there were 300,000 operatives engaged on 


tenance on housing has been almost negligible 
and it is now realised that it will not be 
possible to overtake maintenance within the 
first two years, as had been previously 
assumed. 

The Government twelve-year housing pro- 
gramme is an intensive one to meet abnormal 
conditions, and calls for about double the 
normal building effort. Caution will there- 
fore be necessary against expanding the 
normal permanent building industry in such 
a way as to cause hardship within the 
industry when housing conditions return to 
normal. The high percentage of craftsmen 
in the building industry is important. 
Building craftsmen take years to train, there 
will be a serious shortage during the first half 
of the Government twelve-year programme, 
and the most must be made of those avail- 
able. Oraftemen are of different trades, and 
their relative numbers are based on tradi- 
tional building. Any non-traditional methods 





In 1939 craftsmen were classified as follows : 





Carpenters. ... ... 0... - 158,000 
Bricklayers ... . + 111,000 
MMR ice: titer” thee stot cek dene ase OOO 
ena Trea Ts ‘i 9,000 
Plasterers <3 ¢ « $8,000 
Painters +++ 143,000 
Plumbers 43,000 

520,000 


It is important to keep a reasonably 

correct balance in the numbers of the respec. 
tive crafts and trades. The conservation of 
experienced building labour, particularly 
craftsmen, during the early post-war years 
will be of outstanding importance. By 
adopting several types of non-traditional 
building it may be possible to maintain the 
balance of tradesmen by adjusting the rela. 
tive numbers of each type. Two-stage 
housing, however, permits of easy balancing 
of trades among craftsmen. Building opera. 
tives other than craftsmen should be avail. 
able. Practically all building operatives 
require some skill, but this can for the most 
part be imparted over relatively short periods, 
It would be wrong to build whole per. 
manent houses during the first three years 
of the housing programme. The building 
effort should be concentrated on permanent 
half-houses and supplemented to whatever 
extent is necessary by emergency accom. 
modation of the prefabricated, factory. 
assembled, non-skilled erection type. 
With regard to building materials, the 
conditions, as with labour, will also be 
abnormal. Timber will be terribly short 
immediately after the war, and it will be 
some time before stocks from abroad can 
be imported in large quantities. This 
imported timber will have to be paid 
for probably by an equal value of exports, 
and our exports have still to be resuscitated. 
Bricks and tiles are home products, and we 
can and do produce them of excellent quality 
and of great beauty of colour and texture. 
Some kilns have been kept going and stocks 
accumulated, and it should be possible to 
make available large quantities of good bricks 
by seeing to installations now and arranging 
for the necessary fuel and transport. Cement 
should be good and plentiful. Ballast, sand, 
and ates are there for the digging, and 
stone and slate for the quarrying. Generally, 
Great Britain is exceptionally rich in build- 
ing materials, and, subject to installation of 
efficient plants and arrangements for good 
, there should be no shortage of 
materials for traditional house construction 
once the difficulty of replenishing our stocks 
of imported timber has been overcome. 


5. ALLIED INDUSTRIES 


There are a number of industries almost 
entirely dependent upon the building 
industry, such as brick, tile, and pipe- 
making; slate quarrying; saw mills; arti- 
ficial stone and concrete; electric wiring ; 
heating and ventilating; stove, grate, and 
pipe founding ; paint, varnish, and leads. 

Other industries dependent to a great 
extent are :—Brass, copper, tin, and lead 
manufacture; glass; screws and nails; 
wood-working ; and, lastly, there are two 
large and independent industries which con- 
tribute a good deal towards the building 
industry and can, if required, contribute 
much more. They are the steel industry and 
the civilengineering and public works industry. 
The factory-made steel bungalow is an 
attempt to make more use of the steel 
industry in housing. Unfortunately, steel is 
one of the least suitable materials for the 
structure of a house, so that the steel industry 
is badly handicapped from the start, Also 
in starting on a new line which is unlikely 
to be anything but temporary, it is cramping 





should, as far as possible, preserve this exist- 
ing balance. 


its efforts in its own proper sphere. Post-war 
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exports will be vital, and we look to the steel 
industry to do much in the field. 
There Will be a wider field for the steel sheet 
industry in fitments for houses than ever 
pefore, and many of these fitments could be 
designed to be as suitable for export as for 
home use. The steel industry can help the 
puilding industry greatly, but can do so best 
by concentrating on the mass production of 


fitments. 
6. Crvi. ENGINEERING INDUSTRY 


The civil engineering and public works 
industry is @ very important one, and 
although its operatives number less than half 
those of the building industry, it uses heavy 

t and produces much greater works. 
Some of its lighter works are in connection 
with housing, such as waterworks, sewage 
disposal works, drainage, and roads. Several 
classes of operatives, such as bricklayers and 
carpenters, aré common to both the building 
and civil engineering industries. 

Spheres of activities have been agreed 
between the civil engineering ind and 
the buiiding industry, which provide for the 
civil engineering industry dealing with site 
preparation and the building industry carry- 
ing out all house construction. If two-stage 
housing is to be adopted, it will be necessary 
for the two parties to agree to a temporary 
modification to their standing arrangement, 
but once it is established that such a depar- 
ture is in the public interest, no difficulty is 
anticipated. 

The normal gs dary of both industries 
was upset pak ost stopped when war 
broke out, and the operatives of both have 
to a large extent combined on war construc- 
tion work. When this work ends they will 
return to their own industries, both having 
much leeway to make up, but for the first few 
years housing must have priority, and the 
building industry must be given temporary, 
but substantial, help, and this can best be 





Fic. 3—Two-STAGE HOUSE COMPLETED IN TRADITIONAL STYLE 


done by the civil engineering industry. 
Fortunately, such help can be given without 
fear of the civil engineering industry usurp- 
ing or encroaching upon the function of the 
building industry, as it has a very full pro- 
gramme of its own to which it will return 
as soon as its assistance is no longer required. 

Before the “Uniformity Agreement” came 
into operation during the war, any border- 
line cases were governed by the “Joint 
Demarcation Agreement” of 1934, under 
which jobs were classified in the four cate- 
gories of (1) civil engineering, (2) mainly 
civil engineering, (3) mainly building, and 


| WinGET Hovse ... 


that, while the actual house erection con- 
tracts would come in the fourth category 
as building, the contracts for site prepara- 
tion would not come in the first category, 
as if involving only roads and sewers, but in 
the second category, as including ‘“‘ work pre- 
paratory to the erection of ......... buildings.” 


7. PERMANENT Hovsine 


New houses are required to make good the 
five-year stoppage of house building during 
the war, to replace houses destroyed by 
enemy action, and to permit of the reduction 
of slums. Recently the Ministry of Works 
published an interesting report on ‘“‘ House 
Construction,’ and it has been stated that a 
number of experimental houses are being 
erected. 

The report illustrates, among others :— 


. Poured open-textured concrete 
rendered externally and in- 
ternally 

. Breeze slabs with concrete 
filling, brick quoins 

-: Be concrete cavity walls 

. Cavity walls of precast slabs, 
tn situ concrete piers 

. Precast reinforced concrete 
piers, with cavity walls of 
concrete slabs 

. Cavity walls of precast slabs, 

with reinforced concrete piers 
poured in situ 

Concrete blocks forming cavity 

walls, with reinforced con- 
crete piers 

Steel frame, brick outer skin, 

anhydrite block inner skin 

. Steel frame, rendered metal 
lathing externally and breeze 
slabs internally 

. Steel sheets externally, two air 
spaces, felt membrane, and 
fibre-board inner skin, tim- 
ber frame 

. Steel plates externally on steel 
frame, fibre-board internally 

. Steel structural els extern- 

ally, felt mem , asbes 
tos cement inner lining 

Cast iron structural panels 

faced’ with vibrated con- 
crete externally, 
board internally 


No-Finges House 
Frvter Hovse ... 


Eastrorm House 
Dvo-SiaB House 


Boot House 


UNDERDOWN Housz ... 


Denis Poutton House 


Dortonco House 
Were Hovse 
ATHOLL Hovse ... 
Tetrorp Hovss 


Trorne tire Hovsse... 


plaster- 








(4) building work. The present proposal is 








From this it would appear that the 


Ministry is. trying out many untraditional 
methods of construction, and is thoroughly 
exploring their possibilities, and judgment 
in selecting types for reproduction will 
rightly be influenced by the serious shortage 
of craftsmen and the abnormal condition of 
supplies of housing materials. 

ions after wars are strong. After 
the First World War we broke with the past 
and built new types of houses. They were 
bright and cheerful when new, but the buying 
public was inexperienced in housing, and 
the houses were often jerry-built and in bad 
taste. After this war it looks as if the tend- 


given glowing accounts of complete houses 
built in days; others go better, and build 
houses in a few hours, which, of course, is 
nonsense. A factory-made house can be 
erected on a prepared site in a few hours, 
but the making of the house and the pre- 
paration of the site go back to months, much 
the same as for any ordinarily built house. 
Great Britain is a beautiful country, rich in 
first-rate housing materials, and it is hoped 
the Government housing scheme, while 
incorporating the latest improvements, will 
keep as close to traditional building con- 
struction as circumstances permit. 

The many types of new houses now being 
tried out are most interesting. The thought 
and labour required to introduce a new type 
of housing construction are great, and it is 
hoped most of the types which have reached 
the experimental construction stage will be 
tried out on a practical scale. If two-stage 
housing is adopted there will be no need for 
unconventional types to meet the coming 
housing emergency. Any new types of con- 
struction adopted should be on merits as 
permanent housing, and not as expedients 
to meet abnormal conditions. Apart from 
any particular merits that new types of housing 
may have, they are useful as a spur to tradi- 
tional building, which if left without com- 
petition is apt to rest on past efforts and not 
keep up with the times. 


8. TEMPORARY HovusING 


Few will dispute that temporary housing 
will be n to tide the nation over the 
difficult housing conditions of the first few 
post-war years. Temporary housing is 
required to house people while permanent 
houses are being built for them. The per- 


“|manent houses must occupy the permanent 


sites, and it will be necessary to find tem- 
porary sites under the Government scheme 
for temporary housing, and this is difficult, 
especially in built-up areas. It will be shown 
later that temporary housing can be provided 
under the Two-stage Housing Scheme with- 
out the need for temporary sites and 
without cluttering up permanent sites with 
temporary housing. So far only one type 
of temporary house has been sponsored 
—the factory-made steel bungalow—and this 
is particularly wasteful in site area. It has a 
frontage of some 32ft., compared with a 
normal 20ft. frontage or the 27ft. frontage of 
the duplex house. It may be found that the 
output of temporary housing will be restricted 
by limitation of sites rather than by the 
capacity of the factories. 

Local authorities who cannot find suitable 

temporary sites are not likely to order many 
temporary houses, particularly as, however 
generous the Government terms to the local 
authorities may be, the cost of the factory- 
made steel bungalow will be high for tem- 
porary accommodation. With its relatively 
superb fitments, it is already being regarded 
with suspicion. Critics are asking if it is 
really intended as a stop-gap. Will not its 
ten years’ life be extended to fifteen, twenty, 
or twenty-five years, or even more ? 
_ Temporary housing will be necessary, but 
the amount can be reduced to a minimum if 
the two-stage house is adopted, and this 
reduced quantity should be definitely of a 
temporary nature, and as inexpensive as 
possible. Two-stage temporary accommoda- 
tion will be explained later. 


9, PREFABRICATION 


Prefabrication is excellent for demount- 
able buildings and for temporary buildings 
required in large quantities, but is most 
unsuitable for small permanent houses in 
Great Britain. Recently Sir Giles Scott said 





eney will be towards prefabrication. We are 





that when he was showing a party over the 
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new Liverpool Cathedral he asked an 
American sailor what he thought of it. The 
man replied in such a building people did not 
“think,” they “felt.” So it is with one’s 
home. A house has a “ feel,” and it should 
be the right “feel.” It must not feel tinny 
or hollow. The internal finishes must be 
friendly to the touch and to the eye, and the 
external texture must be pleasing. Again, 
the proportions must be architect’s propor- 
tions and not factory ones. nings for 
doors and windows should be just where they 
are best, and not where factory jigs will 
permit them. Such matters are all-important 
in small permanent houses, but can be waived 
in temporary housing. 


will be about the same as that caused when 
the brickwork of a house is repointed. 

Two-stage building by normal methods is 
very difficult and expensive, and the disturb- 
ance at the changeover is too great for the 
occupier to remain, so temporary accommo- 
dation becomes a problem. Abnormal 
methods are necessary, but they should, if 
possible, be such that the finished house is 
normal. Subject to this condition, however, 
the first stage can be as abnormal as circum- 
stances demand. 

Figs. 2 and 5 illustrate the structural prin- 
ciple of the two-stage house. The dimen- 
sions are based on the duplex house of the 





Scottish Advisory Committee’s latest. recom- 
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Fic. 4—ARTIST’S IMPRESSION OF 


In many parts of the U.S.A.,. where pre- 
fabrication has been highly developed, the 
life of a typical small house, built of timber 
framing with steel imitation tiling as cladding, 
may be taken at twenty-five years, after 
which if the site value has appreciated the 
owner rebuilds. If the site value has depre- 
ciated, the tendency is to go on letting and 
for the houses to become slums, in which case 
slums are produced much quicker than over 
here. 


10. Mass PropuctTion 


This is a machine age, and thanks to mass 
production the community has benefited 
enormously. Like all good things, however, 
it must be kept in its place. The people need 
mass-produced utility articles of all sorts, 
including housing fitments, but it is hoped 
they do not want mass-produced permanent 
houses. 


11. STANDARDISATION 


In the early days of mass production the 
lack of standardisation was keenly felt. This 
defect has now been largely remedied, and at 
times there are even indications of over- 
standardisation. The standardisation of 
houses is best avoided, but fitments and 
sections suitable for standardisation should 
be standardised with sufficient variation to 
meet varying conditions and to avoid 
monotony. 


12. Two-Stage House 


As already stated, the two-stage house is 
a house which is intended for construction in 
two stages, the first stage being the ground 
floor and the second stage being the first 
or upper floor. Two-stage houses must be 
erected on permanent sites, and the first 
stage will be built during the early post-war 
years, the second stage or first floor being 
added later as labour and materials become 
available. 

The ground floor can be planned to house 
newly-weds or very small families, and later, 
as the first floors are added, the bedrooms will 
be upstairs and the ground floor will be 
normalised with the minimum of structural 
alteration or interference ; in fact, the first 
floor can be added and the changeover 
effected without the occupier having to move, 


FIRST AND SECOND STAGE 


SECOND STAGE 





Swain Se. 


Houses 


mendation, but the principle can be applied 
to houses of any type or size, especially 
terrace houses, which may once more come to 
the fore in the near future. Instead of the 
usual wall footings, concrete blocks are 
provided for columns, and, level with the 
tops of these, is laid the usual concrete slab. 
Prefabricated, mass-produced, steel shutter 
units for the columns and first floor slab are 
then wheeled on to the ground floor slab, 
expanded and set’ ready for the placing of 
prefabricated sections of steel bar reinforce- 
ment. The steel sections are placed and the 
concrete from central batching plants is 
then poured in one pour, including the 
columns, the shutters of which will be square 





“THE ENGINEER™ 





“umbrella.” It is of permanent, home. 
produced materials, and can be designed with 
an ample margin of strength to carry any. 
thing that will ever be built on the first: floor 
It makes the ground floor a tough framed 
structure safe against collapse from blast and 
introduces a fireproof division between the 
two floors. 

The Government housing programme yw; 
call for extensive and fideailve largo an 
development, and it is assumed the ciyjj 
engineering industry will prepare the sites 
by removing and mounding of top soil for 

ing later over the garden areas, the 
construction of road;, and the laying of draing 
and services. It would not stop at that point, 
but go further in the way of assisting the 
building industry in the early years by laying 
the foundations and constructing the “ um. 
brellas *’ for two-stage houses. That the 
civil engineering industry should help to this 
extent is one of the principal features of the 
present proposal. 

War demands for aerodromes, huge camps, 
and workers’ hostels have brought into being 
great quantities of plant, such as bulldozers, 
scrapers, harrows, screeders, dumpers, trench 
excavators, welding plants, vibrators, batch. 
ing plants, concrete mixers, hoists, road trans. 
port vehicles; and there should be no 
difficulty with the civil engineering industry 
keeping ahead of the building industry on 
the housing sites. 

It is hoped the party walls and chimney 
breasts will be built in brick by the building 
industry, but if at first that industry is too 
short of craftsmen for this, the work shown 
in chain-dotted lines on Fig. 5 can be carried 
out by the civil engineering industry before 
handing over the “umbrellas” to the 
builders. The weatherproofing and tem- 
porary roofing of the staircase opening will 
be done by the builders. 

Although Figs. 2 and 5 show an “ um. 
brella’’ in reinforced concrete, it can, in 
fact, be constructed in any materials suitable 





for a framed structure ; for instance, it can 





FiG. 5—REINFORCED CONCRETE FRAMEWORK UNIT 


steel tubes with vertical joints for removal, 
the concrete in these columns being con- 
solidated by compressed air vibrators. As soon 
as. the concrete has set, the steel shuttering 
will be withdrawn, contracted, and wheeled on 
to the concrete ground floor slab for the next 
two houses. Openings will be left in the rein- 
forced concrete first flloor slab for flues and for 
the future staircase,the staircase openings being 
temporarily roofed over, and the whole slab 
made weatherproof. The reinforced concrete 
first floor becomes the temporary roof for 
the first-stage dwelling, and to avoid con- 
fusion with the first-floor structure, it will 
hereafter be referred to as the “ umbrella.” 





There is nothing temporary about the 





in which case the nuisance to the occupier 


be in structural steel and hollow tile, but the 
type shown is probably the best and cheapest. 

The “ umbrella,” while being used as a roof 
to the first-stage bungalow, must be sealed, 
and several methods of waterproofing have 
been considered. It is unnecessary to deal 
with these at this stage, it being sufficient 
to say that there will be no difficulty in 
adopting a satisfactory method at a reason- 
able cost, 

Fig. 6 shows the first and second stages of 
the ground floor of a duplex house and a two- 
stage house. As already mentioned, the 
duplex house is that recommended by the 
Scottish Advisory Committee, and is suitable 
for a small family, the house during the first 
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stage consisting of a living room, two bed- 
rooms, & kitchenette, and a bath room with 
water-closet—see (A). At the second stage 
_see (B)—one of the bedrooms is added to 
the living room to form a meal bay or dining 
recess, the second bedroom is converted into 





4 utility room, and the ground-floor bath- 





























Bocs #°* 
coor > Fuel 
oles 
“J 3 
BEDROOM = acoRoom 
98% 06 ewe 0678123" 
‘awn i ® -- 5 
LIVING ROOM ee: 2-3 
- ARS & yprdre 
M2 0"% 120° pug E23 
erect On 
PORCH PRAM STORE 
{TeTT? 
@ siti piti: 





REE hi ii 
(A) GROUND FLOOR-FIRST STAGE 


THE “TWO- STAGE HOUSE 








TOO 








LS mee eee ae oe ob 


(C)_GRouND FLOOR- FIRST 


STAGE 





THE“ DUPLEX” HOUSE 


room is removed to make room for the stair- 
case. It will be seen the structural altera- 
tions required are considerable. 

It would be an advantage if alterations 
could be reduced, and, if they could be so 
much reduced that the ground-floor occupier 
would not have to move. It wouldsavehaving 
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to find temporary accommodation for dis- 
placed families. Whether this is possible 
depends to a large extent on the wishes of the 
community and diversity of opinions must be 
expected. 

An attempt has been made to replan the 
duplex house so that the ground-floor family 
need not be disturbed, and this is shown in 
the two lower plans (C) and (D) of Fig. 6. 
As will be seen a ‘“ Dinette ’’—that is, a 
kitchen-dining room—is provided instead of 
a living room and kitchenette, the wash- 
room with bath is as finally intended, and 
there are two bedrooms. During conversion 
the small bedroom will have to be given up 
while the staircase and pram store is installed 
and the window altered. 

The two upper plans (A) and (B) of Fig. 7 
show the first floor of the duplex house during 
the first and second stages. At the change- 
over the upstairs kitchenette is dismantled 
and the space added to the two back bed- 
rooms and the store is converted into the 
remaining half of the staircase, the external 
stairs demolished, and the first-floor front 
door converted into a staircase window. 
Again, the structural alterations are con- 
siderable. 

The two lower plans (C) and (D) of Fig. 7 
show the first floor of the two-stage house 
before and after conversion. Except that 
the position of the flues and staircase are 
fixed, the architect has a clean sheet, and 
can plan as he pleases, and can use any 
building materials he wishes. 

(To be continued) 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 
** AERIEL ” TORPEDO 


Sir,—It would be interesting to know some- 
thing more about the Kane-Pennington engine, 
referred to in your “ aeriel ”’ torpedo advertise- 
ment. Was it ever built ? 
It was claimed that by stratification of the 
fuel and air within the cylinder the combustion, 
instead of being explosive, was progressive ; 
peak pressures were reduced, and a low ratio 
of weight to power obtained. Percy Pilcher, 
the glider pioneer, went to London to see the 
engine. He was sure he would fly if he could 
get one. That was before the time of Wilbur 
Wright. His hopes were bitterly disappointed. 
From Mr. Kane’s place he was directed to Mr. 
Pennington, and from his house back to Mr. 
Kane. He saw neither. Shortly thereafter, 
when a student in Germany, I saw the Lillien- 
thal flash boiler at one of the Ludwig-Loewe 
works. He and Sir Hiram Maxim thought they 
could reduce the weight of a steam plant suffi- 
ciently for the purpose of flight. Pilcher was 
convinced the petrol engine would determine 
the future. For some curious reason the 
gauges were mounted at the back of the boiler, 
and as the fluctuations were rapid and control 
critical, the boilerman was kept busy. I 
remember he said the circulation within the 
boiler was not so great as his around it ! 
Not long afterwards Percy Pilcher lost his 
life while gliding, just as Lillienthal did before 
him. 

JAMES WEIR FRENCH. 
Glasgow, W.2, August 18th. 





Str,—The reference to E. J. Pennington and 
the ‘Aeriel” torpedoes (THE ENGINEER, 
August 18th) awakened memories of the early 
days in Coventry where I was one of those who 
were earliest in contact with that development. 
Your comments reminded me of the Penning- 





Fics. 6 (TOP) AND 7 (BELOW)—COMPARISON OF GROUND FLOOR AND FIRST FLOOR 
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ton torpedo, which was a sort of cross between 
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a car and a motor-cycle, with particular seat- 
ing, but the main point, if I remember rightly, 
was the Pennington “long mingling spark,” 
which by some curious process was supposed 
to put the engine in front of anything ever 
thought of, and in spite of a good deal of 
mystery, as with most of these things at the 
time, we quite understood the petrol was 
dropped on to the spark plug points ! 

At that time, however, there were rumours 
of most wonderful contraptions from time to 
time, and I must not be led into reminiscences, 
though I could say something about the factory 
space taken over by Pennington and rumours of 
the wonderful furnishings of the workpeople 
with carpets and armchairs, and so on. 

Perhaps some other fortunate—or unfor- 
tunate—early motor enthusiast can put me 
right, and very likely add to these random notes. 
The building in question was subsequently 
taken over by the Daimler Motor Company and 
the great Horseless Carriage Company, but I 
myself had charge of the production of the 
Beeston De Dion motor tricycle at the Gorton 
works. 

In these early days Lawson was the big noise 
purchasing the various Continental patents, 
but that leads on to history of certain company- 
promoting efforts, and one thinks of names 
which might have gone down to history as real 
pioneers of what was then an uncharted 
development. Harry Parsons, 

The Parsons Engineering Company, Ltd. 

Southampton, August 21st. 





*“ HISTORIC RESEARCHES ” 


Siz,—I have read with much interest your 
“Historic Researches ” on friction and lubri- 
cation, in which you have so interestingly dealt 
with the historical and scientific aspects of 
Beauchamp Tower’s experimental work and 
Osborne Reynolds’ masterly mathematical 
solution of Tower’s researches. 

In your survey of the outstanding application 
of Osborne Reynolds’ classical work, viz., the 
invention of the pivoted or tilting pad thrust 
bearing, you wrongly appear to divide the 
honours between A. G. M. Michell, of Melborne, 
and Professor A. Kingsbury, of America. 

As you state, both Michell and Kingsbury 

_were working on the problem of the application 
of Reynolds’ theories “simultaneously” and 
“ independently,” and it is more than probable 
after Reynolds had given the converging wedge 
film clue for the automatic and successful opera- 
tion of journal bearings in general, and so 
proving the physical impossibility of lubricating 
hydrodynamically two parallel surfaces, as in a 
thrust bearing, that other investigators were 
also working for a solution. The trouble then 
being experienced with the lubrication of marine 
and other thrust bearings was certainly a suffi- 
ciently strong incentive to attract other possible 
investigators to the problem. 

The actual invention of the tilting pad thrust 
bearing was not, however, simultaneous, as you 
infer. The chief dates are as follows :— 

Michell’s British patent 875/05: Applica- 
tion filed, January 16th, 1905; complete 
specification filed, June 20th, 1905; com- 
plete specification accepted and published, 

July 20th, 1905. 

Kingsbury’s U.S.A. application filed, May 

20th, 1907. 

Kingsbury’s application contained no sug- 
gestion that the pads of the bearing were 
pivoted on their supports or that wedge-shaped 
or tapered films were formed in operation. 

After Michell’s patent had been cited, his 
claims and specifications amended, Kingsbury’s 
application was allowed, and a patent issued in 
U.S.A. on January 25th, 1910. 

From the foregoing it will be seen that 


years (twenty-two months) after the publica- 
tion of Michell’s specification, and the only 
universally accepted guide to priority in such 
matters is the date of publication. 

As a matter of interest, in this same year of 
his patent (1905), Michell published his notable 
paper on the theory of lubrication. 

Professor Andrew Robertson, referring to this 
paper in his citation on the presentation of the 
James Watt International Medal in 1943, 
stated :— 


“This was a remarkable mathematical 
achievement, and has been described as the 
only really important extension of Reynolds’ 
theory yet effected.” 

The subject of priority of invention was dis- 
cussed after Bergstrom’s paper, read before the 
Institution of Mechanical Engineers in 1920, 
and Mr, Pendred, in his contribution to that 
discussion, showed that he then had a very full 
appreciation of the patent position, and I would 
refer interested readers to the conclusions then 
reached on. the subject, as published in the 
“ Proceedings ” of the Institution of Mechanical 
Engineers. W. H. GRIEVE, 

London, N.W.10, August 21st. 





WOMEN’S WAGES 


Srr,—From recent wages awards to both men 
and women in the engineering trade it might be 
inferred that the Employers’ Federation and 
the trade unions are doing all they can to stop 
payments by results by the institution of time- 
workers’ bonuses. 

Take the latest award to women. A woman 
dayworker is to receive 37s. base rate, plus 
14s. award and 5s. timeworkers’ bonus, making 
56s.; but a pieceworker is to have 37s. base rate 
and 14s, award, making 51s. a week. Of the 
37s. she must earn 27} per cent., which is 
10s. 2d., making 61s. 2d. per week. It will be 
seen that for hard work and a measured output, 
a@ woman will receive 5s. 2d. per week more than 
@ woman who can make her own pace and whose 
output is not measured. It seems to us to be a 
very poor reward. 

It may be said that 27} per cent. is the 
minimum, and that prices can be fixed to 
enable workers to earn more. We shall cer- 
tainly have to do this if we are to get the. best 
out of our women workers, but in so doing we 
are giving “the powers that be”’ a reason for 
a further increase in the timeworkers’ bonus, 
if they earry on with their present policy. 
PEciers, LTp., 
C. M. Smrru, 
Works Director. 

Doncaster, August 21st. 





TRAINING OF DISABLED MEN 


Simr,—As peace approaches it is reassuring to 
find so many employers preparing to go far 
beyond their legal obligations under the Rein- 
statement in Civil Employment Act and the 
Disabled Persons (Employment) Act. After the 
last war few employers took any real interest in 
plans for demobilisation ; to-day the oppor- 
tunities for returning men are much greater, 
and the men themselves are as good as the men 
who came back in 1918. Indeed, from twenty 
years’ experience in training the disabled, I 
would say that to-day they are as resourceful as 
their fathers were. 

The new attitude takes the long view, looking 
beyond the immediate demobilisation problem 
and seeking not only to give a man his statutory 
rights, but to qualify him for his job in the years 
ahead. Industrialists have now come to see 
that to do so satisfactorily, a man must be 
trained within the industry he has chosen, and 
not by someene outside who cannot be expected 
to appreciate its exact requirements. The 


. ice 
giving demobilised men a week's reception 
course to bring them up to date in a genera} way. 
followed by special training in their own ling 
of work for from four weeks to six months, 

What is important for the able-bodied is oven 
more 80 for the disabled. My Society bv lieves 
that a disabled man ought to feel that he jig 
earning a living wage by making somothing 
that has commercial value. At our Leather. 
head training centre men suffering from 
neurasthenia work forty-four or forty-five hours 
a week at a minimum wage of £3 15s., and what 
they make is sold on the market on its merits, 
We are a self-contained commercial concern 
which refuses to exploit the ex-Service appeal, 

I would strongly urge that our bigger firms 
should themselves give suitable disabled men 
sympathetic training, much as at present they 
take on apprentices. After all, the employer 
knows best what he wants the man to do ; and, 
as for the man, working in a factory right away 
helps to restore his confidence in himself. 

Need I add that I shall be more than happy 
to co-operate with any organisation now review. 
ing this problem of rehabilitation ? 

Everett Howargp, 
General Secretary, Ex-Services 
Welfare Society. 
Victoria Street, 8.W.1, August 21st. 





DECIMAL CLASSIFICATION 


Srm,—The article by Mr. Rolt Hammond on 
“ The Brisch System of Decimal Classification in 
Production,” appearing in THe ENGINEER for 
August llth, 1944, has just been brought to my 
notice, and I am hastening to point out that this 
Association was not responsible for devising the 
Universal Decimal Classification. The expan- 
sion of the Dewey Decimal Classification into the 
Classification Décimale Universelle was the 
work of the Institut (now Fédération) Inter. 
national de Documentation at Brussels. The 
Fourth International Edition is being prepared, 
in English, in collaboration with the British 
Society for International Bibliography and 
Aslib, and is being published by the British 
Standards Institution. 

E. M. R. Drraas, 
General Secretary, Aslib. 
London, W.C.1, August 22nd. 





_ A TIME-KEEPING RECORD 


Sir,—I wonder what the record is for time- 
keeping. I have not been late during the 
twenty-three years I have been at thé Morris 
motor works, where I am storekeeper. Perhaps 
some reader of THE ENGINEER can beat that. 
It would be interesting to know, especially 
nowadays when good time-keeping is important, 
although, speaking for myself, I have never 
found it difficult, My father was a stud groom 
in Sussex, and I began getting up early when I 
was eight years old to help exertise the horses. 
I nearly lost my own record some years back 
when I had to cycle 3 miles through snow slush, 
and arrived 20 min. late, but we were given an 
hour because of the storm, so I was well on the 
right side. Wm. GARDNER. 
Oxford, August 18th. 








Brazit’s Macuinge Toot Propuctrion.—The 
Brazilian production of machinery increased in 
value from 16,720,000 dollars in 1938 to approxi- 
mately 25,000,000 dollars in 1943. A spectacular 
achievement has been the growth in complexity of 
machine tolls which factories in Brazil are now 
capable of manufacturing. Some of the numerous 
types of metal-working machinery turned out are 
lathes, pressing and stamping machines, forging 
presses, gear cutters, welding equipment, and 
milling, drilling, and grinding ines, as well as 
various types of special equipment for particular 
industries. The value of machine tool and metal- 








Kingsbury’s application was lodged almost two 


Dunlop organisation, for example, are first 


working equipment production has been roughly 
estimated at 1,000,000 dollars annually. 
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Ore Mining 


New 


Iron 


No. I1—(Continued from page 128, August 18th) 


Fisher Hill Works.—In view of the great and 
critical demand for iron ore in the war pro- 
10 of the United States, the Republic Stee Stool 
Corporation, already mentioned, undertook to] cars 
develop still another abandoned mine property 
at Fisher Hill, a few miles from the Mineville 
Woks dei described in the preceding article. Con- 
struction was begun in 1941 on this particular 
project, the plans for which called for the mining 
of 2,500,000 long tons of ore annually, and the 
construction of a new head house, as well as 
new plants for grinding, concentrating, and 
sintering the ore. Dewatering of the old work- 
ings Was & Recessary 

The method of wor the 
is shown by the sha and sections in Fig. 4 
The main shaft or slope is 9ft. 8in. high and 
28ft. 2in. wide, containing two tracks for the 
ore skips, a skipway track for handling men and 
materials, @ concrete stairway, and a pipe and 
cable gallery. As in the Mineville shaft, the ore 
skip tracks have the four rails carried by long 
ties or sleepers laid across four lines of heavy 
longitudinal timbers, as shown by the section 
of the shaft in Fig. 4. The Fisher Hill shaft 
begins from the head house at an inclination of 
27 deg., but soon changes to 33 deg. It is 
2000ft. long, with five haulage levels and three 
pockets with measuring chute for delivering ore 
from mine cars to the 17-ton hoisting skips. A 
double drum hoist by two electric 
motors of 1000 H.P. raises about 8000 tons 
per day. 

As the extremely abrasive ore makes handling 
by pumps expensive, the concentrating plant— 
sterted in operation in 1943—was located near 
Lake Champlain and served by apumping station 
and pipe line, so designed that there is a con- 
tinual gravity flow from stage to stage of the 
plant. Nearly 75 per cent. of the water is 
reclaimed by means of a hydraulic separator, 
rake classifier, and thickener. In general, the 
operation is similar to that at the ——— 
plant, but with magnetic separators of higher 
efficiency. The sintering plant, however, is 
different, being of the continuous type, with two 
machines having each a capacity of 1500 tons 
per twenty-four hours. 

Lyon Mountain Plant.—A third property in 
this region, operated by the same company, is 
at the Chateaugay mine, some 60 miles north 
of Mineville, the ore from which is noted for the 
almost complete absence of impurities, includ- 
ing phosphorus. The main entrance to the 
mine is @ shaft, 6ft. by 24ft., on a slope of 63 deg. 
to a depth of 2350ft. Levels or drifts, 8ft. by 
12ft., are driven at intervals of 150ft. to 300ft., 
and on a rising gradient to facilitate drainage 
and movement of loaded mine cars to the shaft. 

Raises 5ft. by 8ft., 30ft. apart, are driven 
into the ore above the drift, and from these 
are started stopes in which the ore is mined. 
Much timbering is required in the main drifts. 
Chutes at the bottom of the raises load the 
ore into mine cars. An alternative method is 
to drive a sub-drift 40ft. above the main drift, 
and from the former to drive raises 30ft. apart. 

Stoping is done by three methods :—First, 
the shrinkage method, which consists in 
up into the ore, blasting it down, and drawing 
only enough ore out of the stope each day to 
leave room for the men to work. This is con- 
tinued to within 30ft. of the level above, by 
which method 40 per cent. of the ore is taken 
out daily, so that when the stope is completed 
it is full of broken ore ready for removal. 
Secondly, the underhand method, which con- 
sists in drilling down into the ore and blasting 
it from sub-levels, which have been driven across 
the stope at intervals of 50ft., connecting both 
manway raises; as the ore is broken, it falls 
to the loading chutes below for delivery to the 
wagons. Thirdly, the scraper method, used where 
the vein is not steep enough for the ore to run 
by gravity, consists in placing at convenient, 


step. 
‘isher Hill mine 


.| sixteen hours, and hoisting twenty hours. 


and Processing in 


York 


having steel cables attached to a steel scraper ; 
the blasted and broken ore is scraped to small 
1} pockets for loading by gravity into the mine 


ge from the working places is carried to the 
hoisting shaft by trains of 6-ton steel mine 
wagons having roller bearings and hauled by 
storage battery locomotives. These wagonsdump 
the ore to jaw crushers which reduce lumps to a 
maximum size of 8in. Their product goes to 
8-ton skips, which are hoisted at the rate of 
1800ft. per minute and dump into bins feeding 
secondary crushers in the head frame. The 
Lyon Mountain mine can produce 4500 tons of 
ore per day by drilling eight hours, tramming 


This Chateaugay ore as it is mined contains 
25 per cent. of iron; by milling and magnetic 
Fines u 
materi 
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concentration the product contains 68 per cent. 
to }in. are screened out, and coarse 
is crushed to 3in. in the head frame 
crushers. Then it goes to a pair of 36in. electro- 
magnetic separators of the pulley type, which 


pallets pass under an oil-burning furnace. 
Combustion is assisted by an induced draught 
fan which draws air down through the burning 
mass. With the coal thoroughly burned out, 
the sinter is discharged over a grizzly or bar 
screen having openings, lin. wide, the coarser 
material being delivered to railway wagons, 
while the fines are returned to be mixed with 
the concentrate. On a six-day week the output 
of sintered, ore is 58 tons per hour. 


Clifton Mines.—Open-cut workings to a 
depth of 150ft., as preliminary to underground 
mining, characterise the developments at the 
Clifton Mine, on the western slopes of the 
Adirondack Mountains. Abandoned workings 
indicate a short-lived enterprise of some eighty- 
years ago. On the basis of magneto-meter 
surveys and diamond drill exploration, the 
M. A. Hanna Company, which operates large 
mining properties in the Lake Superior region, 
decided to develop the property in 1941-42. 
Owing to the inaccessibility of the site and the 
densely wooded country in which it is located, 
trails had to be cut and 14 miles of roads, rail- 
way lines, and telephone and electric power 
lines, as well as buildings, had to be constructed 
before mining could be commenced. 

However, the shipping of lump ore from the 
open-cut mine was begun in June, 1942, and 
in July of that year work was started on the 
shaft for the underground workings, which 
began operation in 1944. This new shaft is 
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discard all material containing less than 3 per 
cent. iron, while the iron-bearing product goes 
to @ cone crusher set for fin. output. 

This output, in turn, is passed to a coal- 
heated drier and thence through a series of 
vibratory screens to 36in. drum type magnetic 
separators, whose output contains @ minimum 
of 68 per cent. iron, while the tailings contain 
not more than 3 per cent. of magnetic iron. 
As the material of less than 100-mesh size 
cannot be treated effectively by the dry drum 
type magnetic separators, it is delivered to wet 
inclined belt separators, which produce a con- 
centrate of 70 per cent. iron content, and tail- 
ings not exceeding 2 per cent. The dry sepa- 
rators are to be replaced by others of the wet 
inclined belt type. The wet concentrate is 
filtered before going to the bins above the 
sintering plant. The rock tailings form a 
valuable by-product, which is classified or 
sized by screening and shipped in railway 
wagons. 

Sintering is accomplished on the continuous 
system by a machine 6ft. wide and 82ft. long, 
having pallets on wheels and travelling on an 
endless track. The ore concentrate is first 
mixed with 5} per cent. of fine anthracite in a 
pug mill, with a small amount of water. The 
moist mixture is spread 7}in. thick on the 
pallets and the coal fuel is ignited as the 





locations small double-drum electric hoist, 








SECTION C.C. 


Fic. 4—PLAN AND SECTIONS OF FISHER HILL. MINE 


vertical, 13ft. by 25ft. in section, with six 

for two skipways, cage, ladder, 
pipeway, and cage counterweight. The ore 
varies in chemical composition, but is rich in 
iron and very low in titanium. Of the os 
a fair proportion makes a high-quality ore 
(approximately 58 per cent. iron) suitable for 
shipping direct ; the rest (42 per cent. iron) is 
milled, concentrated, and sintered. 

On the open workings the benches are 40ft. 
apart vertically. Primary drilling is done with 
6in. blast-hole drills, operated and propelled 
by electric motors. These machines put down 
holes 45ft. deep, or 5ft. below the level of the 
next bench. Secondary drilling and blasting 
consists mainly in block-holing and blasting 
oversized blocks from the primary blasting. 
The material is loaded by electric and oil 
engine shovels into 15-ton motor lorries or 
lorries of rear-dump type for transport to the 
crusher house, a distance of about 3000ft. 
Gradients on the road and along the benches 
are limited to 8 per cent., or 1 in 124. In the 
underground workings 5-ton air dump steel 
wagons on tracks of 36in. gauge haul the ore to 
the shaft for loading into the 5-ton skips, which 
work in balance. 

The milling plant, with a daily capacity of 
1800 tons of abrasive magnetic ore, covers three 





stages :—First, crushing and screening through 
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three stages to a }in. size ; secondly, fine grind- 
ing and magnetic separation ; ; thirdly, sinter- 
ing. In the second stage the fin. crushed ore 
is ground in ball mills, sized over vibrating 
screens, passed to wet type magnetic separators 
and then dewatered, the filtrate or cake averag- 
ing 8 per cent. moisture and the filtrate con- 
taining 2 to 3 per cent. solid matter. 

For sintering, ore concentrates and fine 
anthracite coal, with a small amount of water, 
are mixed in a pug mill, the mixture averaging 
60 to 65 per cent. concentrate, 35 to 30 per 
cent. returns from the sinter screens, and 4 per 


former supply of titanium ores from India. 
The property of the MacIntyre Iron Com 

was in 1941 by the National 1 Lead 
Company, and the plant completed in 1942 is 
now producing daily about 600 long tons of 
ilmenite concentrate and 1200 tons of magnetite 
concentrate. 

At the Sanford Hill open-cut mine the 
titaniferous magnetite is worked in benches, 
35ft. apart vertically, as shown by the plan, 
Fig. 5. Drifter drills mounted on tripods put 
a 16ft. holes for preliminary blasting, which 
gives a footing for oil engine shovels with 
1}-yard buckets. The 
face thus e: 
drilled 22ft. deep by 
wagon drills, prepara- 











“Tee Enoimecr™ 


Fic. 5—SANFORD HILL MINE 


cent. coal. This mixture is fed to the oil-fired 
sinter machine, the output from which is passed 
over a bar screen with l}in. openings. Under- 
size material is returned for mixing with fresh 
concentrate. Oversize material goes directly 
to steel railway wagons, which are cooled by 
spraying with water. This shipped product 
averages 62-45 per cent. iron, 4-97 per cent. 
silicon, 0-010 per cent. sulphur, and 0-021 per 
cent. phosphorus. 

Benson Mine.—Open-cut workings at this 
mine will be sufficient for some years, during 
which time preparations will be made for 
supplementary underground workings. Con- 
struction work on this property began in 1943 
by the Jones and Laughlin Steel Corporation, 
with the expectation of going into commercial 
operation late in 1944. This concern also has 
large interests in the Lake Superior ore region. 

The ore as mined contains 25 to 30 per cent. 
iron, while the finished sinter will have from 
60 to 65 per cent. iron. This ore is distinctive 
in containing both magnetite and hematite, but 
in general the two oxides occur separately. 
The open pit is about 2 miles in length, and is 
being excavated in benches or shelves, 80ft. 
to 400ft. wide and 40ft. apart vertically. Churn 
drills and wagon drills are used for the blast 
holes. Electric shovels or excavators with 
23-yard buckets do the stripping, while similar 
machines with 5-yard buckets will load the 
blasted ore into semi-trailer motor lorries or 
lorries for transportation to the crushing plant. 
As a rule, four benches are worked simul- 
taneously. 

From and secondary crushers of the 
gyratory type, the ore will go to the fine crush- 
ing From storage bins the crushed ore 
will be fed to the concentrating plant, which is 
to have both rod and bale grinding machines 
and magnetic separators. Conveyors will 
deliver the concentrate to two continuous 
sintering machines. This plant will have an 
annual capacity of 1,000,000 long tons of 
material ready for the furnace, or about 20 per 
cent. of the company’s requirements. 

MacIntyre .—While the works 
already described are for the purpose of produc- 
ing material suitable for use in the blast- 
furnace or other furnaces for iron and steel 
works, a distinctive feature of the MacIntyre 
enterprise in the Adirondack region is its dual 
purpose of producing from titaniferous ores 
both iron for furnace use and ilmenite for the 


tory to the final drilling 
by electric well drills. 
Broken ore is loaded by 
electric shovels, having 
buckets of 2} cubic 
yard capacity, into end- 
dump motor lorries or 
lorries of 15 and 27 tons 
capacity for transport 
to the crusher plant over 
haulage roads having 


10 per cent., or 1 in 
10. These lorries also 
carry waste rock for 
disposal. The ore con- 
tains about 33 per cent. 
iron and 16 per cent. 
titanium. 

Treatment of the ore 
is designed for the pro- 
duction of ilmenite 
concentrate, magnetite concentrate, and tail- 
ings or gangue containing such other minerals 
as feldspar, hornblende, pyroxene, garnet, 
and biotite. Through a series of jaw crushers, 
screens, and cone crushers the product is 
of jin. maximum size, and is carried to bins 
by belt conveyors. In the wet mill, for con- 


to magnetic 


belt conveyors to a stock pile. 


hydraulic sizers for classification. 


gangue minerals are removed with the over- 
flow. Concentrating tables produce concen- 
trate, middling, and tailings, the last going to. 


this is dewatered and sent to steam coil dryers. 


averages 45 per cent. titanium. Magnetite 
concentrate, which carries the vanadium, is 
either shipped to steelworks or stock-piled for 
@ sintering plant already under construction. 
The output tonnage of ilmenite is reported 


the titanium pigment producing industry. 
Labour and’ Housing.—All these new enter- 


for their accommodation. Apart from the}. 


enced men, and a large 
are quite ine: 


ment, but also its safety measures and 
practice. Some of the plants are near villages, 
but others are almost isolated, and many of | .4q 


work. 


include houses for one or more families, dormi- 
tories, apartments, and i 

usually have heat, electric light, radio, bath, 
and running hot and cold water. Restaurants, 
motion picture.theatres, and stores or shops are 


pot al 22a 
is|and plants and the opening up o: 


general shortage of labour resulting from the Wilsos in the year 1796. , Fleming 
war, there is great difficulty in securing ©xperl- | however, in his article on ‘ Bridges ’ in the ‘ Encyclo- 
proportion of the force|pedia Britannica’ (9th edition) wrote: 
is drawn from local sources. Since these men | name of Thomas Paine, the well-known author, has 
rienced, their training has to | been associated with the design of this bridge ; but 


include not only the technique of their employ- a ‘Glog hey Gordon (first Professor of Enginoering 


investigation he finds that Rowland Burdon, 
Member for the county, was engineer, architect, 


——<—<——_ 


supply and sewage disposal services are pro. 
vided, and there are the necessary facilities 
near the shaft for the miners to wash and to 
change their clothes. Churches and schools 
must be provided, if not already available, and 
in most eases the company engages doctors and 
establishes hospital facilities. Social amenities 
are limited, of necessity, and there is diffic vulty, 
of course, in holding any but local labour, in 
view of these conditions and the long winters 
with heavy snow and subzero temperatures, 
In spite of all, however, the workmen and the 
technical staff get the work done, anc the 

are for extension of the mt mines 
other similar 
mining and processing enterprises in the 
Adirondack Mountain region. 








Transportation Need of 
Liberated Areas 


Tue Combined Production and Resources 
Board which co-ordinates the combined roe. 
sources of America, Great Britain, and Canada 
for use in the prosecution of the war, recently 
announced the formation of a Transportation 
mg Committee to survey the rail, port, 

and inland waterway transportation needs in 
liberated areas during the relief period. The 
new Committee will assemble all pertinent data 
concerning supplies and production of trans- 
portation equipment, including utilisation of 
available equipment, that may be required to 
maintain or re-establish shipping services out- 
side the United Kingdom and Canada. It will 
also be the Committee’s job to recommend 
methods for the supply and production of such 
materials and*equipment. The Transportation 
Equipment Committee will co-operate closely 
with the national agencies, military and civilian, 
that are responsible for the requirements and 
procurement of transportation equipment in 
their respective countries, it will receive and 


centration the ore is ground in rod mills] consider reports on transportation needs from 
and screened, the undersize material going|the various Allied countries and from the 
separators of low intensity| United Nations Relief and Rehabilitation 
type. The magnetic concentrate is dewatered | Administration. It will also make recommenda- 
to about 15 per cent. moisture and carried by|tions to the Boards as to how these needs can 
: Middlings are} best be met from the combined productive 
returned to the rod mills, and tailings go to| capacity available. These recommendations 
y , Overflow | will be transmitted to the appropriate national 
slime from the separators and sizers go t0| agencies for action. The chairman of the Com- 
hydro-separators, where most of the slimed| mittee and American member is Brigadier- 


General Charles Young, Deputy Director of the 
Office of Defence Transportation and vice- 
president of the Pennsylvania Railroad. The 


waste. They are operated to produce concen-| member for Great Britain is General Sir Walter 
trate having nearly 40 per cent. titanium, and | Vgnni 


enning, Director-General, British Ministry of 
Supply Mission in America; the member for 


Dry concentrate flows by gravity to magnetic | Canada is Mr. R. A. C. Henry, formerly Deput 
separators, and the final ilmenite concentrate Minisherof Railways and Canals. — 








SuNDERLAND BripcE.— Under “Notes and 


sufficient to guarantee continued operation of | Queries,” the Newcomen Quarterly Bulletin prints 
the following i inquiry :— 
the 


——‘* Smiles, in ‘ The Lives of 
> stated that the materials of the 


prises i lems cast iron bridge designed by Thomas Paine (1737- 
agin haricr bagp mege ss. gh 1809) were ‘ purchased for erection over the River 


obtaining and retaining men, and providing Wear at Sunderland, where the second iron bridge 


in England was erected, after a design by Mr. T. 
i Jenkin, 


* The 


paymaster for this remarkable bridge.’ Are 


the men ride 15 to 25 miles daily to reach their the. details of Gordon’s investigation on record, and, 
if so, where ? 
Housing includes private accommodations in | would it not be well for the Council of the Society 
the villages and company buildings. The latter | to examine anew (I think they have done so on at 
least one former occasion) the possibility of colla- 

-houses. These | b°rating with the publishers in a revised and anno- 
- tated edition of Smiles, incorporating the results of 
subsequent researches ? Quite recently, I under- 
ee an American magazine article, apparently 


And, arising out of the foregoing, 


Smiles, has given new currency to the 


operated mainly by private concerns, either ae of Paine’s association with the Sunderland 








paint industry. This latter purpose is of special 
importance, since the war has shut off the 


local or as items in chain store systems. Water! bridge.—J. F. P.” 
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Portuguese Tin Exports 


For some time past the exports of tin and 
wolfram by Portugal to Axis countries have aroused 
considerable attention. Tin, the official monthly 
bulletin of the Tin Producers’ Association, contains 
the following paragraph :—‘‘ According to the 
Journal Do Commercio, of Lisbon, Portuguese 
mines produced 4195 tons of tin ore in 1943, a 
considerable increase on the 3395 tons output of 
1942. The paper stated that export. of both tin and 
wolfram had increased, but the year’s totals were 
not given, nor were the destinations of the metal 
indicated. Estimates made by the Ministry of 
Economic Warfare earlier in the year implied that 
Portugal’s tin exports for 1943 were approximately 
of the same order as those of 1942. In the latter 
year she sent 1147 tons of metal to Axis Europe, 
of which 745 tons went to Germany. Mr. Eden 
announced in the House of Commons recently that 
Portugal had undertaken to impose a total pro- 
hibition of the export of wolfram. There was no 
mention of tin in the Foreign Secretary’s statement.” 


The Pig Iron Market 

Whatever fears may have been felt that a 
stringency would develop when pig iron production 
was cut down a few weeks ago have proved to be 
baseless, and there seems to be adequate supplies 
of pig iron of whatever description is requi 
excepting hematite. There is little doubt that the 
demand for pig iron has contracted since the output 
was reduced, and the process seems to be con- 
tinuing gradually. Licences to purchase pig iron 
are not issued with great freedom, and the policy of 
the Control to stabilise stocks at the foundries at 
the end of the month is being pursued. Firms 
employed upon essential work get the iron they 
require, and most consumers have been able to 
build up some stocks, The demand for castings 
which arose principally from Government require- 
ments is much less than it was. This has made 
a considerable difference to a large number of 
foundries, many of which have been fully employed 
for a lengthy period, and are now in some cases 
rather short of work. Conditions at the jobbing 
foundries leave much to be desired, and there has 
been no improvement in the position of the light 
castings industry. Employment seems to be at the 
highest level amongst general engineers and speciality 
foundries, which are employed on castings for the 
armaments and the machine tool makers. Even in 
this part of the industry, however, there hss been 
a decline in activity. Considerable quantities of 
low and medium-phosphorus and refined pig iron 
are being taken up by these founders, and they 
would use larger quantities of hematite if it were 
obtainable. There has nm no improvement, 
however, in the hematite position, although slightly 
more hematite is made than a few months ago. The 
Control is careful to restrict supplies, and only 
permits its use when it is essential. Consumers of 
high-phosphorus pig ‘iron are showing little interest 
in the market, but supplies appear to be available 
in considerable quantities. The chief users of this 
description of pig iron are the light castings 
industry, and there is little likelihood of any 
important increase in the demand from this branch 
of the industry until building operations are 
resumed. 


Scotland and the North 


The Scottish iron and steel industry is 
not operating at full capacity. During the past 
month or two the accumulation of orders on the 
books have been materially reduced, and as the 
decline in the demand continues the position of the 
works is gradually becoming easier. Most of the 
works have a fair amount of business to work off, 
although the reserve of work is not nearly so large 
as a few weeks ago. The shipyards, which were 
recently taking large quantities of plates, have 
considerably reduced their requirements, and 
although the locomotive builders are busy, only fair 
quantities are being absorbed by this industry. 
The heavy engineering industries are moderately 
good consumers of plates, but there is a tendency 
for the demand from this direction to shrink. The 
sheet trade, on the other hand, is the busiest 
section of the Scottish iron and steel industry. 
Most of the works have a big reserve of orders to 
work off, but in this respect there is some uneven- 
ness in the ition. Generally, the works are 
booked for deliveries into the fourth quarter of the 
year. Prospects in this industry seem “‘ set fair 
well into the post-war period, as it is estimated that 
large quantities of sheets will be required for the 
steel houses. The demand for heavy joists and 
sections has been poor for a long time,’and shows 
no indication of reviving, but there is strong pres- 
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Export quotations are f.o.b. steamer 


sure from consumers to secure supplies of small bars 
and small steel sections, which is keeping the: re- 
rollers busy. Business with the collieries in roofing 
bars, arches, &c., is well maintained. Trading 
conditions in the Lancashire iron and steel market 
are quieter than even a few weeks ago. The demand 
for all descriptions of steel bars, however, is on @ 
considerable scale, and large quantities have been 
taken up by the engineering industry. Business in 
alloy steel bars is noticeably active, and there is a 
tendency for the shorter delivery periods which 
producers have been quoting recently to become 
rather more extended. Great activity continues 
to rule at the steelworks on the North-West Coast, 
and production is maintained at a high level. The 
works in this area are assured of a long period of 
active employment. 


The North-East Coast and Yorkshire 


The steelworks on the North-East Coast 
continue to produce at a high level, although outputs 
have suffered from the prevailing easing in the 
demand. There is no doubt that Government 
requirements have shrunk considerably over the 
past few months, and the process appears to be 
continuing. There is a steady stream of new busi- 
ness coming forward, although this does not com- 
pare in quantity with the demand of, say, last year. 
It is generally assumed that the trend of demand 
in the future is likely to depend upon requirements 
which may develop from the opening of new war 
fronts. There is an agitation afoot in parts of the 
country to persuade the authorities to release more 
iron and steel production for ordinary commercial 
and domestic purposes, but there is no sign of any 
relaxation in this direction, and it is probable that 
the view is held that it is wiser to have a certain 
amount of capacity in reserve to meet any sudden 
call. One of the most interesting changes in the 
position is noticeable in the plate department. 
For many months the pressure from consumers to 
obtain supplies of plates almost swamped the pro- 
ducers. The requirements of the consuming indus- 
tries now are much less, and even the shipyards, 
which were insatiable in their demands, are now 
able to obtain all they need without difficulty. 
In some cases plate makers are seeking new orders. 
Most of the general engineering establishments that 
have been employed upon war work practically 
since the outbreak of war are busy, and, on the 
whole, there has been little decline in the quan- 
tities of steel bars they are taking up. The demand 
ranges over all classes of bars, but is particularly 
strong for smaller sizes. At the same time there is 
heavy pressure from the shipyards and armaments 
manufacturers for small steel sections, particularly 
of the sizes manufactured by the re-rollers. This 
latter branch of the industry is working practically 
at capacity, and it is fortunate, in view of their com- 
mitments, that supplies of billets and sheet bars 
are maintained at a satisfactory level. Although 
the Yorkshire iron and steel industry has suffered 
from the decline in the demand, like that in other 
districts, most of the works have still a fair volume 
of orders in hand, which will take them some time 
to work off. The demand for basic steel is at a high 
level, and there is a considerable production of acid 
carbon steel. Business in alloy steel is active, 
although consumers’ requirements are not so heavy 
as they were a short time ago. Manufacturers of 
aircraft engines and motor vehicles are taking fair 
quantities of the sorts which are usually used by 
the engineering trades; but the more expensive 
kinds of alloy steel are in rather poor demand. 


The Midlands and South Wales 


Following the holidays there was a slight 
revival in activity in the iron and steel markets, 
This improvement, however, has barely been main- 
tained, and there are a number of firms which, 
practically since the outbreak of war, have been 
fully employed and are now experiencing a decline 
in the demand. Opinions differ as to whether the 
quieter times will continue or whether there is 
likely to be a general expansion in_ business. 
Probably it will depend upon the requirements of 
the present war fronts and others that may be 
opened. The needs of the Government have 
declined and appear to be still declining from the 
high levels reached a year ago. It is not that the 
industry is not busy, and that there is a considerable 
stream of new business coming forward, but the 
slackening in activity in either direction has become 
accentuated during the past few months. Probably 
the busiest section of the iron and steel industry is 
the sheet department. All the sheet works are 
busy, and most of them have enough business in 
hand to keep them actively employed for months, 
whilst, at the same time, there is a substantial 
volume of orders coming forward. It is not easy, 
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however, for consumers to place these latter for 
the delivery they require, and most’ makers want 
extended periods for delivery. The plate position 
has become much easier, and the majority of the 
producers are able to give reasonable delivery, 
whilst the demand has declined. The shipyards are 
taking smaller tonnages, and the quantities passing 
to the armaments makers are notably less than at 
the beginning of the year. The demand for small 
bars, however, is fully maintained, and the activity 
in this department rivals the busy conditions in the 
sheet section of the market. Conditions in the 
South Wales iron and steel izdustry have changed 
little during the past few weeks. There was the 
usual slackening in business during the holiday 
period, and afterwards the demand did not imme- 
diately revive, but the position is now similar to 
that which existed before the holidays. The works 
appear to have sufficient orders in hand to keep 
them fully employed for the remainder of the third 
quarter. There is a considerable production of 
semi-finished steel, and the demand shows no signs 
of declining. Re-rollers are heavily committed, 
and are likely to remain so for some time, as they 
have well-filled order books. The demand for tin- 
plates and their substitutes has been fairly good. 
The business transacted of late has been almost 
entirely with home consumers for delivery during 
the current period. Little business has been trans- 
acted on export account, and there are no signs of 
any expansion in this direction. 


Iron and Stee] Scrap 


The iron and steel scrap markets present a 
somewhat easier appearance than for some time. 
The steel furnaces continue to take up considerable 
quantities of scrap, but the foundries are showing 
less interest in the market, as their needs have 
shrunk, owing to the lower production of pig iron. 
Truck labels have been issued by the steel makers 
on a fairly liberal scale, particularly for good heavy 
steel scrap, and this description is in strong demand. 
The activity in wrought iron and steel scrap has 
lessened, and. the volume of business in steel turn- 
ings which has been maintained at a good level for 
some time has fallen off. The sorts in demand now 
are the heavy and chipped variety, and only limited 
deliveries of other sorts have been accepted. The 
quietness which has developed is no doubt partly 
due to the holiday period, but suspensions of 
deliveries by certain works have presented suppliers 
with difficulties, since there has been a steady 
accumulation of turnings. There is a quieter tone 
also in the market for mild steel scrap cut to furnace 
or foundry sizes. The demand for bundled steel 
scrap and hydraulically compressed steel shearings 
has been maintained at a fairly high level. Mixed 
wrought iron and steel scrap for basic steel furnaces 
has had a poor demand of late. Business in good 
heavy material has been quiet, while the demand 
for light material has fallen off considerably, with 
the result that stocks are accumulating in mer- 
chants’ yards. Dull conditions have also overtaken 
the trade in compressed basic bundles, and in this 
direction also suppliers are finding it difficult to 
dispose of their holdings. Heavy cast iron scrap, 
in large pieces.and furnace sizes, is ing into 
conyumption in fairly good quantities, and there 
is a steady demand for light cast scrap, whilst good 
cast iron machinery scrap in cupola sizes is one of 
the most active sections of the market. Little 
business has passed in alloy steel scrap. A fair 
amount of business has passed in carbon steel scrap, 
in which consumers are showing a steady interest. 
On the other hand, supplies of carbon steel are 
fairly liberal. Business with the malleable iron 
works is chiefly concerned with first-class piling iron 
scrap and only small quantities of this are accepted. 


Non-Ferrous Serap in the United States 


According to a report of the United States 
Bureau of Mines, there was a marked decrease in 
non-ferrous metal scrap receipts and shipments 
during April. Activity in the non-ferrous metal 
scrap field in that month, states the report, was 
marked by a pronounced falling-off of dealer receipts 
and shipments to consumers of copper-base and lead 
scrap. This had the effect of lowering substantially 
the total figures of receipts and shipments of the 
entire non-ferrous group. Total receipts fell from 
90,908 tons in March to 83,434 tons in April, while 
shipments to consumers reached the lowest point 
of the year, decreasing from 89,119 tons to 81,064 
tons ; a decline of 9 per cent. Stocks at the end of 
April were 112,793 tons, the highest point since 
January, 1944, and a slight increase over the March 
figure of 110,423 tons. Stocks of aluminium reached 
a record high level and at the close of April totalled 
31,543 tons, compared with 29,973 tons at the end 
of the previous month. 
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Notes and Memoranda 


Rail and Road 


L.N.E.R. DeramuMment.—The engine, tender, 
and some coaches of the 4 p.m. L.N.E.R. train 
from King’s Cross to Leeds were derailed at Wood 
Green Station on Monday afternoon, August 21st. 
The down main line and another down line were 
blocked, and two passengers and the fireman 
suffered slight injuries. 

S.R. Trams DrramMent.—On Wednesday, 
August 16th, a train travelling between Gillingham 
and Sittingbourne, Kent, on the Southern Railway, 
left the rails when rounding a bend. Eight people 
were killed by the accident, thirty-five were 
seriously injured and detained in hospital, while 
about one hundred received minor injuries. 

LivERPOOL’s STREET LicuTinc.—A new street- 
lighting system in Liverpool by “ moonlights,” 
which are said to be ten times more powerful than 
‘* starlight ’’ street lighting, has now been officially 
sanctioned by the Ministry of Home Security, and 
has been switched on. The circuit, covering 3 miles 
of central roads, is controlled by a master switch, 
which enables the lights to be cut out instantly. 


Botrvian Rattway DEVELOPMENT.—Work on 
the Yacuiba and Santa Cruz Railway of Bolivia 
was officially initiated at the end of May. The line 
will extend from Positos, Argentina, a town just 
south of the Argentine and Bolivian border, to 
Santa Cruz, Bolivia. Surveying has already been 
completed from Positos to Villa Montes, and the 
road bed between Yacuiba and Villa Montes is 
under construction. The extension of the line to 
Santa Cruz has not been surveyed, except for pre- 
limin studies, and only preparatory work 


been done on the branch line from Machareti to|k 


Sucre. 

Brivce LicutTinc ExPERIMENTS.—Experiments 
have been conducted by the California Division of 
Highways in connection with a novel method for 
lighting the sidewalks and roadways of bridges. 
According to Scientific American, the plan involves 
the installation of a continuous line of reflectors 
on the hand rails, from which concealed sources of 
light will emanate their rays. Thus the lights will 
not shine into the eyes of motor drivers, but will 
give maximum illumination on the sidewalks and 
at the edges of the roadway. Final decisions have 
not yet been made, but it is expected that the most 
economical source of light will be luminous tubes 
mounted horizontally in a position of maximum 
security and protection beneath the hand rails. 


Air and Water 


Tue Poromac RivEr.—The Potomac River Inter- 
State Commission has announced the appointment 
of a sub-committee to investigate problems con- 
cerning the pollution of the Potomac River and the 
recovery of valuable industrial wastes. 


Barcre Bumprve in Perv.—It was recently 
stated that a contract for the construction of eight 
barges for use on the Amazon River and its tribu- 
taries has been awarded to a shipyard at Pucallpa, 
Peru. The same yard recently completed an 80-ton 
barge to handle petroleum shipments from the 
Ganzo Azul fields to Iquitos. 


CortoraDo aND Big THompson Prosect.—The 
boring of the 13-mile tunnel under the Continental 
Divide was completed early in June as part of the 
Colorado and Big Thompson reclamation scheme. 
This scheme is designed to bring irrigation water 
from the Colorado watershed to that of the South 
Platte River, a tributary of the Mississippi. Engi- 
neering News-Record says that it is intended to 
bring supplemental water to 200,000 acres of highly 
productive farm land in north-eastern Colorado. 
Ultimately, the project will divert over 300,000 
acre-feet of water annually from the headwaters 
of the Colorado River to supplement the water 
supply for 615,000 acres in the South Platte River 
drainage area. 

AMERICAN AND Russian AVIATION TALKS.—Dis- 
cussions on post-war civil aviation took place during 
July between representatives of the United States 
Government and the Government of the U.S.S.R. 
It is stated that the negotiations were of a pre- 
liminary character, and that general understanding 
of the mutual interests and points of view of both 
countries concerning the tasks and development of 
post-war international aviation was reached. It 
was decided that it would be expedient to organise 
an International Commission for Civil Aviation with 
advisory functions on technical matters to facilitate 
aviation and enhance the safety of flights on inter- 
national air routes., Agreement was reached regard- 





has | the main power plant from 340,755 kW to 364,245 


of America and the U.S.S.R. on the co-ordination of 
technical measures in the domain of international 
air transport. 

AMERICAN WATER Suppiigs.—According to an 
inventory compiled by the Public Health Service, 
additional water supply facilities that are needed in 
the United States will cost more than 683 million 
dollars, Extensions in 6455 communities will, it is 
estimated, cost 502 million dollars, and new systems 
in 4863 places will require an expenditure of 181 
million dollars. Although more than 99 per cent. of 
the communities in the largest population groups— 
5000 and over—are served by public water supply 
facilities, only 43 per cent. of the towns with less 
than 1000 population are so provided. The first 
public water supply system in the country was 
instituted at Boston in 1652. In 1900 there were 
about 3200 systems, and in 1940 the number was 
approximately 14,500. At the present time about 
844 million people are served by public water 
supplies, 


Miscellanea 
QUEBRACHO AS FUEL.—On account of a con- 
siderable decline in imports of coal and petroleum, 
it is reported that Argentina has been compelled 
to use its forest resources of quebracho wood for 
fuel purposes. Flaxseed, oilcake, and corncobs, it is 
stated, are also being burned. 


New ZEaLaAnD’s Etecrriciry Suppry.—During 
the year ended March 31st last, new hydro-electric 
installations in New Zealand raised the capacity of 


‘W. The number of consumers increased by 5741 
to a total of 460,771, and the units sold per customer 
and per head totalled 3254 and 1038 respectively. 
Electric ranges installed during this period totalled 
124,569; water heaters, 145,476; and milking 
machines, 30,826. 

SmMoKkE AND Raryrati.—Analysing the daily 
rainfall in the Rochdale area, Mr. J. R. Ashworth 
concludes in a letter to Nature of August 12th that 
the evidence from forty years’ records is that the 
rainfall on Sundays is always appreciably less than 
on other days, and he attributes the decrease of 
precipitation to the reduction of factory smoke in 
the atmosphere on Sundays. The average annual 
rainfall for each day for forty years is 6-34in. for 
weekdays and for Sundays 6-01. 


Research IN Inpustry.—The Edinburgh 
Chamber of Commerce is considering the advis- 
ability of establishing an Edinburgh Joint Research 
Council. The general function of this Council 
would be to disseminate new knowledge and 
accelerate its use and application, and to encourage 
and facilitate research. It is stated that the 
Chamber has examined the outline of the scheme 
envisaged by the Manchester Joint Research 
Council, which is composed of University and 
Chamber of Commerce representatives. 

CurnesE Encrneers 1n U.S.A.—The United 
States Bureau of Foreign and Domestic Commerce 
has disclosed that the National Resources Commis- 
sion of the Chinese Government has sent about 
thirty Chinese engineers—executives and juniors— 
to the United States to study American methods of 
factory production. Additional personnel from 
China is expected to join this group from time to 
time, the intention being to cover industrial pro- 
cesses and techniques for more than fifty industries 
which it is hoped to initiate or expand in China 
after the war. 

Portas Deposits tn Nova Scor1a.—Some recent 
exploratory work conducted at the Malagash salt 
mine in Nova Scotia has revealed several hundred 
thousand tons of salt containing an average of 
8 per cent. potassium chloride. Additional deep- 
level investigations are being carried on in the hope 
that more fruitful potash deposits may be uncovered 
which would be of considerable importance to 
Canada. Although the present charted body could 
not be profitably worked solely for potash, it is 
considered probable that joint salt-potash mining 
may help to reduce the rather high production costs 
of Malagash common salt. 


Buiast-Furnace Siac.—The total output in 
America of air-cooled screened and unscreened, 
water granulated, and light-weight slag for 1943 was 
16,507,606 short tons, as compared with 19,122,718 
tons for 1942. Sales of air-cooled slag were 4 per 
cent. less in 1943 than in 1942, and the average value 
per ton of screened declined 2c. and unscreened 3c. 
These figures are based on a canvass, conducted by 
the National Slag Association, of the thirty-two 





assembled in co-operation with the U.S. Bureau of 

Mines. Air-cooled slag was used principally in the 

construction and maintenance of highways, accegg 

roads, airport runways, defence plant, and housing 

a rg miscellaneous structures, and as railway 
ast and sewage trickle filter media. 


Personal and Business 


Mr. J. D. Beppows, B.Sc., has been appointed 
metallurgist and technical assistant to Dr. E. G, 
West, of the Wrought Light Alloys Development 
Association. 

Mr. Atex D. Batery, vice-president of the 
Commonwealth Edison Company, Chicago, has 
been nominated President of the American Society 
of Mechanical Engineers. 

Mr, E. F. Mircnett, Dunlop London manager, 
has been spatone regional manager for the 
Midlands, with headquarters in Birmingham, in 
succession to Mr. Charles Sinclair. 

FLEMING, BrmxBy AND GoopaLt, Ltd., have 
opened offices and showrooms at 90, Regent Street, 
London, W.1 (telephone, Regent 3443, and tele. 
graphic address, ‘‘ Flemteon, Piccy, London’). 

Tae MryistEr oF Epucation has appointed Mr, 
Leigh Ashton, a Keeper in the Victoria and Albert 
Museum, to the post of Director and Secretary to 
the Museum. The appointment will take effect on 
the retirement of Sir Eric Maclagan in 1945. 

Mr. Frank ANDREw is retiring from his position 
as foundry r to Ferranti, Ltd. His services 
will continue to be available to the company in the 
capacity of technical adviser and consultant on 
foundry matters. The management of the foundry 
is being taken over by Mr. R. Laroux Handley, 
assistant to the general works manager. 

As the output of British Auxiliaries, Ltd., now 
consists mainly of British “‘ Polar” diesel engines 
made under licence from A.B. Atlas Diesel, Stock- 
holm, it has been decided that the name of the 
company should be changed to British Polar 
Engines, Ltd. Orders for British ‘‘ Polar” engines 
and spare parts should continue to be addressed to 
the Atlas Diesel Company, Ltd., Wembley, Middle- 
sex. 

Mr. G. Drury Baker, A.R.S.M., assistant chief 
engineer of the Consolidated Pneumatic Tool Com- 
pany, Ltd., has been appointed Head of the Section 
of Fuel and Mining in the European Industrial 
Rehabilitation Division of United Nations Relief 
and Rehabilitation Administration (U.N.R.R.A.). 
His section is responsible for the rehabilitation of 
coal, mineral mining, and petroleum in the liberated 
areas of Ew and for the n procurement 
for the establishment of a minimum overall level 
therein. 








Forthcoming Engagements 





Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the M. yy of the week preceding 
the meetings. In all cases TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Chartered Surveyors’ Institution 
Monday, Aug. 28th.—12, Great Geo: Street, West- 
minster, 8S.W.1. A discussion on ‘‘ The Control of 


Institution of Automobile Engineers 

Tuesday, Sept. 5th.—Royal Society of Arts, John Adam 
Street, Adelphi, W.C.2. ‘‘ Some Notes on Synthetic 

Rubber Oil Seal Applications,” T. C. Scott. 6.15 p.m. 

Institution of Heating and Ventilating Engineers 

Wednesday, Sept. 6th.—Institution of Mechanical Engi- 


neers, Storey’s Gate, 8.W.1. ‘‘ Unit Heaters,” 
G. L. Copping . 6p.m. 

Wednesday, Sept. 20th.—Institution of Mechanical Engi- 
neers, Storey’s Gate, 8.W.l. ‘Trends in the 


Development of Heating Installations for Domestic 
Purposes,” Sir Alfred Egerton. 6 p.m. 
Institution of Naval Architects 
Friday, Sept. 22nd.—Inst. of Engineers and Shipbuilders 
in Scotland, 39, Elmbenk Crescent, Glasgow. 
Autumn meeting. 2.30 p.m, 
London Association of Engineers 
Saturday, Sept. 2nd.—Gaumont British Theatre, Film 
House, Wardour Street, W.1. ‘The Economic 
Need for Real Time Study in Industry,” A. F. 
Law. 2.30 p.m. 
Women’s Engineering Society 
Tuesday, Sept. 5th.— ineers’ Club, Albert Square, 








ing an exchange of views between technical experts 


companies that Prepare blast-furnace slag for com- 
mercial use. results of this canvass were 


Manchester. ‘‘ The Moving Coil Voltage Regulator,” 
E. T. Morris. 6.30.p.m. i 
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A Seven-Day Journal 


Future of Sheet Steel Supplies 


In a speech made to workers at Cowley, 
Oxford, on Saturday evening, August 26th, 
Sir Miles Thomas, Vice-Chairman of the Nuffield 
Organisation, dealt with some of the advan- 
tages of private enterprise, and examined the 
‘oint demands of prefabricated houses and the 
motor industry upon the supply of sheet steel 
after the war. Good news, he said, was coming 
in, but none of us should slack off in our war 
effort. As peace seemed to approach, it seemed 
to him that authoritarian principles were being 
emphasised. The question of the public or 
private ownership of industry was, he suggested, 
assuming & spurious importance. This country 
would, Sir Miles went on to say, be indeed 
foolish to try to get back to normal peacetime 
industry and to stage an industrial revolution 
at the same time. Those who were listening to 
him, representing some 40,000 employees of 
an organisation which had been built up by 
private enterprise, could vouch for the fact 
that the munitions of this modern mechanised 
war, such as aeroplanes, tanks, guns, ships, and 
transport vehicles, were all provided in abund- 
ant measure in the critical days of our war 
history by organisations like the Nuffield 
Organisation, which had been built up by 
private enterprise. He counselled his hearers 
not to be tempted to leave the substance of 
commercial realism, which meant a prosperous 

e, in order to snatch at the shadow of 
theoretical idealism, which might mean lip 
service but an empty pocket. He suggested 
that economic theorists might well consider 
the question as to whether there was going to 
be enough sheet steel in the post-war era 
to meet all requirements. Most of the pre- 
fabricated houses which had been promised 
to our returning soldiers were to be made of 
20-gauge sheet steel, which was equally neces- 
sary for the production of motor-car bodies. 
It would be a great blow to national prosperity 
if, due to the failure to give a little arithmetical 
consideration to the problem, there was not 
enough steel of this kind to go round, and to 
enable cars to be built to absorb employment 
at home and to help to redress the adverse 
balance on export markets. He commended 
the attention of the high-level theorists to this 
practical problem. 


American Coal Mission Report 


In a Journal note of June 16th we recorded 
the arrival in this country of an American Coal 
Mission, headed by Mr. A. S. Knoizen, Director 
of the Mining Division of the War Production 
Board. The report of the Mission has now been 
released by the United States authorities. The 
American coal-mining machinery sent to 
Britain, it states, is making a major contribu- 
tion to speeding the defeat of the enemy. 
Tribute is paid to the British officials, who are 
doing, it says, an outstanding job in controlling 
and distributing all classes of solid fuels. 
Excellent use, the Mission found, was being 
made of the special American machinery for 
open-cast mining, and this equipment when put 
to work should, it is hoped, double the present 
rate of annual production of open-cast coal of 
about 10 million tons ; 15 million tons is about 
the most which can be expected in the coming 
coal year, but it should be possible, the report 
states, to maintain an annual rate of 20 million 
tons for about three years. The putting to work 
of this machinery is to some extent being 
delayed, it says, by a shortage of trained men 
required to install and operate it, and it recom- 
mends that future shipment of such machinery 
should be held up until the machinery now in 
hand can be put into operation. Machinery for 
deep mines has also been supplied, and the full 
operation of all deep-mine equipment provided 
under the 1944 programme, plus the similar 
programme proposed for 1945, should, it is 
stated, help British collieries to increase their 
underground coal production by approxi- 
mately 12 million tons per year, when, in the 
next five or six months, the mine-training pro- 
gramme is completed. Of the 190 million tons 


total underground annual production, — the 
Mission estimates that 40 million tons could be 
mechanised immediately with American type 
equipment. Gradual mechanisation might be 
adopted for the remaining 150 million tons. 
The Mission points out that owing to different 
underground conditions, American equipment 
does not’ operate so well in British mines 
as in American mines. At the suggestion of 
the Mission, the British Government is sending 
70 to 150 British mine managers to America 
to gain experience in the use of American mining 
equipment under conditions similar to those at 
home. The Mission found, it states, a very 
complex labour position of long standing in 
operation in British mines, but it noted no 
opposition on the part of labour to the installa- 
tion of American mining machinery or to changes 
in the mining system. By stimulating produc- 
tion, the planning undertaken by the Combined 
Production and Resources Board, to which the 
report of the Mission has been presented, should 
be of benefit in alleviating world coal shortage 


The Bristol Aeroplane Company, Ltd. 


In his chairman’s statement at the annual 
general meeting of the Bristol Aeroplane Com- 
pany, Ltd., which took place at Bristol on 
Thursday, August 24th, Mr. W. G. Verdon 
Smith made reference to the activities of the 
company during 1943. He said that ‘‘ Beau- 
fighter ’’ aircraft and ‘‘ Hercules ’’ engines had 
continued to be delivered, whilst newer types of 
aircraft, engines, and armament had begun to 
make their appearance. In Australian factories 
‘* Beaufighters ’’ had succeeded ‘“‘ Beauforts ” 
in the production plans. In the Empire flying- 
boats Bristol ‘‘ Pegasus ” engines had through- 
out the war been giving service which compared 
very favourably with American claims for 
reliability and performance. Good progress, 
Mr. Verdon Smith went on to say, had been 
made with the design and development of the 
company’s large “Type 167” transport air- 
craft, which was sometimes referred to as the 
‘* Brabazon,”’ Type 1. An increasing propor- 
tion of design effort was already being devoted 
to this particular project. It is satisfactory to 
learn that work is in progress on this new type 
of 100-ton Empire air liner. Some time, it is 
expected, must elapse before the prototype is 
flown, but in the great task of rehabilitating 
the post-war world of transport, it is thought 
likely that several years must pass before air 
transport again assumes anything like its 
normal réle in the wide field of world com- 
merce. Therefore it seems likely that “‘ Type 
167 ’’ may well come into commission just about 
the time when other large international aircraft 
which are now in production or commission are 
nearing the end of their period of service. This 
fact, in conjunction with Mr, Verdon Smith’s 
announcement that new. types. of engines and 
aircraft are making their appearance, gives 
ground for confidence in the future with regard 
to the contribution British aircraft designers 
and builders may make to the problems con- 
cerned with the re-establishment of civil avia- 
tion in all parts of the British Empire and the 
world. 


The Late Colonel Charles William 
Brims 

Ir is with deep regret that we have to record 
the death on Sunday, August 27th, at his home 
in Alnmouth, Northumberland, at the age of 
sixty-seven, of Colonel Charles William Brims, 
the chairman of Brims and Co., Ltd., civil engi- 
neering- contractors, of Pandon House, New- 
castle-on-Tyne. The businéss was founded by 
his father, the late Mr. David M. Brims, dock 
and harbour contractor, of Neweastle-on-Tyne. 
Although Colonel Brims was principally con- 
cerned with contracting work in the North of 
England, he was well known in London, where 
for some years after the last war the firm had an 
office. He was always an ardent Territorial 
officer, and he served with distinction in the last 
war, gaining the M:C. He was wounded in 1917, 
and after recovery’ was appointed to the 





Admiralty as Director of Extensions to Ship- 
yards and Docks. He also acted in a similar 
capacity for the Ministry of Shipping. Colonel 
Brims retired from this office in April, 1919, 
and his services were recognised the following 
year by the bestowal of the C.B.E. He was a 
founder member of the Federation of Civil 
Engineering Contractors, and was the Chairman 
of the North-Eastern Section from its com- 
mencement until his death. He was made Vice- 
President of the Federation in 1930, and served 
on several committees set up and sponsored hy. 
it. He was also a member of the Employers’ 
Panel of the Civil Engineering Construction 
Conciliation Board up to 1936. About that 
time, owing to the claims of his Newcastle 
business, he ceased to take such an active part 
in the affairs of the Federation as he had played 
in earlier years. Colonel Brims was very 
popular in London, as well as in the North, 
not only amongst the members of his profes- 
sion, but amongst engineers in general, who 
admired and respected him for his absolute 
integrity. 


Changes in Production Programmes 


THE following statement with regard to 
changes which may possibly take place in pro- 
duction programmes was officially issued by 
the Ministry of Production on Tuesday, 
August 29th:—As new stages of the war 
develop, drastic changes are sometimes -neces- 
sary in Government orders for stores required 
by the Fighting Services. The Ministry cannot 
afford to waste on the production of goods 
which are in relatively adequate supply effort 
which is badly needed for the production of new 
and urgently wanted weapons. When these 
important changes occur, it is often necessary 
greatly to curtail production at some factories 
and release the workpeople for employment on 
more urgent work elsewhere. When that 
happens the management of the factory con- 
cerned is informed of the decision, the reason 
for the curtailment is explained, and, so far as 
‘considerations of security permit, the manage- 
ment is asked to see that the explanation is 
passed on to the workpeople, preferably through 
the Joint Production Committees or similar 
bodies, The Government is anxious, however, 
to ensure that these necessary changes are 
understood by everyone concerned, and recently 
have arranged that both the head offices and 
the local representatives of the trades unions 
and employers’ organisations principally con- 
cerned should also be informed of such decisions, 
so that if approached by their branches they 
may assist in making the position clear. 


Motor-Car Taxation 


SPEAKING in Bristol on Monday, August 28th, 
Mr. H. D. Simmons, the public relations officer 
of the Society of Motor Manufacturers and 
Traders, said that recent recommendations to 
the Chancellor of the Exchequer (Sir John 
Anderson) by the Society with regard to the 
taxation of motor-cars in no sense implied that 
the motor industry favoured the indefinite con- 
tinuance of a tax upon motor vehicles. If, as 
Sir John Anderson has stated, the Treasury was 
decided that it could not forgo the yield from 
this particular form of taxation for the time 
being, motor manufacturers regarded a tax on 
the cubic capacity of engines as a less injurious 
method than the present form of taxation, and 
a slight step in the direction of realising their 
aims to produce motor-cars and commercial 
vehicles for the home market which would also 
appeal to overseas markets. The Society 
suggested, however, that compromising with.a 
problem so momentous as a great -industry’s 
contribution to post-war trade was not a pro- 
cedure which was calculated to make the most of 
opportunities.in the immediate years of peace. 
The British motor-car industry, Mr. Simmons 
stated, would like to entertain the hope that the 
Government would discontinue motor- vehicle 
taxation, either wholly at one time or gradually 





by appreciable steps, in the not too far distant 
future after the war. : ' 
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Condensing 


By Dr. G. V. LOMONOSSOFF and Captain G. LOMONOSSOFF, R.E.M.E. 
No. VII—(Continued from page 100, August 11th) 


III. Specran EQuriepMENT 


(24) Introduction—One of the greatest 
advantages of condensing locomotives in 
comparison with electric and diesel locomo- 
tives is that their construction is nearly the 
same as that of ordinary steam locomotives. 
They have far fewer details unknown in 
railway practice and requiring new methods 
of maintenance. This makes it unnecessary 
to describe in detail the construction of loco- 
motives with full condensation and permits 
us to concentrate all our attention on 
peculiarities which make them differ from 
ordinary locomotives. The examination of 
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Fic. 35—DRAUGHT FANS DRIVEN BY LIVE 
AND EXMAUST STEAM TURBINES 
those parts peculiar to condensing locomo- 

tives is the main subject of this chapter. 

Apparatus and auxiliaries characteristic 
of condensing locomotives can be divided 
into three groups :— 

(1) Producing draught in the boiler, 

(2) Transferring heat from the exhaust 
steam to the atmosphere, and 

(3) Keeping the condensate as pure as 
possible. 

The construction of all these components 
does not depend on the type of engine used. 
They are the same for turbo-locomotives and 
for reciprocating engines with full condensa- 
tion. On the other hand, components (2) 
are different for locomotives with air and 
water condensers. The latter have two water 
circuits, that of condensed and of cooling 
water. Nevertheless, they have much in 
common, and the problems of cooling either 
steam or cooling water by air are more or 
less the same. But the most difficult prob- 
lems are that locomotive cooling towers must 
fit into the loading gauge, and, what is more 
important, it is necessary to spend money, 
not only in building and maintaining them, 
but also to transfer them. 


Locomotives 


(25) Draught Fan.—Mechanical draught is 
applied to condensing locomotives as well as 
to stationary boilers in two forms: forced 
and induced. In the former, fans or blowers 
are placed near the ashpan and produce there 
a pressure higher than atmospheric. In the 
















valuable feature for crews of average intellj. 
gence. One of the main arguments against 
diesel locomotives is that they have no auto. 
matic control of their output and therefore 
require very intelligent and attentive crews 

There is another consideration favouring 
this view. Small live steam turbines have g 
low efficiency and produce an additional loss 
of heat and water, whereas the exhaust steam 
turbine only increases the total expansion of 
the working substance. 

As to the power required by the draught 
fan, it can be easily calculated. As a matter 
of fact, if, as before, C is the amount of fue] 
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latter a fan is placed in the smoke-box and 
produces there, like the blast pipe, a certain 
vacuum. The former method was used by 
Ramsay and Ljungstrém on their loco- 
motives and much earlier on ordinary 
Russian locomotives to burn anthracite ; 
but it seems less practicable and deviates 
unnecessarily from the practice of a hundred 
years. 

As to the fan in the smoke-box, its most con- 
venient form is shown in Fig. 35, which shows 
the turbine driving it. After some trouble 
with more complex arrangements, this type 
was accepted on the Argentine locomotive 
and was then repeated on all Russian con- 
densing locomotives. The turbine runs at up 
to 13,500 r.p.m. and the fan itself up to 
3000 r.p.m. 

The main question which arises in con- 
nection with the draught fan is what kind of 
turbine should be used for its drive. In order 
to guarantee automatic control over com- 
bustion it must be an exhaust steam turbine, 
through which the whole amount of this 
steam is passing. On the other hand, this 
makes it rather bulky and also necessitates 
having a blower of a standard type to force 
the combustion when the regulator is closed. 

In the Maffei turbo-locomotive the draught 
fan is driven by a live steam turbine and, 
according to the opinion of German crews, 
this made this locomotive “‘ more obedient,”’ 
especially in the case when the coal had a 
high ash content. 

In the authors’ opinion, however, auto- 








matic control over the combustion is a 


burnt per hour and aC the corresponding 
amount of air, the power needed is 


ws? 


where / is the vacuum in the smoke-box in 


(52) 














FiG, 37—COOLING AIR FAN 


column of gases, w, the velocity in the 
chimney, g the acceleration of gravity, and 
k a coefficient depending only on the units 
chosen. For instance, if A is in feet, C in 


pounds, k= 55 50080" where v is the specific 
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volume of gases. In comparison with h,|of steam U. Herr Roosen gives a curve (23) The Cooling Fans.—On the Ramsay 
»,?/2 9 is usually negligible. h=f (U)" turbo-locomotive, as well as on the first 


Let us calculate N, for h=8in. of water, 
(=2 tons per hour of coal, for which a=14, 
and an atmospheric temperature of 105 deg. 
Fah. For products of combustion R in the 
state equation 

vp=RT 
js usually 98.8 Therefore at p=14-7 lb. 
per square inch T=105 deg. Fah.=40-5 deg. 
Cent. 313 deg. Cent, abs. 


_RT_98x313-5 
Op 144x147 


and therefore 


=14-5, 


14-5 


But in our case A is expressed in column of 
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FiG. 38—FAN CHARACTERISTICS 


water, each inch of which is equivalent to 
5-19 Ib. per square inch. Hence k,=5-19x 
k=0-0000376, and finally 

N;=0-0000376 x 15 x 4480 x 8=20-1 H.P. 
This is the useful work produced by the fan 
per unit time. The corresponding output of 
the turbine T, 


Ny 
1 
where ny is efficiency of the fan, which varies 


between 0-4 and 0-7.%° Taking n,=0-5, we 
have 


N; = 


N, 240 H.P. 


for the Russian 0-10-0 condensing locomo- 
tive E*, using oil. This curve is reproduced 
in Fig. 36 (R). On the same figure are given 
the results obtained for locomotives E with 
oil firing in 1916 and 1924. ‘The values of C 
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FIG. 39—PROPELLER TYPE FAN ON LOCOMOTIVE 


are given by circles and values of h by points. 
The latter more or less correspond to 
Roosen’s curve R. 

According to the curves C, R, and formula 
(52), the useful power N; of the fan has been 
calculated. Then assuming that 7, changes 
as is shown in Fig. 36°, we obtain curve N; 


Russian diesel locomotive built in Esslingen, 
in order to deliver the cooling air, horizontal 
riveted fans of the turbine type were used 
(Fig. 37). They had two defects: First, the 
hot air was rejected from the locomotive 
comparatively low down and disturbed the 
public on platforms; and secondly, the 
rivets fixing the blades rapidly weakened. 
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Fic. 42—BETZ WHEEL 


Besides this, its characteristic (Fig. 38) is 
not quite suitable for the fluctuating con- 
ditions of railway service. At all speeds its 
head h falls too rapidly when the air delivery 
L increases. 

In order to make head h more independent 
of L fans with blades inclined rearwards and 
without vanes and also with blades inclined 
forwards were recently proposed.®* Each of 





for the output required from turbine T;. In 
the same diagram the 
losses on the indicator 
diagrams, due to the 


action of the blast pipe, ~ 
are given by N;. The 3 
ratio between the & 


ordinates of curves N; 
and N, can be called 
the efficiency of the 
blast pipe as a pump. 
This is only about 
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these proposals has its advantages and dis- 
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Fics. 40 AND 41—CHARACTERISTICS OF BETZ WHEELS 


except that of the Union Pacific, the output 
of turbine T, varies between 25 H.P. and 
40 H.P., which is in good accord with our 
calculations. : 

As has already been pointed out, locomo- 
tive boilers work under variable conditions, 
i.e., the same boiler burns different amounts 
of coal C and evaporates different amounts 








This is one of the points in which locomo- 


Taus the blast pipe is a veryinefficient pump 
and by substituting for it a fan we save a con- 
siderable amount of energy. But this is not 
all. With coal firing this substitution almost 
entirely eliminates the scattering of the fire 
and projection of cinders out of the chimney. 


tive SO* differs sharply from locomotive SO.%4 








advantages. But since 1925 on locomotives 
only fans of the propeller type with radial 
blades (Fig. 39) have been in use and have 
worked very satisfactorily. 

Figs. 40, 41 and 43 relate to the Betz wheel 
(Fig. 42) used on Russian locomotives. It is 
cast of aluminium alloy and is so shaped that 
centrifugal forces produce only tensile strains. 
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Fig. 40 presents the characteristics of 
these wheels given by Professor Thoma.* 
Here L is the volume of air delivered per] te 
hour in cubic metres (1 cubic metre=35-32 
cubic feet), 4 the resistance of the cooler in 
millimetres of water (lin.=25-4 mm.), thick 
curves give diameter D in millimetres, and 
thin curves the number of revolutions per 
minute. 

If, for instance, we want to know L and h 
for a wheel of D=1600 mm. (63in.) rotating 
at 1500 r.p.m., it is necessary only to find in 
Fig. 41 the intersection of the corresponding 
curves. Its co-ordinates are 

L=196,000 cubic metres per hour=6-9 
million cubic feet per hour. 

h=107 mm.=4-2in. of water. 

In accordance with a formula similar to (52), 
it is easy to calculate from the curves of Fig. 40 
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value of ¢ has no practical importance. The 
ee begin when the atmospheric 

ture approaches 30 deg. Cent. 
(86 eg. Fah.). 

It was explained in Section 5 that tem- 
perature @,, cannot be higher than the 
temperature .of condensation T,. The 
smaller, therefore, the drop T,—0@, the 
greater must be the fan capacity L, and 
owing to another basic equation 


Q=A 8 (T,— (15) 

the ter must be the cooling surfaces. 
ing with air of natural humidity in 
order to obtain more or less acceptable 
dimensions of the cooler and its fans, it is 
necessary to have at least T,—0,=30 deg. 
Cent.=54 deg. Fah. In other words, under 
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FiG. 43—CHARACTERISTIC OF BETZ WHEEL 


the power N, required by a certain wheel for 
a given speed. In Fig. 41 such a curve is 
given for the Betz wheel of D=1600 mm. 
=63in. In the same figure the efficiency of 
the wheel and the corresponding output of 
turbine T, are also shown. For practical 
application it is more convenient to present 
these curves in the form of Fig. 43, i.¢., to 
plot air delivery along the abscissa. 

Contrary to turbine T;, the output of 
turbine T, in existing locomotives varies 
between very wide limits, namely, excluding 
the Union Pacific engine, between 50 H.P. 
and 300 H.P. This is quite natural. The 
draught turbine T, produces more or less 
the same work on all these locomotives, 
whereas the volume L of the air required 
depends considerably on the atmospheric 
temperature and on the type of condenser. 

As a matter of fact, it was shown earlier 
that one of the basic equations characterising 
any air cooler is 


Q=cL(0,,—0,)..... .-.-(8) 


where Q is heat absorbed by the air per hour, 
c its generalised specific heat, 0, atmospheric 
temperature, and 6,, the temperature of the 
air leaving the cooler. For dry air c,—0-24 
B.Th.U. per pound per | deg. Fah., or C.H.U. 
per pound per 1 deg. Cent. But atmospheric 
air is never absolutely dry, and owing to its 
natural humidity, barometric pressure and 
temperature c varies between 0-016 and 
0-025 per cubic foot. The last figure relates 
to cold weather, when drop 6,,-0, has the 


50 deg. Cent.=122 deg. Fah., it is impossible 
with “ dry air ’’ to obtain 
T, =80 deg. Cent., 


1.€., P_<6-86 lb. per square inch, or, accord- 
ing to Fig. 9, a vacuum greater than 16in. of 
mercury. 

The desirable vacuum of 26in. corresponds 
to T,=52 deg. Cent. Hence, with “ dry air ” 
it is possible to obtain this vacuum only at 
0,<22 deg. Cent.<74 deg. Fah. The situa- 
tion will change entirely if wet air, t.e., the 
evaporative principle, is used. This can be 
done in two ways: either by partial evapora- 
tion of condensate or cooling water, or by 
the humidification of the air. The former 
method is applied on the Maffei turbo-loco- 


motive ; the latter was applied on the Reid 
MacLeod turbo-locomotive and on the first 
Russian diesel locomotive. By this method ¢ 
can be increased by two or more times and 
the drop 0-0, oan be correspondingly 
decreased. 

This is a very important question and will 
be discussed in full later. For the present the 
authors only wish to note that the fan capa. 

city L and power absorbed by it depend 
greatly on the construction of the condenser, 
The smallest power of the cooling turbine 
T,—50 H.P., of which 24 H.P. are absorbed 
by a circulating pump, corresponds to the 
Maffei locomotive, for which 6,, sometimes 
approaches 80 deg. Cent., and where an 
intense evaporation of cooling water takes 
place. On the contrary, the most powerful 
“ cooling turbine” T, (300 H.P.) was placed 
on the third Ljungstrém locomotive, where 
“dry air” is used and where, owing to 
numerous tunnels, the outlet temperature 9, 
had to be reduced. 

But on any locomotive, turbine T, and fan 
F should be designed in such a manner that 
their satisfactory action would be secured 
for any weather and for any load of the main 
engine. In other words, both turbine and fan 
must be of a flexible type. On Russian loco- 
motives a special by-pass valve is provided 
on the turbine, so that a part of the exhaust 
steam can by-pass. This valve, acting also 
as an automatic safety valve, is adjusted by 
hand, say, once a day, in accordance with 
weather conditions. In other respects the 
action of the cooling arrangements of the 
Soviet locomotive is completely automatic. 

In order to close this section, let us note 
that, according to Fig. 41, the horsepower N, 
required increases very rapidly with speed. 
Therefore within limits it is advisable to 
increase the number of fans and decrease their 
speed. For instance, L=240 x 10° m3/h~8-5 
million cubic feet per hour can be realised 
by one, two, or three Betz’s wheels, to which 
Figs. 40,41 and 43 relate. According to these 
curves for one wheel, N,=210 H.P., n= 
1850 r.p.m. for two N,=2 x 45=90 H.P., n= 
875 r.p.m., and for three N,=3 x 20=60 H.P., 

=554 r.p.m. 

Hence in this case it is advisable to have 
three wheels. They require less than one- 
third the energy absorbed by one. 
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Soil-Moving 


Equipment 


By ROLT HAMMOND, A.C.G.I. Assoc. M. Inst. C.E. 
No. I1I—(Continued from page 138, August 25th) 


1s. 17 shows a rear view of a scraper similar 
to those illustrated last week with a bucket 
capacity of 8 cubic yards. This shows how the 
two pairs of rear wheels are arranged and 
demonstrates the simple manner in which the 
cable winches are operated by the tractor 
driver. A striking example of scrapers work- 


ing under very heavy conditions is shown in 





maximum value and when therefore the 





Fig. 20; here they are tackling a sea of liquid 


mud on the construction of Staines reservoir, 
and the engraving gives some idea of the 
supporting power of the large low-pressure 
pneumatic tyres with which they are fitted. 
Where the ground is hard or where there 
are boulders and small tree stumps, the rooter 
shown in Fig. 18 is employed for clearing the 
ground before beginning excavation by 
seraper or bulldozer. This is an extremely 
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simple and effective device, in the construc- 
tion of which welded box sections provide a 
rigid structure capable of standing up to 
very heavy and continuous work ; in Fig. 22 
4 rooter is shown in operation in heavy 
ground. As already stated, rooters and bull- 
dozers are frequently employed together ; 
rooters have been successfully used for 
breaking up shale, hardpan, and even con- 





Fic. 17-8 CUBIC YARD SCRAPER 


crete. They are very suitable tools for deep 
scarifying, as shown in the engraving. 

In recent years the LaPlant Choate con- 
cern has collaborated with the Caterpillar 
Tractor Company in the development of the 
“Carrimor”’ scraper, a machine incorporat- 
ing high-pressure hydraulic control of all 
bucket movements. Normal operating 
pressure of the hydraulic servo system is 
between 900 lb. and 1000 lb. per square inch, 











Fic. 18-TRACTOR-DRAWN ROOTER—BLAW-KNOX 


but under test it was found that a pressure of 
1300 lb. could be maintained; this proved 
that all joints were oil-tight. The diagram- 
matic sketch (Fig. 21) shows the lay-out of 
the hydraulic control system, which derives 
its power from a vane type pump mounted 
on the front of the tractor unit, operating 
through a gear reduction at. 1200 r.p.m. The 
delivery rate of this pump is 35 gallons per 
minute at 1000 1b. pressure; the pressure 


piping is enclosed within the frame of the 
seraper, which protects it from damage and 
makes for neatness. All hose is made of 4 
synthetic oil-resistant material having greater 
resistance to deterioration than natural 
rubber. 

The bucket capacity of this equipment is 
10 cubic yards heaped measure and the lift 








of the front door is about 4ft.; hydraulic 





control makes possible the even spreading of 
the material up to a maximum depth of 15in. 
With a turning radius of 26ft. the equipment 
can operate without difficulty on narrow 
embankments or dams. An _ interesting 
design feature is shown in Fig. 22, which 
depicts the bottom of the scraper bucket ; 
this is provided with hexagonal cellular rein- 
forcement combining high strength with 





light weight. The cutting edge is curved and 
made up in three sec- 
tions, the working sur- 


trolled by an enclosed vacuum system 
attuated by a single lever. The braking 
effect on the scraper wheels is about 20 per 
cent. greater than on the tractor wheels in 
order to prevent “ jack-knifing.” In the 
enclosed vacuum system a master cylinder 
utilises a vacuum on one side and low- 
pressure air on the other side of the piston, 
thereby giving increased efficiency and 
eliminating the need for taking in dust-laden 
air from the atmosphere; with air pressure 








FIG. 19—ROAD GRADER 


maintained on one side of this system and 
with a vacuum on the other, power is instantly 
available for braking at all times. The valve 
for applying pressure to the brakes is so 
designed that pressure can be applied or 
released gently or instantaneously, and is of 
the metering type. 

Speaking from his own experience, both in 
this country and abroad, the author has come 
to the conclusion that American manufac- 
turers of this class of equipment devote very 





face being hard faced 
to resist abrasion. This 
curved design is more 
expensive than a flat 
bottom, but it is found 
to give far better 
results in practice. 
Another important fea- 
ture is the tail or clear- 
ing gate; there is an 
extremely small clear- 
ance between this gate 
and the sides of the 
bucket, maintained by 
rollers at each lower 
corner of the gate. The 
gate itself is curved like 
a bulldozer blade and 
is also tilted slightly to 
the rear, so that the 
material within the 
bucket is rolled out and 
not merely pushed out. 

It is also of interest 
to note that the front 
gate is operated by a pair of independent 
hydraulic cylinders mounted one on each 
side of the bucket; the closing edge of this 
gate is curved to fit the bottom of the bucket, 
thereby guarding against loss of material 
when operating im sand or fime soil of a 
similar character. 

On an equipment of this size, operating at 
high speed, efficient brakes are essential ; 
these are of the Bendix hydraulie type, con- 








FiG. 20—SCRAPERS OPERATING IN MUD 


careful study to the comfort and convenience 
of the operator, thereby stimulating high- 
speed production. This feature is particu- 
larly noticeable in the scraper under review, 
where the operator sits easily in a comfort- 
able seat with all controls near at hand ; 
minimum effort is needed for steering, since 
this is controlled by hydraulic booster. The 
driver can see the ground within a few feet of 
the front of the tractor unit; by turning in 





160 


THE ENGINEER 


Supt. 1, 1944 








his seat the driver can watch the cutting | chosen for their strategic value independently | side in a windrow ; this machine is effective 


edge of the bucket. Altogether, this machine |of local conditions. Thus it has often been|for trees up 


to a maximum diameter of 


is a fine example of the outcome of detailed | necessary to construct an aerodrome, factory, | 18in., and it is claimed that it can do the 
and patient research, carried out in ajor camp in marsh or forest, rapid progress|equivalent work of fifty men, clearing up 
thoroughly painstaking and scientific manner. | hinging almost entirely upon the speed with|to as much as 2 acres per hour. 








Hydraulic Pump 
Sor Servo System 


TRACTOR UNIT 
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Fic. 21—HYDRAULIC CONTROL SYSTEM OF 


In order to obtain the full economic advan- | which clearing operations can be carried out. 


tage of high speed in the movement of large 


volumes of excavation, expenditure of time | many specialised machines, constantly being 


and money in providing a good road surface 


is more than justified by the results likely to| brush cutter can cut down brush and trees 


Tail Gate Thrust 
Cylinders for 
Clearing Bucket 











SCRAPER UNIT 


** CARRIMOR ** 


The LaPlant Choate concern has devised 
perfected as experience develops. Their 








FIG. 22—ROOTER OPERATING IN HARD GROUND 


be achieved. A diesel driven road grader for 
this type of work is shown in Fig. 23; the 
blade can be set at any angle, horizontally 
or vertically within wide limits, and can also 
be employed for trimming side slopes similar 
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FIG. 23—BOTTOM OF SCRAPER BUCKET 


to that shown in the engraving. The blade 
is set by mechanical power controls driven 
off the engine. 

In recent years many specialised items of 
equipment have been devised for pioneering 
and soil moving work, and have more than 
proved their value under the stress of war 
demands, where sites have invariably been 





flush with the ground up to a maximum 
diameter of 14in.; the apparatus resembles 
a snow plough, to the lower edge of which is 
fitted a pair of vee-shaped scalloped edges. 
Trees from 4in. to 8in. diameter can be cut 
down with one slice ; larger trees up to 14in. 
diameter are cut down by making two slices, 
one on either side of the trunk. The vee blade 
of the plough then delivers the cut material 
on each side in a neat windrow, ready for 
burning; under reasonable conditions this 
machine can clear a path 11ft. wide at the 
rate of 2 m.p.h. 

The treedozer is also fitted with a vee- 
shaped plough attachment and a pusher bar 
well above the machine, which can be raised 
by hydraulic control and is used for pushing 
the tree over ; it has much the same action as 
the raised blade of the bulldozer when that 
machine is employed for tree clearing. As 
the tree bends the vee blade wedges under the 
tree roots. In moving the tractor forward 





the tree goes down and is delivered to the 


Buffer to Take 
Thrust of Pusher 
Tractor 
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SCRAPER 


Another useful clearing tool is the stump 
splitter ; this comprises two side arms con- 
nected together by a cross bar, each side arm 
being provided with a wide chisel-like tool 
at its outer end. The point of this tool is 
driven into the stump and the tractor is then 
turned to open up the split ; this method is 
very effective on large stumps and saves 
heavy cost in dynamite or in similar methods. 


(To be continued) 








American Airport Construction 





ACCORDING to a recent published report, 
about 3000 new airports or airfields will be 
required in the United States in the post-war 
period, and the greater proportion of these will 
be of the smaller class. It is considered that all 
aeroplanes will soon be equipped with the 
tricycle type of landing gear, which will make 
them safer in landing and will also effect a 
saving in the cost of airports. In the design of 
airports, provision must be made for extension 
of the runways and other future improvements. 
A form of landing known as a “ flight strip” 
has been constructed in a number of cases, 
where it was necessary to have a landing field 
with long runway, clear approaches, and a flat 
glide angle, but where the cost of a regular air- 
portis not justified. These landings are adjacent 
to public roads or roadside development areas, 
and are built in co-operation with the Air Force 
of the United States Army. An important con- 
sideration is the thickness of runway paving, 
especially in view of the rapid increase in weight 
of aeroplanes, particularly for military pur- 
poses. In general, the most satisfactory con- 
struction is similar to that for modern highways, 
but the high wheel loads of heavy aeroplanes 
have introduced a factor for which there is no 
previous experience. Field tests and laboratory 
experiments will provide information as to the 
load-supporting values of non-rigid and rigid 
types of paving. It appears probable that the 
system of airports within a few years will be 
integrated closely with the system of public high- 
ways now being developed by both the Federal 
and State highway authorities. The design 
of airports must be based on far-sighted plan- 
ning and must include ample facilities for 
approach by roads. In many cases there will 
be the alternatives of expending large sums on 
express highways to reach cheap outlying sites, 
or expending large sums on costly sites neare! 
to the towns, with resultant saving in the 
expenditures for approach roads. 
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Two-Stage Housing 


By E. J. BUCKTON, Wh.Ex., B.Sc., M. Inst. C.E., M.I. Mech. E. 
No. IIl—(Continued from page 149, August 25th) 


HE first instalment, which appeared last 

week, dealt with building and allied 
industries, the shortage of craftsmen, the 
need for abnormal construction methods 
to meet post-war housing conditions, and 
described the two-stage house. This second 
instalment and the final one will deal with the 
advantages claimed for two-stage housing. 

The two-stage house is one designed so 
that the ground floor is built first and used 
as a very small family dwelling, and the 


ordinary bungalows, but in the case of the 
two-stage house, two first-stage small bunga- 
lows can be provided with no more building 
industry effort than for one whole house, 
except for fitments. 

Although the initial site preparation 
appears at first sight to be doubled, this does 
not affect the building industry, and inci- 
dentally it does not affect the civil engineer- 
ing industry much, as in the case of whole 





houses being built, temporary dwellings must 
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permanent upper floor is added some three 
to nine years later, as labour and materials 
become available, although temporary upper- 
floor accommodation (Fig. 8) can be provided 
at any time, as described later. 


13. Remnrorcep Concrete ‘‘ UMBRELLA ”’ 


Fig. 9 shows a section through the framing 
or “‘ umbrella ” of the two-stage house pre- 
viously described. The simplicity of design 
and construction and its adaptability to 
repetitive methods will be readily understood 
by engineers. The civil engineering industry, 
in addition to undertaking the work of site 
preparation, in: laying roads and sewers, 
would give further assistance by constructing 
these “‘ umbrellas’ before handing over to 
the builders. 


14. Har AND WHOLE HovsEs 


Normally one small house can be built 
with much less labour effort than two 
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TEMPORARY UPPER-FLOOR ACCOMMODATION 


also be provided, and extra sites are required 
for these. 

.The fitments in two bungalows will be 
twice as many as those for a single house, but 
a set of fitments is required for each dwelling, 
and if the dwellings are kept to the same 
number, whether permanent or temporary, 
the effort to produce the fitments will be 
the same, assuming that the same standard 
of fitments is adopted for both permanent 
and temporary accommodation, as is the 
case under the Government programme, and 
the installation effort can’ be kept much the 
same as under the Government housing 
scheme if fitments are well standardised, as 
they should be. The disadvantage of the 
prefabricated plumbing unit, as adopted for 
the factory-made bungalow and as recom- 
mended by the Scottish Housing Advisory 
Committee, is its restrictive effect on the 
planning of a house. Rooms must be built 
round the unit, whether it gives the best 


planning or not. It is suggested that this is 
a case of over-standardisation, which should 
stop at small units of sufficient variety to 
give reasonable flexibility to permit. of 
installing fitments in the place where they are 
most convenient. It is true that plumbing 
in Great Britain badly requires an entirely 
new technique ; the old wiped joint has been 
a thing of joy to the plumber for far too 
long, and should be replaced by modern 
piping and jointing, and proper protection 
against frost should be provided. With 
reasonable standardisation of plumbing and 
drainage fitments for two-stage houses, the 
installation effort should be no more than 
under the Government scheme. 

With regard to the structure, the builder 
starts with a prepared site with “umbrellas” 
already erected, so that the amount of walling 
and flooring in two bungalows will be about 
the same as in one complete house, while 
roofing work will be much less. 


15. Temporary Urrer FLoors 


The Government housing scheme provides 
permanent whole houses for families and 
temporary bungalows for newly-weds. 

The first stage of the two-stage house will 
provide accommodation for newly-weds, and 
to provide for families it is pro to 
increase the accommodation of first-stage 
bungalows by erecting temporarily on the 
“ umbrella ” 24ft. War Office standard Nissen 
hutting, with plasterboard lining, as designed 
for hospitals, dining huts, and regimental 
institutions, or other suitable type of shelter 
—Fig. 8. 

This temporary accommodation, if the 
programme is maintained, will be required 
for periods varying from five to nine years, 
and should be satisfactory. The exterior is 
of corrugated steel and the interior is fibre- 
board framed up in double-grooved timber 
slides. 

In connection with the factory-made 
bungalow the heat insulation of walls has 
been thoroughly investigated, and similar 
principles of insulation might with advan- 
tage be introduced to the standard Nissen 
hut, if the cost is not too great. 


16. ADVANTAGES oF Two-StacE Hovsine 
These can be briefly stated as follows :— 


~(a) Without any increase in load on the building 
industry, but with an increase in load on the civil engi- 
neering ind , which it can stand, permanent ‘‘ dwell- 
ings or b ws,” with temporary upper floors as 
required, can be produced much more rapidly than the 
combination of permanent and temporary dwellings 
under the present Government housing scheme. 

In 2 years 10 months the estimated deficit in the 
number of dwellings will have been overtaken, but if 
still more dwellings are required owing to bomb 
being greater than estimated in March last, the two-stage 
scheme, giving permanent first-stage dwellings to married 
couples and permanent ground-floor dwellings with 
tempo: upper-floor accommodation to families, is 
even still more effective in providing accommodation 
quickly and cheaply. 

(6) Two-stage housing estates will be permanent 

The estate community can grow up and develop 
undisturbed, with their own gardens, shops, community 
centres, parks, and playgrounds. In the case of duplex 
housing or small houses temporarily flatted, half the 
community would sooner or later have to leave the 
estate, and with temporary steel bungalows the whole 
community would have to be dispersed. 

(c) The two-stage house, while providing permanent 
dwellings much faster than the present Government pro- 
gramme of permanent housing and temp 'y _ steel 
bungalows .and thus overtaking the deficiency in 2} 
years, will cost £25,000,000 less, or, if the Govern- 
ment pi e is stepped up to provide the same 
number of dwellings as are vided by the two-stage 
scheme—that is, oe : ae moe ae the 
saving in capital expenditure by adopting the two-stage 
scheme wi apa Aer — that period. — 

(d) The building industry must have assistance in the 
early ‘war years, and with the two-stage scheme, 
as outli it will be drawing on the civil engineering 
industry, with which it has much in common, without 
fear of usurpation. 

The abnormal feature of the two-stage scheme, the 
“umbrella,” if constructed in reinforced concrete, will 
be work with which the civil engineering industry is 
familiar ; in fact, this industry has produced some of 
the highest grade reinforced concrete in existence. It is 
a oe form of construction in which the leading 
cal 








rs are versed, but of which many small builders 
have very little conception. 
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(e) The sheet steel industry, instead of building houses, 
for which it is quite unsuitable, will be free to concen- 
trate on products for which it is eminently adapted. 
It can play an outstanding part in the housing prp- 
gramme by concentrating on fitments, which will be 
required in enormous quantities, and which should be 
standardised and mass produced, not only for home con- 
sumption, but for export. 

(f) Under normal construction methods house walling 
is load-bearing, and must be carefully built by crafts. 
men, but in the case of two-stage housing all the weight 
of the r floor is carried on the columns. The ground 
floor w are panel and casing walling, although if in 
briek the houses will still have an llin. cavity wall. 
Such walling will be comparatively easy and quick to 
build, and will offer good facilities for the employment of 
the adult trainees and apprentices. 

(g) The ground floor walls, being non-load-bearing, 
can be constructed in any available material suitable 
for the purpose; even panels somewhat similar to those 
of the factory-made steel bungalow could be used in an 
emergency and a half-brick outside wall added later. 

(h) The “ umbrella” being self-supporting, the only 
restrictions on the subdivisions of the ground floor are 
the position of the staircase and the central column; any 
restricticns due to the outer columns will be seen to be 
almost negligible. 

(i) The upper floor can be built as and when required. 
The floor siab can be wholly or partly built over and 
the sub-divisions are only dependent upon the position 
of the staircase. 

Six possible developments of the first floor are shown 
in Fig. 10, varying from one bedroom to six. 

Where the first floor is not fully developed, pleasing 
variations in back elevations are automatically intro- 
duced, which is desirable, as in future more attention 
may be given to back elevations than in the past, and 








to any kind of house—terrace, semi-detached, or 
detached. 

(0) During construction, as the civil engineering con- 
tractors move on, the builders take over and their work 
can be carried out under Ma 5 penne tendering, if 
supplies are properly allocated and prices stabilised. 

‘ontracts can be placed for whole estates or for groups 
of houses or for particular of dwellings, so that 
building firms of all sizes can be utilised, and the maxi- 
mum use made of the small local builders. 

The Ministry of Health has recently stressed the 
importance of the smali builder to the future of rural 
housing by saying: ‘‘ In the past the success and cheap- 
ness of rural pending tes largely depended on the small 
builder. He is on t and knows local conditions 
and local labour. Often he works with his men.” 

(p) All two-stage houses will be built-on permanent 
sites and the segregation of dwellings, according to size, 
is unnecessary, whereas with the Government scheme of 
a houses and temporary factory-made steel 

ungalows the two types cannot conveniently be mixed, 
and will probably mean complete separation into per- 
manent estates of houses for families and temporary 
estates of bunglaows for married couples. 

(q) Unlike most abnormal systems of house construc- 
tion, there is nothing experimental about the two-stage 
house. It is based on well-known Lp ap of design 
and construction, and may be adopted right away. 


17. DisaDVANTAGES OF Two-StacE Houses 
The principal disadvantages of two-stage 
housing are :— 


(a) The additional load placed on the civil engineering 
industry. This industry covers roads, railways, viaducts, 





bridges, docks, harbours, canals, wharves, sea defences, 


normally expect could not be squeezed into 
the ground floor of an ordinary house, and 
if upstairs bedrooms have to be built, it jg 
best in normal circumstances to build the 
whole house atonce. Two-stage housing js 
an emergency scheme, and the accommoda. 
tion during the first stage will be restricted, 

The extra cost of the framed ground floor 
over normal building practice will prevent it 
from becoming a normal method of construc. 
tion for traditional housing. 


19. FurTHER REASONS FOR ADVOCATING THR 
Two-Stack House 


There is little doubt but that the com. 
munity, once it appreciates the difficulties, 
will accept the minimum of accommodation 
at first, so long as it feels assured of addi. 
tional accommodation as soon as circum. 
stances permit. If the initial accommoda. 
tion forms part of the ultimate accommo. 
dation, it will be all the more welcome. 

During the early post-war years there will 
be an abnormal number of newly married 
couples, couples with one or two small 
children, people whose homes have been 
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FiG. 9—SECTION THROUGH ‘‘ UMBRELLA’ 


ProcepureE (Fig. 9) 
{Levelling of site, roadways, and drainage previously 
, carried out.) 
1. Exeavate for footings. 
2. Fix ground template, comprising steel side shutter 
for floor slab, starter shutters for columns, hclders 
for splice bars, &c. 


critics will no Jonger be able to describe British houses 

as having “ Queen Anne fronts and Mary Ann backs.” 
(j) Under a two-stage housing sch the per 

roof, so important xsthetically, will be added when the 

building conditions are b ing normalised, and when 


+ 








a 


craftsmen are available, and when timber, tiles, 
slates, thatch, shingles, or stone can once more be used, 
the in craftsmen in the meantime being main- 


tained by the heavy demand in the early post-war years 
for roof 1 ts and int of houses 
damaged by bombing. 

(k) The walls of the upper floor can be in any material 
and of any type of architecture, so long as they are in 
keeping with the ground floor; in fact, the completed 
house can be, both to the eye and to the touch, either 
traditional or ultra-modern, both inside and outside. 

(}) On the sketches an overhang at first-floor level is 
shown, and is primarily intended to give a shade line to 
the first stage of the two-stage house while it is being 
used as @ bungalow, but the pro: form of construc- 
tion makes it to design the overhang as a per- 
manency, so that upper floor can be built out beyond 
the ground floor, as was done in the old days when houses 
were timber-framed. Apart from giving additional 
architectural possibilities, the overhang permits of an 
upper floor area larger than the ground floor, which in 
some types of houses is a definite advantage, tending to 
eliminate third floors. 

(m) With two-stage housing, apart from Nissen 
hutting, there is no wasteful destruction of modern 
building work. Any extra work that is done is of a 
permanent nature, and the community gets the benefit 
of the extra cost incurred. 








(n) The proposed two-stage prineiple can be applied 


Swam Se. ) "He encineen” 


3. 2 “4 splice bars and other items passing through floor 
slab. 

4. Pour footings and floor, and place curing mats. 

5. Mature for one day, then remove ground template. 

6. Fix steel shutters for columns, move in and set main 
steel shuttering unit for beams and slab. 

7. Fix prefabricated reinforcements. 


river training, reclamation, dams, irrigation, and hydro- 
electric schemes, waterworks, sewerage, sewage works, 
and heavy foundations, of which there is a big programme 
to be tackled after the war. Important as such works 
are, housing holds priority, and must be assisted while 
the building industry is training young men to become 
craftsmen. 

(6) The ‘‘ umbrella ”’ will mean an additional cost over 
normal construction of about £100 per house, but con- 
ditions are abnormal, and the extra cost is fully justified, 
as, apart from increased speed, it lends itself to tem- 
porary accommodation costing appreciably less than 
temporary steel bungalows. : 

(ch The two-stage houses are sub-standard—although 
only for so long as they are incomplete. 

(d) The ap during the stage will be poor. 

(e) At the change-over from bungalow to whole house 
there will be inconvenience caused by the temporary 
loss of a bedroom and by mortar splash, &c., from the 
upper floor. é 

(f) When temporary upper floors are replaced by 
permanent building there will be the temporary loss of 
three bedrooms and similar inconvenience from mortar 
splash, &c. 


18. Way Two-Srace Hovstya 1s ABNORMAL 

Normally, people want a complete house, 
and not half a house first and the other half 
following later, even if a whole house is at 


first more than they need. Again, the accom- 
modation which a small family would 
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Fic, 10—-ALTERNATIVE FIRST FLOOR PLANS 


8. Pour all concrete in superstructure (one operation) 
and place curing mats. 


9. Mature for three days. 


10. Remove column and beam-soffit shutters, leaving 
props at mid-span of beams. 


11. Jack down and roll out main shutter. 


blitzed, and people from larger houses requir- 
ing smaller ones. Probably more than half 
the immediate demand will be for little more 
than half houses, so far as accommodation is 
concerned, although most will press for the 
privacy and garden of a house. 

The two-stage house fulfils this function, 
and if the structural alterations at the change- 
over to the second stage are kept down, there 
will be very little expenditure over and above 
the cost of the “ umbrella” to be written off, 
and an economic rent becomes possible. In 
the case of the steel bungalows, considerable 
sums will have to be written off, and even then 
it is proposed to charge a rent equal to that 
of a Local Authority house. 

In the case of purchase, as expenditure on 
the two-stage house will be in two stages, 
arrangements can be made for a purchasing 
tenant to pay reduced instalments until the 
first floor is added. This may be very help- 
ful to young married men returning from the 
Forces who wish to start buying a home with 





their gratuities. 
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Psychologically, two-stage housing is sound. 
People have become used to rationing and 
appreciate the fairness of controlled distri- 
pution when there is a shortage. They will 
see the first stage of two-stage houses spring- 
ing up and understand why ; later, they will 
gee the second stage being added, and will 
quietly wait their turn, although no doubt 
keeping a watchful eye to see that they are 
not overlooked. The second stage will not 
begin until some years after the first stage, 
and by that time a good assessment should be 
possible of second-stage requirements. 


90. FLExrBiuity or Two-StacEe Hovsina 


A study of the various alternatives to con- 
yentional building construction makes clear 
the general reduction in flexibility in design. 

The brick is one of the finest building 
materials, and is one of the most flexible. 
It can be a thing of beauty, its size and 
weight are right for easy handling with one 
hand, it can be bedded and tap into line 
and level, it weathers well, and if properly 
made it lasts indefinitely. Almost any 
desired walling can be carried out in brick- 
work, arches and bow bays for small houses 
can be satisfactorily built. 

As soon as one adopts larger units, inflexi- 
bility begins to set in. In “‘ House Construc- 
tion,’ the Committee, reporting to the 
Ministries on alternatives, says :—‘‘ Some of 
the systems produced houses that were un- 
attractive ; it must be emphasised that good 
architectural advice should be sought in the 
development of special methods of construc- 
tion if such houses are to prove acceptable to 
local authorities and to the public.” This is 
true enough, but it rather implies that the 
fault lies in not engaging an architect, 
whereas most of the trouble is in using larger 
units than the brick. Where houses are of 
poured concrete, the unit becomes the unit 
of shuttering, which, again, is much larger 
than the brick. 

In the case of the two-stage house, the 
“umbrella” is as inflexible as the alterna- 
tives above criticised, as it will be poured on 
standardised shuttering, but this inflexi- 
bility is introduced into the future floor, 
where it hardly matters, whereas in the alter- 
natives the inflexibility is introduced into 
the outer walls, and affects the whole house. 

In the two-stage house the walls and roof 
are left over to be filled in to any shape 
desired and in any material, thus offering 
the maximum flexibility in both planning and 
design. Walls can be recessed or bayed out, 
and owing to the walls not carrying the weight 
above, alterations can be carried out at any 
time, even more freely than in a conven- 
tional brick house. 

(To be continued) 








Wood Upon Wood* 





THe big three of heavy construction are 
steel, concrete, and timber. Before the first 
two were available, early bridge builders of 
New England and the Midwest used the lami- 
nated timber arch or “* bowstring ” to span wide 
streams. Modern engineers are again turning 
to laminated arches and beams, now glued 
instead of nailed, to carry heavy loads, span long 
distances, or to achieve maximum strength and 
rigidity with minimum weight. Use of present 
laiminating techniques makes it possible to 
manufacture at a reasonable cost wood beams 
larger in size than solid timber as well as in 
shapes which are expensive and difficult to 


_ produce in steel. 


“Laminated ” wood is any built-up timber 
structure in which the grain of the individual 
pieces runs in the same direction. This con- 


*From The Industrial Bulletin, June, 1944. 





trasts with plywood, where the grain in adjacent 
layers runs at right angles. Laminating lends 
itself to long, narrow, deep structural timbers. 
It overcomes many of the limitations inherent 
in wood and at the same time brings out its 
strong points. Since relatively thin boards can 
be easily and quickly dried, lamination makes 
possible large timbers thoroughly seasoned 
throughout, something almost unobtainable in 
solid timbers. By staggering the joints in 
adjacent layers and by joining boards end to 
end on a long, tapered, glued cut, technically 
known as a scarfed joint, timbers of any length 
can be obtained which develop high strength 
throughout. Width and depth are merely a 
question of the number of pieces. The rela- 
tively thin laminz can easily be bent fairly 
sharply, so that curved, arched members are 
easily fabricated. High-strength, high-grade 
material can be combined with low-strength, 
low-grade stock, the stronger pieces placed 
where stresses are heavy, the weaker where they 
are light. Markedly increased fire and decay 
resistance may become obtainable in laminated 
wood by treating the individual layers with rot 
and fire-retardant salts, although difficulty is 
encountered in the gluing of such treated 
layers. However, the sheer mass of a heavy 
laminated beam is a decided deterrent to fire. 
Such timber is far more fire-resistant than an 
unprotected steel beam, which may buckle 
under extreme heat. 

Modern laminating techniques had their 
beginning about the turn of the century when 
European engineers used casein to glue their 
laminated structures instead of pinning them. 
The result was an immediate increase in strength 
and stiffness. However, casein was subject to 
attack by mould unless chemically treated, and 
untreated casein could not be made to stand 
prolonged immersion in water nor high 
humidities. During the ’twenties and ’thirties 
the search for better wood adhesives went 
forward, both in Europe and in the United 
States. Phenol-formaldehyde resins (chemically 
similar to those used in dark plastic ash trays, 
for instance) were the first to emerge, followed 
by urea-formaldehyde and other such types as 
cresol, cresyl, and resorcinol-aldehyde resins. 
The phenolics proved to have superior bonding 
ability and were immune to water soaking, 
boiling, freezing, insect attack, or deterioration 
by moulds, but required heat to set them. 
Urea types came to the fore for fabricating and 
assembly gluing because they could be made to 
set at room temperatures. Although inferior 
to phenolics in some respects, particularly in 
resistance to water and combined high tempera- 
tures and humidities, they also possess superior 
properties. The ureas, together with the 
caseins, are to-day commonly used for assembly 
gluing of aircraft from waterproof plywood and 
from wood parts, some of which have been 
laminated with urea—as in the case of ‘‘ Mos- 
quito ’’ bombers. 

Since phenolic type adhesives, widely used in 
plywood manufacture where heat setting is 
easier, are considered to possess important 
advantages over others, strenuous attempts 
are being made to extend their usefulness to 
laminating and assembly operations. These 
are following two lines—one, development of 
resins which will set at lower temperatures, 
preferably normal room temperature ; and the 
other, introduction of heat directly into the 
adhesive lines of heavy laminates, after the 
pieces are assembled and pressure applied. A 
number of phenolics setting at intermediate 
temperature have been found, but they require 
at least several hours’ pressure and may not 
reach their full effectiveness for several days to 
a week. Usually, however, five to fifteen 
minutes suffice to set these resins if the tem- 
perature is high enough. . Thus a method of 
getting heat directly to the adhesive is seriously 
needed, for it is difficult and expensive to force 
externally applied heat through the wood to 
the adhesive where it is needed. 

Two electrical heating methods, by induction 
and by resistance, show considerable promise. 
In the former, heat is generated by placing the 
entire assembly in a high-frequency electric 
field. This is now in commercial use in smaller 





units than laminated timbers, especially in air- 


craft manufacture. In resistance heating the 
resin is made to conduct an electric current, 
which heats it as it would an electric iron. The 
resin is made conductive by dispersing in it a 
conducting material, such as acetylene black, 
by putting wires in the film of adhesives, by 
weaving in conducting filaments or by incor- 
porating an open-weave carbon Biack impreg- 
nated cloth. Although resistance heating is 
older experimentally than induction heating, it 
has not yet achieved its widespread commercial 
application. 

The advent of dependable adhesives, com- 
bined with other advances in wood technology, 
such as timber preservation and sound timber 
engineering practices, promises to make lami- 
nated timber and glued-wood construction of 
ever-increasing importance in the future. 
Standards for stock laminated timbers are now 
under active development by the National 
Lumber Manufacturers’ Association. Already 
engineers are designing and building timber 
arches 150ft. to 180ft. long and 36in. to 40in. 
deep. Beams 50ft. to 60ft. long and over 3ft. 
deep are in use. Not only will laminated wood 
compete with steel and concrete in heavy con- 
struction, but it is also expected to find its 
place in housing and furniture. 








Sixty Years Ago 





Tue Kinetic THEORY OF MATTER 


At the Montreal meeting of the British 
Association in 1884, the President of Section A 
(Mathematical and Physical) was Sir William 
Thomson (Lord Kelvin). He took as the sub- 
ject of his address the kinetic theory of matter, 
but, according to a leading article in our issue 
of September 5th of that year, his remarks were 
disappointing, vague, and unenlightening. Sir 
William, we said, was an admirable lecturer, but 
he lacked the power of putting his thoughts on 
paper in terse, forcible, intelligible English. 
We reprinted portions of Sir William’s address. 
To-day we have no great difficulty in following 
his line of thought, although, as in almost 
everything he wrote, he expressed himself in 
long cumbersome sentences with many inter- 
larded parenthetical phrases distracting the 
reader’s attention from the main theme. Yet 
his fundamental idea was quite simple. He was 
seeking to extend the kinetic theory of gases 
to explain the properties of solid matter, in 
particular the property of elasticity and the 
power to transmit vibrations. The difficulty lay 
in picturing the manner in which a body built 
out of rigid atoms absolutely devoid of elas- 
ticity could, as a whole, possess elasticity. He 
advanced in this connection his well-known 
gyroscopic model of the ultimate construction 
of matter consisting of a framework of four 
connected links, each carrying a gyroscope at 
the middle of its length. To-day this model of 
Thomson’s is regarded with amused interest, as 
representing perhaps the most extreme expres- 
sion of the Victorian physicists’ passion for con- 
structing mechanical representations of natural 
phenomena. Thomson himself did not suggest 
that matter was really constructed of gyro- 
scopes and links. It was the idea behind the 
model with which he was concerned. He 
believed that we could not stop short of regard- 
ing a molecule as “‘ a configuration of motion in 
a continuous all-pervading liquid.” His model 
he described as ‘“‘a very pleasant temporary 
resting place’ on the way to that conception. 
Most of his audience, it would seem, took the 
model too literally, and even to-day we are apt 
to overlook the idea behind it, an idea which, 
we can see, had some faint foresight of the 
modern quantum theory. 5 








Wretzss Transmission To Inp1a.—Cable and 
Wireless, Ltd., has announced the opening of a new 
wireless circuit 0} direct from London to New 
Delhi. This circuit will be used for the transmission 
of Press messages only, and will supplement the 
existing direct wireless route between ion and 
Bombay. 
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OFFICIAL SECRETS 


THERE is a tradition that editors who, in 
their official capacity, break the law are 
incarcerated in the Clock Tower. But it is 
not fear of that condign, but nebulous, 
punishment—for no one knows what Clock 
Tower is meant—that makes them adhere to 
paths of rectitude. Rather are they impelled 
to do so by the sense of duty and responsi- 
bility that is the inalienable virtue of all 
good editors. That sense is the lantern to 
their feet and the unwavering gyro-compass 
by which they guide their tortuous path 
through the rocks and shoals that beset 
them. Even in the halcyon days of peace 
their road was difficult enough, but now, 
under the Defence of the Realm Acts, it is a 


locked in a drawer a pink dossier marked 
“Secret” and bulging with loose leaves of 
instructions, sailing orders as it were, which 
multiply like the leaves of autump and 
already begin to bounce off the pins. Here 
he is told what he may say and what 
he must not, here does he find how to 
cloak facts in obscurity—as in the notorious 
“South of England ”—or is instructed to 
suppress items of news which might, like the 
units of a jig-saw puzzle, be worked into a 
useful composite picture by our ingenious 
enemies. 

Although in the early days of the war some 
of these instructions were impracticable, and 
even ludicrous, it is now generally admitted 
that they are obviously directed to a 
useful purpose, and for the most part they 
are accepted and obeyed without complaint. 
But when we pass outside the routine orders 
to special matters, editors are not infre- 
quently unable to understand why they 
should be debarred from the publication of 
news which could not benefit the enemy and 
which might usefully instruct and encourage 
their own people. This is particularly true 
of technical subjects. We have, on the 
one hand, inventions developed by the Allies, 
and, on the other, inventions due to the 
enemy samples of which have fallen into our 
hands. Manifestly it is very undesirable to 
give precise descriptions of Allied war 
materials as long as any doubt exists that the 
enemy is already in possession of them. But 
against that must be set the encouragement 
that follows upon the knowledge that the 
ingenuity of Great Britain and America is 
ever providing the Forces with improved 
weapons. To meet that point limited 
descriptions of new Allied inventions are 
issued—as, for examples, of aeroplanes, tanks, 
the “‘ Flail,’”’ and most recently the prodigious 
British flame-throwers. From these official 
descriptions technicalities are almost wholly 
omitted, and the Censor discourages even 
intelligent guesses. The policy cannot be 
challenged. But how different the case is 
when the inventions are German! Then the 
editor is surely justified in wondering why 
he may not give full particulars for the 
benefit of technical people. To this day we 
believe no full description of the German 
magnetic mine has been made public, and, 
to take a more recent and lively subject, 
complete technical description of the flying- 
bomb is withheld. The only conceivable 
reason for such secrecy is that we do not 
want the Germans to know how much we 
know, and it is certainly not very convincing. 
On one subject alone—aeroplanes—is the 
practice all that could be desired. Admirably 
full descriptions of captured planes are pub- 
lished from time to time, and must, unques- 
tionably, be of great interest and value to 
Allied constructors. Apart from inventions, 
other fields of endeavour are on the secret 
list. We may take as a glowing example the 
salvage of ships, either for service or for 
breaking up. The former, as Lord Winster 
remarks in a recent letter to The Times, 
would have told tales of consummate sea- 
manship and of “the unremitting toil and 
superb skill by which our shipyard manage- 
ments, staffs, and workpeople got the 
damaged ships to sea again in less time than 
seemed humanly possible.” The latter, 
salvage for breaking up, would be a no less 


the recovery of steel to meet the needs of 
new construction. 

There are—one may meet them occa. 
sionally—people, even scientists, who go so 
far as to say that nothing whatever should 
be said about war inventions ; people who 
believe that the public should be kept in 
ignorance, and that the experts alone should 
be told the problems and provide the solu. 
tions. With all due respect for the various 
committees that are engaged on investiga. 
tions and research, and with profound admira. 
tion for what they have achieved, we are 
still of the opinion that there may, or might, 
exist someone outside the sacred circles 
who would be struck by a fruitful idea were 
he given the facts to act upon. But that 
aspect of the matter apart, can there be any 
doubt that technologists should be given as 
much precise information as possible about 
enemy inventions, and that the public, for 
its encouragement, should be told as soon as 
possible of the great achievements of techno- 
logists ? The method followed at the moment 
seems to be to release—and that unwillingly 
—no more than superficial information 
which may satisfy the undiscriminating 
readers of popular newspapers, but leaves 
technicians in the dark about essential 
matters. 


Post-War Housing 


As our readers will be well aware, we have 
not in the past regarded the design of houses 
as coming within our field of interest, nor 
have we normally discussed housing in any- 
thing other than the most general of terms. 
But housing conditions after the war are 
obviously going to be very far from normal. 
For the result of the practical cessation of 
building during the war, aggravated by the 
wholesale destruction by enemy bombard- 
ment, will be a shortage so acute that many 
years must pass before the building trade can 
fully remedy it. The Government programme 
to meet the situation calls, among other 
things, for the erection of three to four million 
new small-family houses within twelve years, 
and, in addition, for the rapid erection in the 
immediate post-war years of up to at least 
300,000 ‘‘ temporary ” dwellings. The excuse 
for our intervention—if any excuse is neces- 
sary for the discussion of a subject that is as 
likely to affect engineers just as much as the 
members of any other profession or trade—is 
that for the provision of the temporary 
dwellings reliance is to be placed on industries 
other than that of building, so that they will 
be constructed either of unconventional 
materials or by unconventional methods. 

The best-known of the temporary dwell- 
ings—the factory-made steel “‘ Portal ” bun- 
galow—has attained its particular promin- 
ence owing to its choice by the Government 
as the preferred design. In its case it would 
be the steel industry that would be called 
upon to help the builders. In the case of 
certain proposals, such as that for the 
“‘ Duplex ” house, there would be no depar- 
ture from conventional methods of building, 
but temporarily each house would provide 
space for two families until such time as the 
shortage was so far overcome that it could 
be converted to a one-family dwelling, and 
the displaced family accommodated else- 
where. In an article that was begun in our 
last issue and is continued in this, Mr. E. J. 








hundred times worse. Every editor keeps 


stirring story of the removal of wrecks and 


Buckton puts forward a proposal for the 
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“Two-Stage ”’ house. Under his scheme the 


civil engineering contractors would be 
brought in to help the building trade. What- 
ever type of permanent or temporary housing 
is involved, civil engineering contractors 
must be drawn in to prepare the site, make 
roads and lay down services. Mr. Buckton 
suggests that they should carry their work a 
stage further, and lay the foundations 
of the houses and erect above them on 
the support of concrete columns a flat con- 
crete ‘‘umbrella.”” The latter would serve 
as the roof of the first-stage, single-storey 
house, and later would become the floor of 
the upper story of the completed two-stage 
house. The builders, following the engineer- 
ing contractors, would clothe this bare 
skeleton with walls and chimneys to accord 
with any design, conventional or otherwise, 
that the architect might choose, subject only 
jo such relatively slight limitations as the 
later addition of the upper storey might 
impose. We leave Mr. Buckton, who has 
obviously studied the subject with very close 
attention, to elaborate in his articles the 
methods to be adopted in the erection of his 
two-stage house and the advantages that he 
foresees in the adoption of the principle, 
pausing only to remark that since Mr. Buck- 
ton is a very eminent civil engineer, it can 


reasonably be assumed that he has assured 
himself that sufficient plant and man power 
would be available amongst civil engineering 
contractors to carry out the work. 

No one, we think, who has observed the 
depressing result of permitting districts to 
be built over by single-storey bungalows will 
view without qualms the prospect of the 
development of areas around our cities and 
towns filled with factory-made, single-storey, 
temporary dwellings. It is, of course, true 
that under Mr. Buckton’s two-stage scheme 
the “bungalow” effect would not be 
immediately avoided But under it the 
inhabitants would be living in permanent 
homes that they expected would be improved 
at an early date, and in the decoration and 
care of which they could take a pride. Would 
they be likely to take as much pride in purely 
temporary houses from which they would 
remove as soon as alternative and better 
accommodation became available? If for 
no other reason than this quality of perman- 
ency—and Mr. Buckton advances many 
further advantages, as a study of his articles 
will show—the project for two-stage housing 
merits the serious consideration that we hope 
the Government, despite its present prefer- 
ence for the “‘ Portal” type house, will give 





to it. 








Letters to 


(We do not hold ourselves responsible for the opinions of our correspondents) 





COUNCIL OF THE INSTITUTION OF 
CIVIL ENGINEERS 


Stmr,—Of late years the Council of the Insti- 
tution of Civil Engineers, when circulating the 
annual voting lists for the Council, has been in 
the habit of warning members not to canvass 
votes for the election of individuals. When 
asked by what authority such a warning was 
issued, it was admitted that there was no 
authority, but the Council feared that if such 
canvassing were permitted members might be 
elected to the Council, not on'their merits, but 
on the number of votes they could obtain by 
solicitation. The implications of this ‘‘ reason ” 
are so wide and obvious that there is neither 
space nor need to expound them within the 
limits of a letter. 

The Council, it should be noted, is elected by 
members voting by ballot on a list submitted 
by the Council. There is a clause (No. 62) in 
the constitution permitting corporate members 
to strike out names on the voting paper, as pre- 
pared by the Council, and to substitute others. 
This is the only safeguard members have against 
domination by a clique. 

The Council are now proposing to revise the 
by-laws, and, among many other matters, to 
include a new regulation forbidding any form of 
canvassing, and invalidating the election of any 
person where there has been canvassing if he 
(the person elected) had been a “ party to the 
canvassing.’”” Any member who:actually dared 
“to engage in or be associated with any form 
of canvassing” would be liable to expulsion 
from the Institution—with the consequent loss 
of his status as a Chartered Civil Engineer. 

The effect of this new by-law would, of course, 
be to kill the safeguard accorded in Clause 
No. 62, for what would be the use of inserting 
&® name on the list if one might not write to 
other voters for support ? 





What, then, would be the result of accepting 
the proposed by-law ? 


the Editor 


The Institution would be handed over to the 
Council to control, without the members being 
able to have a voice in the matter. With the 
Council having the sole right to nominate 
candidates for its ranks and any opposition 
made futile in the manner described, I submit 
it is no exaggeration to say that the government 
of the Institution would be in the hands of a 
self-renewing and irremovable clique. 

The whole method of governing the Institu- 
tion seems to me reactionary and undemocratic 
in the extreme, and I would suggest a complete 
revision on the following lines :— 


(1) Elections every three years. 

(2) One half of the Council to retire every 
three years and not be eligible for re-election 
for another three years. 

(3) Candidates to be proposed, not by the 
Council, but by members. 

(4) Every candidate to be proposed by at 
least ten corporate members. 

(5) Every candidate to deposit, say, £10, 
which would be forfeited to the Benevolent 
Fund if he did not receive at least, say, 
50 votes. This would prevent frivolous 
candidatures. 

(6) The Council to include no one over 
sixty (unless he has attained the rank of 
Vice-President) ; not more than 20 per cent. 
over 50, and at least 20 per cent. under 35. 

I hope you will give publicity to the pro- 
posals of the Council, as so many members 
simply deposit the Institution’s circular in the 
waste-paper basket. I feel that those proposals, 
if carried, will give the Council a most unhealthy 
power. The Institution it controls is no longer 
merely a private body of citizens interested in 
the advancement of knowledge. It has statu- 
tory functions, enabling it to decide whether 
a@ man may be a civil engineer or not, and under 
what conditions he may continue to be a 
Chartered Civil Engineer. The disciplinary 


a reactionary Council would have little diffi- 
culty in excluding anyone they did not like for 
any reason. 

That an Institution like ours should be 
governed by a self-renewing body that admits 
of no opposition is Fascism, pure and simple, 
and I hope there will be enough members who 
dislike that sort of thing to vote down the 
proposal to make canvassing illegal. 

Your paper, Sir, is devoted to technical 
matters, but I hope you will agree that this 
attempt at totalitarianism is. of such wide 
importance to all engineers that you will give 
space in your columns to bring it to their notice. 

F. NEWHOUSE. 

London, August 24th. 





NATIONAL AND INTERNATIONAL 
ORGANISATION 


Sm,—Your readers are waiting, I am sure, 
to know how the two schemes for the co-ordina- 
tion of British engineers and the international 
federation of engineers are progressing. It is 
remarkable how the pressure of war conditions 
achieves quickly measures which move com- 
paratively at a snail’s pace in peace. There are 
strong reasons why the two schemes should 
be rapidly executed, for unquestionably engi- 
neering operations of great diversity will be 
amongst the prime necessities of post-war 
reconstruction. That there should be neither 
the one nor the other in active operation is at 
once a testimony to the insularity of the British 
people and a reproach to world-wide civilisation. 

The world that I envisage is one in which 
organisation is the prime necessity. The long 
lines’ of unemployed, the lack of adaptation 
of people to industry, the overpopulation of 
some parts of the earth and the underpopulation 
of others, inter alia, point to the complete failure 
of the system of laissez faire. Man is too local 
in vision to find out for himself how he and his 
family might be best employed. It requires 
the best brains at the centre to direct mass 
welfare. To me, all this would be part of the 
New Order. 

What is true of engineering is true also of 
every industry. The State should have a record 
of every man, woman, and child, not only their 
birth, occupation, and death, but also of the 
associations to which they belong. Not only 
so, but every person engaged in industry should 
belong to an appropriate association, which 
should make regular returns to the State of its 
numbers of unemployed, so that control could 
be exercised to direct surplus employees to 
other employment and to fill vacancies in other 
occupations. If one thing is clear, it is that 
leaving people to shift for themselves and to 
try to find out where they should employ their 
children is an utter failure. The need of 
central supervision, of central collection of 
statistics, is of paramount importance. 

We have seen how the different organisations 
of employees have taken advantage of the war 
to increase their remuneration. Is it not clear 
that unless there is a federation of the pro- 
fessions, the manual workers will tend to take 
more and more of the nation’s wages and the 
professions less and less. The latter cannot 
always be a law unto themselves. 

One of the supreme lessons of the war is that 
Bricish exclusiveness is good neither for them 
nor for the world. A. W. CRAMPTON. 

Mansfield, Notts, August 23rd. 





WAR AND THE STRATOSPHERE 


Sm,—In your leading article in the current 
issue you seem to suggest the possibility of a 
rocket being used which, after reaching a height 
of 10 miles above the earth’s surface, would 
possess a velocity of 1 mile a second. I am 
tempted to ask whether any missile could be 





clauses of the Charter are so widely worded that 


designed and made which would be capable of 
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withstanding the stresses involved in imparting 
to it a velocity of such magnitude, namely, 
3600 miles an hour. Momentum considerations 
would seem to indicate that to sustain the 
stresses the missile would have to be made 
mainly of some strong light alloy. But if it is 
so made, another point would have to be con- 
sidered. Would the heat generated by the 
passage of the missile through the air be suffi- 
cient or insufficient to melt the casing, explode 
the charge, and burn up the whole rocket after 
the manner of a shooting star ? 

Experiments having a bearing on this ques- 
tion were carried out in or about 1859 by Joule 
and Thomson (Lord Kelvin). These experi- 
ments consisted of whirling a thermometer in 
the air and noting the rise in temperature result- 
ing from the resistance encountered. It was 
found, using mereury thermometers, ether ther- 
mometers, and thermo-electric couples, that the 
temperature rise was proportional to the square 
of the whirling velocity, and that—within the 
limits tried—it was independent of the shape 
and dimensions of the whirling body and of the 
density of the air. 

At a velocity of 175ft. per second the rise 

recorded by a whirling thermo-couple was 
1 deg. Cent., while at the highest velocity tried, 
372ft. per second, the rise was 5-3 deg. Cent. 
Joule, at the Aberdeen meeting of the British 
Association in 1859, said that he had “ no reason 
to doubt that the thermal effect ~would go on 
continually increasing with the square of the 
velocity.” It so happens that of two extra- 
polations which he gave, one refers to the very 
velocity named in your leading article, namely, 
a@ mile a second. At that speed, Joule said, 
the rise in temperature would, in round numbers, 
be 900 deg. Cent., ¢.e., 1652 deg. Fah. That 
figure is well above the melting point of alumi- 
nium. Although it is considerably less than the 
melting point of steel, it would seem to be quite 
high enough to cause the ignition of any 
explosive charge. T. C. ANNAN. 

Oxshott, Surrey, August 26th. 


USE OF GAUGES IN QUALITY CONTROL 


Sm,—I have studied closely Mr. L. H. C. 
Tippitt’s article in the June 23rd issue on the 
* Efficient Use of Gauges in Quality Control.” 
In consequence, I would be very glad if he 
would clarify a number of points. 

In column 3, page 482, he writes: “... 100 
parts are made and measured... and gauges 
set [my italics] to limits chosen, so that J, and p, 
equal about 0-lin.”... also... “‘ these gauge 
limits must be well within [again my italics] the 
tolerance limits.”’ 

It is clear, in the first place, that it will not 
be possible to tell whether the chosen limits will 
be well within the tolerance limits until after 
100 parts are made. Does Mr. Tippitt assure 
us that it is actual practice that 100 parts may 
be made without knowing :— 

(a) Whether they will be satisfactory. 

(6) Whether the limits derived from 
measuring the 100 parts will be well or well 
enough within the tolerance limits ? 

Can Mr. Tippitt specify the meaning of “ well 
within ”’ the tolerance limits ? The point about 
“setting” the gauges to these chosen 10 per 
cent. limits is not easy to appreciate in practical 
production terms. 

Presumably no gauges exist until 100 parts 
have been made, so that measuring instruments 
are used until that time. After the 100 parts 
have been made, is it really suggested that the 
job is stopped while the gauge dimensions are 
calculated, the gauge draughted, put into the 
tool room, made, passed to inspection, entered 
into, and issued from the tool stores ? 

In practice this would cause the job to be 
broken down. A new set-up might easily call 


gauges of certain caliper types, this diversion 
may be avoided quite well. With plug gauges 
for bores, or the “slip” type for grooves and 
slots, it is not so straightforward. 

As to the choice of the two limit dimensions 
themselves, is the proposal to take the maximum 
range of variation between the 100 parts as 
the 0-01 limits from which the 0-1 limits are 
then computed ? This is not clear, nor is the 
method of doing it. 

Whilst not overlooking the-significance of Mr. 
Tippitt’s openings to paragraphs 2 and 3, the 
obscurities indicated by the foregoing questions 
are, I think, hardly likely to encourage the 
ready adoption of quality control. 

H. Howe tt, A.I.P.E, 

Letchworth, Herts, August 26th. 





CONDENSING LOCOMOTIVES 


Srm,—I have read with great interest the 
discussion in your paper on “Condensing 
Locomotives,” following the publication of the 
paper read by Dr. G. V. Lomonossoff and 
Captain G. Lomonossoff before the Institution 
of Mechanical Engineers. 

Some twenty years ago, as head of a State 
Department in the U.S.S.R., I was in touch with 
Dr. Lomonossoff in connection with experi- 
mental work on locomotives for waterless 
countries. 

In my opinion, the question of fuel economy, 
so hotly discussed, has been given too dominant 
a place. The saving of fuel is far less important 
than the reduction to the utmost in the con- 
sumption of water by diesel or condensing 
locomotives. 

It seems to me that for various reasons— 
psychological and technical—the best solution 
for the construction and equipment of railways 
in waterless countries has not so far been found. 

There are many countries with little or very 
bad water, which have been waiting for forty 
years or so for a railway line to be constructed. 
I mention only the Trans-Sahara line, Trans- 
Australia line, the line Haifa and Bagdad, and 
the line Alexandrow, Gay, and Tschrduj, in 
Russian Turkestan. 

Electric traction is out of the question for 
these projects, as it has been proved that it is 
profitable only if the traffic is sufficiently dense 
—say, twenty trains per day in each direction. 
Colonial railways crossing waterless areas are, 
however, as a rule designed for two to three 
trains per day in each direction only. 

It is rather unfortunate that a civil engineer 
when laying out his lines is rarely in close con- 
tact with a manufacturer of locomotives. If 
there were close co-operation the cost of lines 
specially built for water-saving locomotives 
might be approximately 20 per cent. lower than 
for ordinary locomotives. 

May I suggest that the setting up of a special 
office of the locomotive manufacturing industry 
and railway builders. concerned is desirable ? 
Its main task would be the creation of a quite 
new type of railway for waterless countries, and 
at the same time it would have to work out 
standard types of locomotives and equipment 
for all countries interested in the new type of 
railway. L. ZAUSMER. 
London, 8.W.1, August 26th. 





RAILCAR OIL ENGINES IN THE 
ARGENTINE 
Sm,—Your interesting abstract from the 
report of the discussion at the South American 
Centre of the Institute of Locomotive Engi- 
neers refers to remarks by Mr. Dobson. This 
speaker stated that the makers of the Ganz 
engines were to be “highly commended” 
because the rating had been reduced from 
365 B.H.P. at 1350 r.p.m. to 320 B.H.P. at 
1250 r.p.m. None of the speakers asked why it 


Surely if an oil engine is capable of developing 
365 B.H.P. at maximum output as a statio 
unit, it should not be necessary to de-rate it for 
the easier conditions which obtain in traction 
service. In stationary service an engine may 
be called upon to develop its full output for 
hours on end, but in traction service the load 
is constantly varying as track and traffic con. 
ditions change, and continuous running at 
“full throttle” is very exceptional. Tho 
engines in question operate with mechanical 
transmission, and therefore the crankshaft 
speed (and output) would vary with every 
alteration in car speed, due to gradients, 
curvature, stops, signal checks, &c. Thus the 
engine would be constantly eased, in marked 
contrast to full-load running in stationary—or 
marine—practice. With electrical transmission, 
the engine would be under governor control, 
and thus operate at constant speed, more or 
less, but the load would continually vary from 
“idling” to full power, as with mechanical 
transmission, 

It would seem that there is a tendency to over. 
rate oil engines compared with steam plant. 
The writer is familiar with a geared D.C. turbo. 
generator of 1250 kW rating, which ran for five 
years at full load without a breakdown or any 
involuntary stop. The plant ran for twenty- 
four hours a day, six days a week, and was the 
sole source of power for the factory! Con- 
tinuous overloads induced the owners to install 
a 400 B.H.P. oil engine, direct coupled to a D.C. 
generator, because the existing boiler plant 
could not supply steam for another turbine. 
The new oil engine (of a very well-known make) 
complained at any load over 300 B.H.P., and 
if full load was carried for more than thirty 
minutes the engine showed such signs of distress 
that it was essential to ease off to 300 B.H.P. 
to avoid trouble. Even so, seized pistons and a 
broken crankshaft were ameng the troubles 
experienced. Finally, the owners extended the 
boiler plant and installed another turbo-gene- 
rator, and the oil engine unit now acts as a 
stand-by! What a contrast to the turbo- 
generators, which would develop their rated 
output continuously and carry heavy overloads 
for long periods. 

If the Ganz company showed ‘sound judg- 
ment in selecting a reasonably conservative 
rating for railcar service” (vide Mr. Dobson's 
remarks), what rating would have been advised 
for, say, marine service, or for a factory power 
plant to fulfil the conditions satisfied by the 
turbo-generators, to which reference has been 
made, #.¢., for continuous operation at full 
load ? E. B. PARKER. 

Little Sutton, Cheshire, 

August 26th. 





WORLD CONSUMPTION OF FUEL 


Srmr,—I have just been reading the article 
(July 21st, 1944), entitled ‘‘ Some Problems of 
the Vegetable Age,” by T. M. Herbert, and I 
rather doubt the figures given under “‘ Power.” 
The information given by the World Power Con- 
ference, 1936, was as follows :— 

World Consumption of Fuel.—Coal (heat and 
power), 63 per cent.; oil, 18; wood, 12; 
natural gas, 5; hydro-electricity, 2 per cent. 
Total, 100 per cent. 

W. A. Harton, A.M.1.C.E. 
St. Helens, August 24th. 





Sm,—I am much obliged to Mr. Hatch for 
his correction. I have not got the full World 
Power Conference figures before me, but from 
recollection Russian hydro-electric power was 
not included. However, if the correct figure is 
in the neighbourhood of 2 per cent., instead of 
5 per cent., it strengthens my main argument. 
T. M. Herserr. 








for new gauge limits, and therefore another 100 
parts, and so ad infinitum. With adjustable 


was necessary to de-rate an engine for traction 
service. 


August 28th. 
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Flame Throwers 
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MONG the equipment with which the 

British Army blasted its way into France, 
and which it is now using, are new types of 
British-designed flame throwers, which are 
illustrated herewith. They include the “ Life- 
buoy,” which is a man-carried weapon; the 
“Wasp,” which is fitted to a light armoured 
earrier ; and the ‘* Crocodile,” which is mounted 
ina ‘‘ Churchill ’’ heavy type tank, and which 
tows a heavily armoured trailer containing the 
supply of fuel. 

At the outbreak of war the German Army was 
using new and improved types of flame throwers, 
while the British Army had none. The first 
time flame throwers were used by British troops 
in this war was in the Dieppe raid, when in the 
hands of Canadian troops they were effectively 
used to put a coastal battery out of action, 

The Petroleum Warfare Department was 
entrusted with the development and design of 
British flame-throwing weapons. With the 
approval of Mr. Winston Churchill (the Prime 
Minister), Mr. Geoffrey Lloyd (the Secretary for 
Petroleum) formed this organisation in 1940, 
in order to produce stop-gap anti-invasion 
weapons based on burning oil. This first task 








“ WASP" FLAME THROWER 


having been achieved, efforts were then concen- 
trated upon the design and development of 
mobile flame weapons for use in attack. Mr. 
Geoffrey Lloyd was made responsible directly 
to the Minister of Defence for this work. Full 
advantage was taken of the scientific and tech- 
nical knowledge gained from the examination 
of enemy weapons, and the band of workers 
starting from the flame weapons already rapidly 
extemporised to meet the threatened invasion 
of this country, produced a range of weapons 
which are greatly superior to the German 
counterparts, not only in their range and 
ferocity, but in their technical design. In order 
to achieve this great success, enthusiastic 
workers were assisted by scientists, the oil 
industry, the universities, and manufacturers 
of oil-burning plant. The work in laboratories 
and in the field was not without considerable 
risks. One eminent scientist, the late Dr. 
Sinnatt, of the Fuel Research Laboratory, it 
may now be revealed, hastened his death by 
his untiring efforts in this work. Others, 
together with military and civilian workers, 
suffered painful burns and injuries. Their one 
aim was to provide safe, powerful, and efficient 
flame-throwing devices to put into the hands 
of the troops, and that task has been more than 
accomplished by the production of the three 
kinds of flame throwers we are describing. 
Home Guard forces in many parts of the 
country are familiar with the elementary flame 
projector, and the barrel ‘‘ fougasses,’’ which 
were issued to supplement supplies of ‘‘ Molotov 
Cocktails,” which at one period were their only 
anti-tank weapons. Ifthe enemy had succeeded 


‘|** Wasp ” has been designed. 


fire would have beaconed over Britain from the 
beaches, the harbours, and the lanes and high- 
ways. Now, in the spirit of Drake’s fire ships, 
flame is being carried to the enemy in a greatly 
superior form. 

The ‘‘ Lifebuoy ” flame thrower derives its 
name from its general appearance. From our 
engraving it will be seen that a ring-shaped tube 
is used for carrying the fuel, while another 
spherical container carries a supply of com- 
pressed gas. Both these containers are carried 
on the back of the operator. The flame is pro- 
jected from a gun in which an igniting mechan- 
ism is incorporated. The ‘ Lifebuoy” has a 








“*CROCODILE’’ FLAME 


range of about 50 yards, and it has already been 
employed with conspicuous success by Para- 
troops, Commandos, and Canadian infantry. 
For bigger operations, which call for greater 
mobility and a larger supply of fuel, the 
In this weapon 
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“ LIFEBUOY’’ FLAME 


the flame thrower is fitted to a universal 
cacrier, a view of which is given herewith. The 
tanks containing the liquid fuel and compressed 
gas are easily accommodated within the body 
of the carrier, and the flame-gun projects 
through the front armour of the carrier. Apart 
from the larger fuel capacity, the equipment 
also possesses & much greater range than the 
“ Lifebuoy.” Because of the bulletproof body 
of the carrier, the “‘ Wasp » can be taken forward 
under fire, in order to attack enemy strong 
points and positions. The fuel tanks can be 
easily put into, or taken out of, the carrier in the 
field, and the carrier then reverts to its normal 
use again. 

The most powerful and effective flame 
thrower of all, which we show in.actual opera- 
tion, is the ‘‘ Crocodile,’ which is fitted into a 
heavily armoured ‘‘ Churchill”? tank. In this 


armoured trailer, which is towed by the tank. 
The trailer is universally articulated, so that it 
is capable of moving in any direction. The fuel 
connection between the tank and trailer is 
made by an armoured hose. By means of an 
ingenious device, means are provided to jettison 
the trailer should the need arise. The tank can 
then revert to its normal réle, since the flame- 
throwing attachment does not interfere with 
the existing armament of the tank. The trailer 
is controlled from inside the tank, and its move- 
ments are indicated by pilot lights which are 
mounted on a panel in front of the tank com- 
mander. The arrangement described makes it 
unnecessary for the commander to expose 
himself to enemy fire in order to see what is 
happening. 

Both the ‘‘Wasp’”’ and the ‘“ Crodocile ” 
are designed to project flame to distances over 
150 yards, and these weapons, like the “ Life- 





THROWER IN ACTION 


buoy,”’ make use of a special new type of fuel. 
One of the curious points about this fuel is its 
ability to enable the flame-gun to be fired round 
corners. The flame stream will ricochet, and 
it can produce fierce and persistent fire in the 
nooks and crannies of pillboxes and trenches. 
The additional fire power of the flame thrower. 
allied to the already formidable armament of 
the ‘‘Churchill” tank, makes a fearsome weapon, 
the effectiveness of which has aleady been 
demonstrated in action. 

The Ministry of Supply was responsible for 
the production of the new weapons we have 
described. Great efforts were made by the 
firms concerned in the manufacture of the 
respective parts. A wide range of industries 
was involved, including foundrymen, footwear 
manufacturers, builders of racing cars, and 
laundry engineers. The workers in the different 
factories were pledged to secrecy, and were 
given a view of the results of their handiwork 
by means of films and demonstrations. In the 
development of this range of novel weapons, 
disappointments were inevitable, types were 
changed, modifications introduced, and earlier 
attempts outmoded. Finally, there came the 
call for a last-lap spring for ““D” Day. The 
“Crocodiles”? were needed at D+35, or 
35 minutes after the landing in France. The 
contracts were completed and the needed equip- 
ment was delivered on time. Thus it was that 
the men and women working on the benches 
did their part in the breaching of the Atlantic 
Wall. 








PETROLEUM PropucTION In VENEZUELA.—Some 
recent statistics reveal that the production of 
petroleum in Venezuela has continued to rise, with 
an average daily output in May nearly 50,000 
barrels higher than in April and nearly 170,000 
barrels more than the average daily production for 
the whole of 1943. One of the major companies 
operating in Venezuela has discovered a large oil 
pool of undetermined extent through deeper drillings 
in already exploited sections of the Jusepin field in 
Eastern Venezuela. This pool promises to accele- 
rate the rate of increase during the second half of 
the year. Drilling supplies and equipment are being 
imported in considerable quantities, which seems to 








in making a landing, a curtain of protective 


particular weapon. the fuel is carried in an 


indicate that further activity is being planned. 
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Kane-Pennington Engine 





N response to many requests for further) also that all the experts who have been employed 


particulars of the Kane-Pennington engine 
which it was proposed to use for the propulsion 
of the “aeriel *? bomb illustrated in our issue 
of August 18th, we extract from an article on 
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by capitalists to examine this engine have been 
first incredulous and then amazed, and finally 
enthusiastic, and I have therefore decided to 
let this first paper stand as it is, because it 


@ 





FiG. 1—ARRANGEMENT OF ENGINE 


‘“* American Self-Propelled Carriages’ in THE| correctly exhibits not only my own experience, 
ENGINEER of January 3rd, 1896, the following | but the experience of all others, both learned 
particulars and illustrations :—Several carriages |and simple, upon a first examination of the 


fitted with the Kane and Pennington gasoline | motor. 
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FIG. 2—KANE- PENNINGTON ENGINE 


engines were originally entered for the competi- 
tion (Chicago, November, 1895), and in view of 
what has recently been said about these motcrs 
in the English papers, it is to be regretted that 
none of the carriages actually ran. Figs. 1 and 2 
give some details of the engine, Fig. 1 being 
reproduced from The American Machinist. 
Ordinary gasoline or kerosene oil flows by 
gravity from the tank to the engine, and is 
exploded by an electric spark, the consumption 
of fuel being about one-tenth of a gallon per 
horsepower per hour. The cylinders are 
drawn steel tubes with spring rings to the 
piston. The } H.P. engine has one cylinder, 
the 2 H.P. two, and the 4 H.P. four 
cylinders. The following particulars of this 
much-discussed engine are extracted from an 
article in The American Machinist by Mr. 
Randol, who has seen the carriages and engines. 

In some way, so far wholly unexplained, the 
great heat which in other explosive engines 
manifests itself as an inconvenient by-product, 
to be taken care of as best it may, is in the 
Pennington engine transformed into useful 
effect on the piston. I know that when the 
long, thin first spark is not put through the 
charge the engine becomes weak and hot, and 
that when this first long, thin spark—this 
“mingling” or “‘ripening’’ spark, as Mr. 
Pennington called it—is used a common gas 
engine, with its carburetter eliminated, gives 
twice its ordinary effect on the crank. I know 





This two-spark mechanism of the 
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Pennington motor actually does not cost 5 cents, 
and yet when applied to the “‘ Regan” gas 
engine, largely built up to the present time by 
the Kane establishment at Racine, it doubles 
the power of that motor. It is in the igniter, and 
in the double spark, or 
rather in the effect of the 
first spark apparently, 
that the efficiency of the 
Pennington motor lies. 
In the Victoria, 
Fig. 3, the motive power 
is chain geared, with 
two reductions, first to 
an intermediate shaft, 
then to a variable-speed 
shaft, and lastly from 
the variable-speed shaft 
back to the drivers, 
each wheel being in- 
dependently driven, as 
there is no through 
shaft for either the rear 
or front wheels, the 
Victoria design being on 
strictly bicycle  con- 
struction lines. The 
reduction from the engines to the driving 
wheels is 4 to 1 for the slow speed and 2 to 1 
for the quick speed. The upright hand lever has 
three positions. Standing upright, the engines 
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are disconnected from the driving wheels ; hand 


lever to right gives 4 to 1 reduction to drivers ; 
hand lever to the left gives the quick drive, 
which is a 2 to 1 reduction from the motors to 
the drivers. 

The Victoria engines have a fly-wheel, and 
the right-hand crank wrist is prolonged to form 
a handle; the intermediate shaft sprocket 
wheel is loose, and may be clutched to the shaft 
by moving the upright lever. When not 
clutched to the shaft the engines run without 
moving the vehicle; to start the engines one 
complete turn of the engine shaft is made by 
hand, and it then continues to run from the 
action of the engines until either the oil or the 
spark-producing current is shut off. After the 
one revolution by hand the riders mount the 
seat, and a movement of the vertical lever 
clutches the sprocket to the variable-speed 
intermediate shaft, and the Victoria at once 
begins to move. 

The consumption of common kerosene oil 
per hour per horsepower indicated is about one. 
tenth of 1 gallon, or about 2 quarts per hour 
for 43 H.P. Pennington’s 2 H.P. motor weighs 
17} lb., and his entire Victoria weighs less than 
400 lb., of which perhaps 140lb. or 150 Ib, 
belongs te the motive power and reducing gear, 
It will easily transport a load of 800 Ib., making 
a total weight of 1200 Ib. 

It will be observed that the cylinder pro. 
portions of the engine are not at all those 
common to gas engines, 24in. cylinder diameter 
by 6in. stroke forms the standard unit. But a 
much greater Cigression is shown in an engine 
now under test, having a 2}in. diameter with 








Swain sc, 


Fic. 3—KANE~-PENNINGTON VICTORIA 


12in. stroke, single-cylinder, in which the 
terminal pressure is reduced almost to atmo- 
sphere, with a fuel gain of about 45 per cent. 
over the 2}in. by 6in. cylinder dimensions. 
Referring to Fig. 1, there is next to nothing 
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Fic. 4—KANE-PENNINGTON MOTOR BICYCLE 


in the way of description or explanation to give. 
The oil admission is simply a screw-controlled 


needle valve, which is very simple, and gives 
no hint of its two-current refrigerating powers. 
The cylinders are made of steel tubes, 
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und inside in @ primitive engine lathe, and 
steady vig, dry, and almost certainly not a very 
close approximation to-e cylindrical form, The 
istons, I was told, were drop forgings. They 
would be more easily made in grey iron. The 
iston rings are grey iron, less than yin. thick, 
with halved joining. The pistons and open 
cylinders appeared to be wholly free from any 
deposit, and were bright and clean. The trunk 
pistons are @ very slack fit in the cylinders, 
perhaps /sgin. small. The workmanship 
rally was fair, and the designing was 
specialised, with a very high degree of ingenuity, 
as I need not say when it is remembered that a 
58 Ib. locomotive—motor-bicycle—made a mile 
in 58 sec. On @ street pavement. 

The machine which made this run of a 
straightaway mile in 58 sec, is shown in Fig. 4. 
To avoid the weight of reducing gear, the 
diameter of the cycle wheels is dropped to 22in., 
and to give adhesion and avoid puncture the 
pneumatic tires are made 4in. diameter, after 
Pennington’s specifications, and cannot be 
injured by @ hammer and nail in skilled hands ; 
the attempt to drive the nail into the inflated 
tire results in @ simple rebound of the nail, the 
tire remaining intact. 

The passenger on the bicycle feels the impulse 
of each stroke of the engines, just the same as 
on a little stern-wheel steamer; aboard the 
Victoria the heavy fly-wheel equalises the 
motion, and the individual piston impulses are 
not distinguishable. The kerosene is carried 
in the long tube on the top of the dashboard, 
Fig. 3, and passes through the tubular framing 
of the body to the motors. The motors them- 
selves are of the four-stroke cycle variety, and 
make one outboard working stroke, and one 
inboard, idle, cylinder-clearing stroke, then an 
outboard charging stroke and an inboard 
charge-compressing stroke in sequence; the 
valve-operating crank is driven by a pinion and 
spur 2 to 1 reducing gear on one side, with a 
cross lever transfer to the other cylinder. With 
the 6in. stroke cylinder the exhaust is very 
audible, though not disagreeably so. With the 
12in. stroke.cylinder the noise of the exhaust is 
not noticeable, There is no visible discharge of 
vapour, and no evident odour, except in case of 
an over admission of oil, and an over admission 
of oil leads to an immediate loss of efficiency, 
which makes its continuance an impossibility. 
The one great mystery is the coolness of the 
naked cylinders, which should be red hot at the 
end of the first twenty strokes or so of a run. 
Chemists are familiar with the establishment 
of low temperature pressures, but pressures 
established by explosion are not cold as a rule, 
and the gas engine has always been hot. 

The Kane-Pennington shops are making, or 
have made, general trials of the water-jacketed 
cylinder; 2}in. by 12im. expansion engine is 
jacketed and piped with top and bottom natural 
circulation pipes to a small water tank, which 
arun of some length did not seem to heat very 
much. The cylinders run perfectly well naked, 
with no cooling element more than their inevit- 
able exposure to the atmosphere. There is 
evidently some heat-absorbing or diverting or 
abstracting element or operation in the Kane- 
Pennington engine not commonly present in the 
gas engine, and it is difficult to see what this 
can be, if it is not the truth that the heat of the 
cylinder walls is absorbed by the incoming 
charge previous to the moment of the ignition, 
or else transformed into work on the piston, as 
it seems impossible that the gases after ignition 
should be otherwise than very hot indeed. 
Cards from the 2}in. by 12in. motor are pro- 
mised, and these may give some clue to the 
thermal conditions of the Kane-Pennington 
motor in action. 








** Metrosil ’’* 


In the vast majority of cases, materials 
which conduct electricity do so, of course, in 
accordance with Ohm’s law. There are, how- 
ever, occasional exceptions which can be 
applied with advantage for special duties. One 

* From an article by R. W. Sillars, D. Phil., 


SuIER, in the July issue of The Metropolitan- Vickers 
azette, 








such material has been produced in the Metro- 
politan - Vickers Company’s research labora- 
tories. This material, known as “ Metrosil,” 
is a dark grey, refractory porous solid, in mecha- 
nical properties rather like porcelain, but in 
electrical properties quite unusual. It dis- 


regards Ohm’s law to such an extent that, by 
doubling the voltage applied to it, one can 
increase the current twenty-fold, or, by trebling 
it, a hundred-fold, as demonstrated in the curve 
It has long been known that silicon 


in Fig. 1. 


1000 
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carbide exhibits somewhat temperamental and 
obscure properties of this sort, but it is only 
in the last few years that it has been possible 
to bring this curious behaviour to such a degree 
of consistency that it can be usefully employed. 
Metrosil, which contains silicon carbide, pro- 
vides, in the most marked degree, the volt- 
current characteristic of the type of Fig. 1 in 
the form of a product which is uniform, stable, 

















FiG. 2—*‘ METROSIL** FORMS 


and capable of withstanding very heavy current 
surges. 

It is usually made in disc form, but rods can 
also be made for special purposes, and other 
shapes are possible. The faces of the discs are 
sprayed with metal (usually brass) to give 
intimate electrical contact, and the user can 
make contact either by pressure on the sprayed 








I and V are, of course, the current and the 
potential difference respectively and K and £ 
(or H and a) are constant for a given disc. The 
constant K is the voltage required to pass 
1 ampere through the disc, and can vary from 
60 or 70 (under special conditions even less) for 
very thin discs to 2000-3000 for thick ones. 
The index B can, for special purposes, be given 
higher values than }. 

The above relation is empirical and approxi- 
mate, but is none the less substantially accurate 


FiG. 1—VOLT-CURRENT CHARACTERISTIC OF ‘' METROSIL"’ 


over a range of nearly 10,000 to 1 in current. 
Fig. 3 is a typical characteristic curve of a 
Metrosil disc, e in terms of volts per 
inch of disc thickness, and current per square 
inch of area, plotted logarithmically. It will be 
seen that from 10 amperes per square inch 
nearly to 1 mA per square inch the charac- 
teristic can be fairly well represented by the 


straight line 
V=2600 I*™: 


The value of the index § is characteristic of 
the material from which the disc is made ; the 
value of K depends on the size and shape of the 
disc, as well as on the material. For a given 
material the voltage at any current density is 
proportional to thickness, and the current at 
any voltage gradient is proportional to area. 

A property of Metrosil which is sometimes 
useful is that its resistance at a given voltage 
or current diminishes with rising temperature. 
The rate of diminution varies considerably 
with conditions, but between 0 deg. and 100 deg. 
Cent. the current at constant voltage increases 
by about 0-6 per cent. per degree Centigrade 
and the voltage at constant current falls by 
about 0-15 per cent. per degree Centigrade. 

These electrical properties are quite stable, 
and provided a disc is not grossly overheated, it 
will retain its characteristics indefinitely with 
an accuracy certainly better than 2 per cent. 

Metrosil is not influenced by moist atmo- 
spheres, except at low current densities and 
high humidities, when the leakage current may 
become comparable with the current carried by 



































Fic. 3—CHARACTERISTIC 


material, though, naturally, very thin discs 
require careful handling. In Fig. 2 is shown a 
selection of typical Metrosil forms, with a scale 
in inches included as a guide to size. 

In the normal Metrosil product the current 
varies as the fourth or fifth power of the 
voltage. This may be expressed as 

I=H V“% (where «=4 or 5) 
or conversely as 





v=K IP (where B=} or ?/;). 


surface or by soldering to it. It is a strong|the Metrosil proper. If the exact value of 
ae T 4 
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OF ‘*METROSIL** Disc 

currents of a few milliamps is important, or if 
currents of a fraction of a milliamp only are 
being used, it is usual to impregnate the disc 
with an inert wax which fills up the pores and 
prevents any appreciable change of charac- 
teristic due to change of humidity. 

At extremely low voltage gradients and 
current densities—a few volts per inch and less 
than @ microampere per square inch—the curve 
of Fig. 3 becomes a straight line at 45 deg. to 





the axes; that is to say, the material becomes 
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@ linear resistor with a resistivity of the order 
of 10° ohms per centimetre per square centi- 
metre. 

The behaviour of Metrosil with low-frequency 
A.C. can be derived from the above equation 
for the volt-current relation, bearing in mind 
that nearly all the conventional operations in 
A.C. circuit theory are valid only for linear 
circuit elements, and that the circuit behaviour 
must therefore be calculated from first prin- 
ciples. This is often a matter of great com- 
plexity, and it is not intended to go further 
into this question here, except to show in 
Fig. 4 two typical wave forms obtained with 
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Fic. 4—-A.C. WAVE FORMS WITH METROSIL IN 
CIRCUIT 


Metrosil in A.C. circuits. It should perhaps 
be remarked here that it has effectively a very 
high dielectric constant, so that at radio fre- 
quencies the capacitative component of current 
may be comparable with the non-ohmic con- 
duction component. The frequency at which 
this occurs depends enormously on the voltage 
and current range being considered. 








Gear Tooth Vernier 


‘THE increased demand for gear tooth verniers 
and the shortage of these precision instruments 
have led to the development by David Brown 


rotated through more than a revolution. Slip 
gauges of length M are placed between the 
anvils and the “ moving” anvil is then rotated 
so as to clamp them against the fixed anvil. 
The dial 7 is rotated so that its zero mark 
coincides with that on the scale of the moving 
anvil. The screw 6 is tightened to lock the dial 
and the instrument then gives the zero reading 
when the distance between: the anvils is M. Care 
should be taken, before tightening, that the dial 
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7 is correctly bedding in the serrations by which 
it is to be locked. 
The procedure for checking involute gear 
tooth thickness by the “* base tangent *’ method 
is as follows :— 
Let ¢=number of teeth in the gear. 
Pn=normal pitch. 
¢n=normal pressure angle, 
ve= transverse pressure angle, 
o=helix angle, 
w=tooth thickness at pitch cylinder, 
n=number of teeth between measuring 
surfaces, 
M=distance between measuring surfaces. 


The value of n is conveniently found by 
actual trial when a gear is available, but it may 
be determined beforehand, because it is the 
nearest whole number to 

t bn/x—w/patl 


where , is expressed in radians. If the number 
of teeth in the gear is large, there may be alter- 
native values of n that can be satisfactorily 
used. The distance between the measuring 
surfaces is given by 


M=?pp Cos Yn [w/pa+(n—1)+2/x inv. Y)- 
The angle is found from tan {tan tn” sec o 





and Sons (Huddersfield), Ltd., of the simplified 

















GEAR TOOTH VERNIER 


type illustrated herewith. In addition to 
simplicity of manufacture, this instrument has 
the advantage of requiring only setting to the 
linear dimension between the fixed and moving 
anvils. Measurements are over a number of 
teeth, as shown in the diagram, and as the 
anvils are tangent to the tooth flanks a definite 
‘“‘ feel’ is obtained, as in using a micrometer 
on a cylindrical object, no height measurement 
being involved. 

A range of setting tubes is supplied, each 
lapped to a precise length, and the head is in 
the form of a micrometer dial graduated in 
thousandths of an inch. The vernier can there- 
fore be used with equal facility, either as a 
means of initial measurement or as @ com- 
parator. 

To set the gauge for a distance M inches 
between the anvils, the setting tubes 1 are 
made up to a total nearest to (4°875—M) 
inches. They are assembled on the bar 2, the 
end screw 3 is inserted and tightened, the 
“ fixed ” anvil 4 is moved as close as possible 
to 3, and the grub screw 5 is tightened. The 
screw 6 is loosened until the dial 7 can be 





and inv. %=tan %—. This is best found 
from a table of involute functions. 








Rockets Through Space* 





THE ideal ‘‘ element ” for the rocket is empty 
space. In the practically frictionless, limitless 
void that separates the planets and the stars, 
the rocket could develop its maximum thrust 
and accelerate to the tremendous speeds at 
which it begins to have efficiencies surpassing 
those of steam or internal combustion engine 
drives. On land and even in the air at present 
speeds, rocket propulsion suffers by comparison 
with more conventional sources of thrust 
because the exhaust velocities of the jet are 
measured in four, five, six, or more thousands 
of feet per second. Until the object it is push- 
ing reaches a fairly large fraction of these 
speeds, the rocket cuts a poor figure in terms of 


* From the Industrial Bulletin, July, 1944. 
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work accomplished for a given expenditure of 
energy. But in the endless space beyond our 
atmosphere, where wheels find nothing to grip 
and propellers nothing to bite into, the rocket 
finds its medium. Self-contained, carrying its 
own oxygen (wherein it differs from the jet. 
propulsion system used to drive aeroplanes), 
requiring nothing but itself to push against, 
it is the only conceivable means of locomotion 
in empty space. 

In his recently published “ Rockets: The 
Future of Travel Beyond the Stratosphere,” 
Willy Ley, a founder of the German rocket 
society, presents in layman’s language a bold 
claim that rocket-driven projectiles, based on 
the known art, can soon penetrate the upper 
atmosphere into regions beyond the reach of the 
most elaborately devised sounding balloons, 
And, assuming no extension of the art beyond 
the imagination and resources of @ conservative 
research director, rockets can be built to rise 
hundreds of miles above the earth’s surface, 
perhaps beyond, even to the moon. 

The present war has brought the rocket into 
& prominence it has not enjoyed since the days 
of Sir William Congreve, when rocket artillery 
was used by most military Powers. About 1850 
“the rocket’s red glare ’’ was dimmed by the 
rise of rifled, accurate artillery. In this war 
the rocket’s heavy fire power and light, portable 
projectors, coupled with great improvements in 
rocket fuels, have won it a place in aircraft and 
ground artillery and in assisting the take-off of 
heavily laden aeroplanes. 

Mr. Ley directs his primary attention to 
peacetime applications, most immediately the 
meteorological rocket. He discusses a specific 
design, half of whose loaded weight is fuel, and 
which develops a thrust three times its own 
weight. Thus, the impressive acceleration of 
twice gravity is left with which to climb upward. 
This rocket, like all others considered for long- 
distance flights, is powered with liquid fuels, 
for these give higher exhaust velocities and 
therefore better efficiency than the solid fuels 
(explosives) most convenient for military appli- 
cations. The obvious combination, of course, 
is oxygen and either petrol or alcohol. This 
type of rocket, with a mass ratio of about two 
(take-off weight is twice the weight empty of 
fuel), is expected to attain altitudes in the 
order of 80,000ft. from sea level. If air resist- 
ance is cut down by firing from the top of a 
high mountain, altitudes of 120,000ft. and more 
are predicted. The usual meteorological balloon 
takes from two to two and a half hours to reach 
its maximum altitude. The rocket would climb 
up to a higher altitude in sixty to ninety 
seconds, permitting far less time for drift and 
loss of instruments. 

Again considering presently attainable ex- 
haust velocities, Mr. Ley points out how, by 
reducing the weight of the rocket exclusive of 
fuel, and thus obtaining a mass ratio of perhaps 
seven or eight to one, altitudes of hundreds of 
miles, possibly more than a thousand miles, 
might be obtained. This still leaves the rocket 
earthbound at the end of its flight, and the 
projectile will fall back along a gigantic ellipse, 
one focus of which is the centre of the earth. 
To escape the earth and really enter into space, 
the rocket must exceed the so-called ‘‘ velocity 
of liberation,” some seven miles per second. 
This is the velocity, ignoring air resistance, 
which an object would reach when falling from 
an infinite height to the surface of the earth, 
and, conversely, it is the velocity which an 
object leaving the earth’s surface must attain 
in order to reach a point sufficiently far from 
the earth so that the earth’s gravitational field 
will be negligible. 

The true space ship still faces formidable 
difficulties. Utilising very high exhaust velo- 
cities and the step principle, in which a large 
rocket carries a smaller one aloft, dropping off 
and ridding the smaller rocket of the weight 
of empty tanks when the fuel of the first one is 
exhausted, a mass ratio of about eighty to one 
appears necessary for a ship capable of taking 
off from the earth and reaching the moon with 
enough velocity left to swing around it and 
return. This means that the rocket or rockets 
plus their pay load would be so light that they 
would constitute little more than 1 per cent. 





of the weight of the complete ship when loaded © 
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with fuel. A round trip to the moon, plus the 
time required for landing on the earth, would 
take, it is estimated, nine to ten deys. A trip 
to Mars or Venus, if possible, would take five 
to eight months for minimum fuel consumption. 
If one waited for a favourable relationship of 
the orbits of the earth and its neighbouring 

et before undertaking the return trip, the 
entire expedition would take from two to three 
years. 








Housing 


Tue Housing Group of the R.I.B.A. Recon- 
struction Committee was formed in 1941. It 
consisted of some twenty members, represent- 
ing all branches of the profession, and met some 
fifty times upon the preparation of a report on 
housing. That report was approved for pub. 
lication by the Council of the Royal Institute 
of British Architects in May last, and has been 
made public within the last few days. Since, as 
we point out in @ leading article, the rapid pro- 
vision of houses is becoming very largely a 
problem for engineers, we reprint below the 
summary of the R.I.B.A. report. The report is 
being distributed by Simpkin, Marshall (1941), 
Ltd., price Is, 





(1) The requirements of long-term housing 
policy aré a national assessment, a programme 
of regular output, and machinery to ensure such 
regular output. 

(2) Ashort-term national housing programme 
should be published at the earliest possible 
moment. : 

(3) Proposals for temporary housing carry 
with them considerable social problems which 
need as careful study as the architectural 
problems involved. 

(4) We view with concern the preparation of 
housing proposals unaccompanied by proposals 
for planning. We consider that the first essen- 
essential to a programme of housing is the estab- 
lishment of a national plan for the location of 
industry and the decentralisation of industrial 
towns on the lines in the Barlow 
Report, together with settlement of the pro- 
blems of compensation and betterment in the 
matter of land policy. These should be supple- 
mented by a national survey of housing require- 
ments. Furthermore, we consider that special 
Government support should be made available 
to such local authorities who, by reason of local 
conditions, have difficulties in meeting the 
requirements of the national] plan. 

(65) In the framework of a national plan, the 
location of housing in relation to basic industry 
and transport should be a national concern. 
The location of housing in relation to physical 
environment, social environment, and local 
industry and transport should be a local 
concern. 

(6) Adequate housing standards are an essen- 
tion basis to sound living and an ultimate 

economy to the nation as a whole. The collabo- 
ration of all sections of the building industry is 
essential to any substantial progress towards 
improved quality at reduced cost. 

(7) If long and short-term housing needs are 


to be met efficiently at reasonable cost, a pro- and other elements of the lay-out. We empha- 


gramme for regular output isessential and should 
be maintained as a deliberate national policy. 


(8) Mothods of mass production and prefabri- | ¢ioy by specialists in all fields is required. 


cation of parts, as yet imperfectly developed in 


of the early 1920s could be rapidly developed, 
paration is completed in time. 


& steady market for building products could 
have far-reaching effects in cheapening house 
construction, 

_ (10) Where public money is spent, even 
indirectly, public control of the quality and 
location of the resultant housing should be 
implicit. 


for the collection and dissemination of informa- 
tion is desirable. 
(12) As the welfare of the people is con- 
stantly being. brought into closer touch with, 
and becomes more dependent on, public ser- 
vices, so it becomes essential that in planning 
new areas, and in redeveloping existing areas, 
a relationship shall be secured between the 
location of dwellings and that of the services. 
(13) The grouping of dwellings round build- 
ings serving the public leads to the growth of 
communities, the size and structure of which 
depend largely on the proper provision of such 
services. 
(14) No residential area should be developed 
without due consideration to its relationship to 
forms of community life. All housing should 
be planned as a definite part of a comprehen- 
sive planning scheme. 
(15) While private enterprise building will 
initiate a large proportion of development, it 
rests with the local authorities to take positive 
action in the provision of schools, open spaces, 
efficient highway systems, and some portion of 
the residential area. It is therefore essential 
that the planning authority shall prepare the 
basic plan of development, so that the private 
developer may be in a position to carry out 
development in conformity with the scheme. 
We therefore recommend that the planning 
authority take more positive action by the 
preparation of fully integrated plans for their 
areas. 
(16) Collaboration between local authorities 
and private enterprise for the development of 
an area as a complete community should be 
encouraged. To this end we should like some 
study to be made of methods of financing house 
building to encourage mixed development, 
rather than a rigid segregation of subsidised 
housing from private enterprise development. 
(17) The whole question of zoning, as em- 
bodied in the 1932 Town and Country Planning 
Act Model Clauses, should be reconsidered, in 
particular the regulations for density zoning. 
We do not believe that zoning for density by 
imposing a limit of dwellings per acre can be 
satisfactory. 
(18) Legally, it should be sufficient to pre- 
scribe overall maximum density figures for 
whole neighbourhood or community units, 
based on (a) population numbers or numbers of 
dwellings to which these units as a whole are 
to be limited ; (b) restrictions regarding cover- 
age, angles of light, and standards of space 
within dwellings. 
(19) The relation of existing housing areas to 
the adjoining town can be improved in the 
following ways :— 


(a) By canalising through traffic between 
communities. 

(b) By relating housing areas more care- 
fully to shopping areas. 

(ec) By providing a focus or centre of 
interest within each neighbourhood group. 

(d) By the provision of all essential build- 
ings and services. 

(e) By creating new open-space boundaries 
to subdivide areas which are too large to 
form a single neighbourhood group. 

(f) By adding to or linking together com- 
munities which are too small. 


(20) Insufficient thought has been devoted 
to the grouping of dwellings, planting, roads, 


sise the need for proper and correct surveys 
before the commencement of design. Co-opera- 


(c) Adequate light and air and outdoor 
space. 

(d) Adequate protection from damp, from 
heat and cold, from noises and from atmo- 
spheric pollution. 

(e) A water supply within the house, hot 
water installation, and adequate sanitary 
equipment and fittings. 

(f) Each dwelling must be equipped with 
adequate facilities for heating, for cooking, 
and for washing, including facilities for a hot 
water supply. 

(23) The inclusion of the above facilities 
would raise the commonly accepted standard 
of 760 square feet for a three-bedroom house for 
five persons to 950 square feet (inclusive of 
garden shed). 

(24) It is undesirable to crowd too many 
families on to expensive central sites in flats at 
high density. 

(25) Heights and densities for blocks should 
be more closely controlled within scope of 
Town and Country Planning Acts, 1932, 1943, 
to ensure :— 


(a) Reasonable population per acre. 

(b) Adequate penetration of light and sun- 
shine. 

(c) Harmony with the general character 
of the neighbourhood. 


(26) Flat buildings above four stories should 


have passenger lifts. 
(27) All flats should be provided withadequate 
storage space, drying space, and communal 
amenities, 

(28) Special care should be taken in the 
building of flats to maintain space standards 
and protection from noise. 








South African Engineering 
Notes 
(By our South African Correspondent) 
Care Town, June. 


Union Shipbuilding 

In a report on the practicability of 
establishing a shipbuilding industry in South 
Africa, the Board of Trade and Industries 
recommends encouraging private enterprise to 
expand the Union’s normal ship-repairing 
industry with a view to still further expansion 
in the construction of small vessels of less than 
100 tons, even if this mvolves the principle of 
State aid at the outset. 
The establishment of a modern shipbuilding 
yard involves heavy capital outlay, the Board 
states, and the cost of establishing shipbuilding 
yards in the Union would be justified only if the 
Union’s industrial resources were able to pro- 
vide shipbuilders with facilities not less favour- 
able than those enjoyed by competitors in other 
countries where the shipbuilding industry has 
been firmly established. 
Owing to uncertainty as to the conditions 
which will prevail in the post-war world, it is 
most improbable that private enterprise would 
feel justified in investing capital for the estab- 
lishment of a shipbuilding imdustry at the 


(g) By adjusting administrative boundaries. | present time, even if the cost factors should be 


overcome. 
Rand Expansion 
The planning of Johannesburg’s 50 


million pounds post-war development schemes 
has now reached the stage where the Post-War 
Planning Committee has decided to recommend 


(a) For every family a separate self-con- 
Suitable accommoda- 
tion of different kinds for old persons, for 
single persons, and for certified tuberculous 


tained house or flat. 


(b) Adequate space for everyone within the 


ae iage 3 (21) It is important that from the outset . : i 
the building industry, warrant the assumption schemes shall contain a variety of types and to the City Council that the heads of depart 


that a much greater housing output than that] 370. of dwellings. 
: (22) -All dwellings, whether new or old, 
provided that the necessary research and. pre- should conform to certain minimum standards, 


- ‘ ee and we suggest the provision of the following as 
(9) A policy directed towards the provision of | ,, immediate Objective :— 


ments should hand over the routine control and 
administration of departments to their deputies 
and concentrate on the detailed planning and 
execution of the post-war schemes. 

Under the plan, Johannesburg will spend 
about 25 million pounds over a period on sub- 
economic and economic housing for all sections, 
as part of the national housing scheme, and 
another 25 million pounds on the expansion of 
municipal services and amenities and the pro- 
vision of new industrial development sites. 
Great industrial expansion and a big increase 








(11) Permanent machinery for research and 


house, including adequate storage space. 


in population are expected for Johannesburg in 
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the first few years after the war. The municipal 
post-war plans are designed to make up leeway 
caused by the slowing of development schemes 
during the war and to meet the city’s post-war 
needs. 


15,000 New Homes Next Year 

The Government has decided to 

embark on an 8 million pound programme for 
the building of approximately 15,000 houses 
during the next twelve months. The national 
programme will be carried out through the 
municipalities and public utilities, and, it is 
understood, the Government will ask all local 
authorities to advise it as soon as possible of 
their requirements in artisans and building 
materials. Once this information has been 
obtained, the Government will, as far as 
possible, make both the labour and the 
materials available for the project. 
It is estimated that a total of about 450,000 
houses for all races will be required during the 
next ten years. At present there is a shortage of 
about 30,000 houses for Europeans and about 
120,000 houses for non-Europeans. 


Slum Clearance 


Hand in hand with the Union Govern- 
ment’s new housing policy will go an accelerated 
slum clearance in all areas. It is expected that 
the Government will appeal to local authorities 
to do everything in their power to deal with the 
unsatisfactory conditions which exist at present 
in most urban and rural districts. Government 
will, in future, bear a larger proportion of losses 
on municipal housing schemes, and it is expected 
that this will make it easier for local authorities 
to embark on large-scale housing schemes. 


Union Coal Export 
The tonnage of shipment coal during 

the five months ended January, 1944, increased 
by 48-5 per cent., compared with the preceding 
five months, and while undoubtedly the pro- 
vision of additional truckage is to a large extent 
responsible for this condition of affairs, the 
co-operation of the mines, the Mines Department 
and the Administration, has resulted in the 
establishment of a better understanding of the 
problems involved. The Administration has 
been prompt to pay tribute to the coal-mining 
companies, which so successfully assisted in 
attaining this very satisfactory state of affairs. 

Tt is not generally known that in days of peace 
the quantity of coal produced at the Transvaal 
fields for shipping purposes formed a negligible 
part of the total output, approximately 95 per 
cent. being consumed in the country, but the 
increased shipping tonnage has not yet inter- 
fered with local demand. 

Notwithstanding what has been done to 
increase the shipment coal output, the demands 
of the Allies are such that they far exceed the 
capacity of the export-producing collieries, and 
such problems as additional labour, machinery, 
housing facilities, and transport necessary for 
the further stepping-up of output continue to 
engage the attention of the Minister and the 
management, to whom the Coal Advisory Com- 
mittee has been of great assistance. 


Regenerating Lubricants 

The Fuel Research Institute in Pre- 
toria has prepared a highly active carbon— 
charcoal from wattle wood—which has been 
found to be suitable for use in the oil regenera- 
tion process and for use generally as a decoloris- 
ing agent. The Institute has prepared drawings 
of a portion of the pilot plant for the manufac- 
ture of the carbon and the lay-out of the plant, 
as well as a pamphlet descriptive of the process 
of manufacture. The conditions brought about 
by the war have rendered it urgently necessary 
that something should be done to conserve 
existing stocks of lubricating oil and to reduce 

to @ minimum the import of fresh stocks. 
Some time ago the Fuel Research Institute 
designed an apparatus for the regeneration of 
used lubricating oil. The plant was not unduly 
complicated, and was designed to treat 80 
gallons of oila day. In the process of regenera- 
tion it was necessary to employ a material, 
such as bentonite, which decoloured the oil and 
assisted in the removal of certain harmful 


impurities. No satisfactory indigenous sub- 
stitute had been discovered and the importa- 
tion of such material from overseas was prac- 
tically impossible. 

The discovery of this active carbon by the 
Institute now makes it possible to make use of 
the apparatus without importing material. 
Charcoal can now be produced as a filtration 
medium. Used lubricating oil may be regene- 
rated more than once, and only a small per- 
centage of the oil is lost each time. Government 
Departments are using the apparatus with con- 
siderable success. 


Cape Town’s Foreshore Scheme 


The development of Cape Town’s fore- 
shore is @ matter of national importance, 
especially the development of the land which 
has been reclaimed in the last few years, and is 
destined to contain the new civic centre of the 
city. The Railway Administration’s attitude 
to the problems which are involved is influenced 
largely by the fact that it will contain the new 
suburban station and this will have to deal with 
30,000 passengers per hour in the peak hours. 
The Administration has been guided by two 
main considerations—to secure a dignified 
approach to South Africa, compatible with the 
beauty and dignity of Cape Town; and to 
maintain an efficient transportation system in 
the city. Many suggestions for the lay-out of 
the foreshore were studied, but the Administra- 
tion has been forced to the conclusion that only 
two broad planning policies can be seriously 
considered :—({a) to plan a reasonably com- 
plete scheme to meet the present needs of 
Cape Town, while giving due regard to future 
needs ; (6) to plan and build now on the basis 
of anticipated future needs. The first alterna- 
tive can be financed out of the proceeds of the 
sale or lease of reclaimed land, but this does not 
apply to the second, which involves additional 
capital expenditure of more than 15 million 
pounds. The second alternative would neces- 
sitate a large initial loan and an annual subsidy. 

The Cape Town Town Council, having paid a 
large sum of money towards the reclamation 
of the portion of the foreshore which it obtains, 
and upon which the new civic centre, the rail- 
way station, and other buildings will be 
erected, has also had its own plans prepared 
showing its proposed lay-out of the foreshore, 
and these were duly submitted. 

Now the Government has, at last, decided 
that the essentials of the South African Rail- 
ways plan for “New Cape Town” shall go 
through, and as.a result the Cape Town City 
Council will consider a complete revision of its 
own lay-out. 

There are @ number of very important con- 
siderations which weighed in favour of the rail- 
way scheme, but only one need be quoted here 
—ihe passenger problem. 

More than 67 million journeys per annum are 
undertaken on the Cape Town suburban system, 
and during peak hours more passenger trains 
come into Cape Town Station than Liverpool 
Street Station, London, the ratio being 15 to 9 
(1939 figures). During peak hours 30,000 
passengers per hour, or an average of 5000 every 
ten minutes, pass through Cape Town Station. 
The problem of Cape Town’s great and growing 
suburban traffic can be solved only if the sub- 
urban station is within reasonable walking 
distance of central Cape Town. The siting of 
the station on the foreshore, in terms of the 
City Council’s plan, would involve, in order to 
get to the centre of the city, a walk of approxi- 
mately 4900ft. for railway passengers. This 
means that during inclement weather a bus 
service circulating from the Council’s station 
would be necessary. To deal with 5000 passen- 
gers every ten minutes would mean sixty-eight 
buses, each one circulating the central area six 
times an hour. Fifty buses would deal with 
70 per cent. only of the passengers. In practice 
it would be quite impossible for buses to cope 
with this volume of traffic every ten minutes. 
At the present rate of increase in passenger traffic 
all these figures should double themselves within 
the next forty years or so. The railway plan is 
based on a more scientific distribution of 
passengers fram the station than the Council 
plan, on account of the fact that in the latter, 


would not be used by ordinary suburbay 


rs. 

At the present time a great many people are 
of opinion that when the population of Cape 
Town reaches 1,250,000—in about forty years— 
the suburban service will have to be put under. 
ground, and that this will have to be operated 
at a loss until the population of Cape Town 
reaches 1,500,000. The railway view with regard 
to this underground scheme is that the Railway 
Administration would have to be financed by 
the Central Government to the extent of nearly 
20 million pounds if it has to adopt an under. 
ground system, which in any case must be a 
one-class system, as segregation would be 
possible only if the systems were duplicated. 

It may be mentioned that it is estimated that 
under the Council’s scheme it would have been 
at least thirteen before commercial 
development would be likely to commence in 
the new area. This time is reduced to five or 
six years in the Administration’s scheme ; also 
the Railway proposals allocate more land for 
the commercial development in the Adderley 
Street area than the Council plan. 

Irrigation Poli 
The Union Minister of Lands, speaking 
on the Irrigation Amendment Bill, has recently 
stated he appreciated the necessity for consoli- 
dating the country’s irrigation laws, but there 
was little opportunity during wartime. The 
Bill introduced a new principle—water stored 
up at irrigation schemes was now going to be 
applied to supply farmers in sufficient quantity 
to provide for their fodder needs and build up a 
supply for use in times of drought. The policy 
is to give farmers only enough water for their 
own needs and to supply the largest possible 

number of farmers. 

In the last three droughts the direct damage 
suffered by farmers had amounted to 15 million 
pounds. The indirect damage could not be 
calculated. It was believed that if the Depart- 
ment’s plans were carried out, the various irriga- 
tion schemes would be able to assist at least 
10,000 farmers. The present production of 
major irrigation settlements was so great that 
if the settlements were to be fully occupied and 
developed, the whole agricultural economy of 
the country would be in danger of disruption: 
If Government continued to establish settle- 
ments farmers would not be able to sell their 

. because they would come into com- 
petition with the settlers who were subsidised 
by the State to the extent of 100 per cent. In 
future all dams will be built by the Govern- 
ment, and water will be distributed for irriga- 
tion purposes. 

Industry’s Future 

Mr. W. H. Colere, President of the 
South African Federated Chamber of Indus- 
tries, ing at the annual meeting, said 
that they thought that in order to give indus- 
trialists some in their future the 
Government should declare its policy in relation 
to private enterprise at the earliest possible 
opportunity, so as to create a proper framework 
for industrial development. To industrialists 
with experience of Government controls and 
Government bureaucratic machinery, it was 
perfectly apparent that their entry into business 
could only result in a vast decrease in efficiency 
and waste of national effort. 
Industrialists, said Mr. Colere, must pay 
greater attention to working conditions in 
factories, and must establish a system of 
employer-employee co-operation, which will for 
ever remove charges of exploitation levelled 
against them in the past. 








ProproseD TECHNICAL COLLEGE IN MIDLANDS.— 
A committee of the Derbyshire and Nottingham- 
shire County Councils and the Nottingham City 
Council has formulated a scheme for the transfer- 
ence to those bodies of the technical education 
functions hitherto carried out by Nottingham 
University in buildings belonging to the city council. 
The plan involves the establishment of a new tech- 
nical college, the governing of which will consist of 
ten representatives of the City of Nottingham, 
eight of Nottinghamshire, two of Derbyshire, and 








one side of the station—that facing the sea— 


representatives of University College. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Reconstruction in South Africa 

The Government of South Africa is con- 
sidering the possibility of increased industrialisa- 
tion, states Lhe Foreign Commerce Weekly, the 
official publication of the United States Department 
of Commerce. The Board of Trade and Industries 
is investigating the country’s industrial structure 
in an endeavour to decide which industries can 
reasonably be expected to survive the t-war 
period and what degree of protection they will 
require. It is the Board’s task to look into all 
matters directly or indirectly affecting the economics 
of distribution, as well as the possibility of rationalis- 
ing and regulating such distribution through a 
system of licensing. Great interest is displayed 
throughout the Union in the extension of the build- 
ing industry, especially in anticipation of demobilisa- 
tion of the troops, Prefabricated dwelling units 
are receiving consideration. Architects and builders 
are concentrating on mass production of houses by 
prefabricating sections, such as kitchens, bath 
rooms, and heating systems, though the problem of 
distribution is a major difficulty because of the 
scattered population. Efforts are being made to 
limit the cost of this type of construction to £1000. 
The Government is also considering how best a 
bath-tub industry may be established in the Union, 
and at a Cabinet meeting it was decided to start 
such an undertaking with Government assistance. 
The Director-General of Supplies was instructed 
to investigate the problems connected with the 
erection and ing of a new factory. Wartime 
shortages have also stimulated the production of 
agricultural implements in South Africa. A heavy 
importer of such articles. before the war, South 
Africa itself produced about 2000 tons in 1941 and 
13,000 tons in 1943. The latter figure was said to 
cover about one-half of the country’s needs for a 
great many kinds of agricultural implements, but 
mainly for the simpler and lighter types which 
could be manufactured in large quantities, such as 
ploughs, cultivators, ploughshares, harrow teeth, 
hand hoes, sickles, and horseshoes. 


The Pig Iron Market 

The pig iron market has made a rather 
slow recovery from the holidays, and has barely 
reached the rate of activity that ruled before the 
break. On the whole, conditions throughout the 
country in the pig iron market are dull. The action 
of the authorities some time ago in reducing the 
output of pig iron by 10 per cent. raised some 
qualms amongst consumers at the time, but, as 
events turned out, they need have had no fears, 
and everybody has received the quantities they 
require. The demand since the reduction has 
declined, and it may be that the needs of the con- 
suming industries do not require more than the 
reduced output. The only description of pig iron 
which is in short supply is hematite, and production 
of this quality does not seem to have varied for a 
considerable time. Supplies of suitable ore for its 
manufacture are not abundant, and the Control 
maintains its policy of restricting deliveries to 
consumers engaged upon essential work, and when 
no other kind of pig iron can be used as a substitute. 
In the case of low and medium-phosphorus pig iron 
and refined iron, the situation is comfortable, and 
there are abundant supplies of high-phosphorus 
iron when it is required. The industrial activity 
amongst pig iron consumers varies considerably. 
The heavy engineering and speciality foundries 
are generally busy, and are consuming fair quan- 
tities of pig iron. On the other hand, quiet con- 
ditions rule amongst the textile machinists and the 
heavy electrical foundries, and in a number of cases 
these firms would be glad to see fresh work in view. 
Most of them, however, anticipate a revival in 
activity in the near future. The demand for 
refined and low-phosphorus pig iron is well main- 
tained, and considerable quantities of these qualities 
are used by firms as substitutes for hematite. The 
tendency amongst consumers is to limit their 
purchases and to seek early delivery terms. The 
light castings makers, whose requirements are 
chiefly in high-phosphorus pig iron, have experi- 
enced quiet conditions for a long time, and their 
pig iron purchases are well below the normal. At 
the same time, the quantities of this iron available 
more than meet the needs of consumers. The 
recent Iron and Steel Control Order (No. 35), which 
came into operation on August 15th, affected the 
pig iron trade to only a small degree, the chief 
alteration being an increase in the permitted 
content of silicon in hematite pig iron, from 2-25 
to 3-3 per cent, 


Scotland and the North 


The fall in the demand for iron and steel 
has been noticeable for some time, and during the 





Export quotations are f.o.b. steamer 


past week or two has been accentuated by the 
holiday period. The decline is not particularly 
concentrated, and is spread over the whole industry, 
with the exception of one or two departments. In 
the case of plates, however, it is the more noticeable 
because of the urgent call that the manufacturers 
experience over a considerable period. Now the 
situation has changed and recently there was a 
probability that operations at the plate mills would 
be reduced to bring them more in relation to the 
demand. Orders for plates from the United States, 
however, enabled this course to be avoided, but 
many works are still short of specifications, and do 
not find it easy to. obtain fresh business in any 
volume. It is reported also that most of the 
specifications for plates which come to hand are 
for the lighter sorts. The production of seri- 
finished steel is maintained at a high level, and this 
has enabled the re-rollers to keep in full operation. 
This branch of the industry is meeting with a heavy 
demand for light and medium sections and small 
bars. Full outputs are called for, and so far these 
have been maintained, and there are prospects that 
the works will be able to keep in full operation for 
several months. The demand for heavy sections 
and large steel bars has been poor, and the produc- 
tion of these descriptions is on a lower scale than 
for some time. The sheet industry is in a satis- 
factory position, since, although the flow of new 
business has shown signs of shrinking of late, the 
works are so full of orders that they are assured of 
full-time working for a long period. Consumers 
wishing to place orders find it difficult to obtain 
anything but extended delivery. Conditions in the 
Lancashire market reflect the easier demand for 
iron and steel materials, and the lessened activity 
due to holiday conditions. There is a fair demand 
for steel bars, and whilst some new business for the 
larger size bars is coming to hand, the demand is 
principally for the sizes under 3in. The collieries 
have maintained a fair rate of buying of roofing 
bars, props, and arches, and the railways are also 
taking up considerable tonnages of steel material. 
Large outputs are being obtained by the steelworks 
on the North-West Coast, which include rails, 
billets, hoops, bars, and ingot moulds. 


The North-East Coast and Yorkshire 


Although, compared with conditions a 
year ago, there has been a sharp decline in the 
demand for iron and steel, active operations are 
assured in many departments of the industry for 
some time. In others, however, the lull has con- 
tinued long enough to enable the makers to over- 
take their reserve of orders, and they are now look- 
ing out for fresh work. Business in semi-finished 
steel is at a high level, and the producing works are 
kept busily employed in meeting the uirements 
of the re-rollers. The latter are fully employed in 
meeting the strong demand for light and medium 
sections, small bars, and strip, and the orders they 
have in hand should keep them fully engaged for 
some months. -The greater proportion of the semis 
consumers have received lately are of home pro- 
duction, although it has been necessary at times to 
supplement these by withdrawals from stocks of 
imported American material. It is probable that 
for some time to come the requirements of the 
British re-rolling industry will have to be met 
almost entirely from home sources, and the re-rollers 
are taking up most of the offers of double-sawn 
crops, defective billets, &c., which come their 
way. The most noticeable change which has taken 
place in the iron and steel industry this year has 
been the decline in the position of the plate makers. 
Last year they could scarcely meet the demand, but 
now most of them are in a position to deal with 
much more work than is coming forward. Locomo- 
tive builders, wagon builders, and the heavy engi- 
neers are taking good quantities of plates, but the 
requirements of the shipyards appear to have 
declined to a considerable extent. Most of the 
plate makers are able to supply plates in a reason- 
able time, and }in. plates can be obtained upon 
short notice. The sheet industry is exceptionally 
busy, and although the amount of new business 
coming forward has fallen off to some extent during 
the past week or two, it is still on a considerable 
scale, and this industry can look forward to a long 
period of active employment. Busy conditions 
prevail in the Yorkshire steel-making districts. The 
demand is principally for the commoner kinds of 
steel, and producers of basic steel are fully employed. 
A considerable business also is being transacted in 
acid carbon steel, and the plants producing this 
description are working at a high rate. The 
demand for alloy steel has diminished, and con- 
siderable quantities are passing to the aircraft manu- 
facturers. 
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The Midlands and South Wales 

The Midland iron and steel works are 
busy, chiefly upon Government orders, although 
the general demand has appreciably decreased in 
the past five or six weeks. Nevertheless, there is a 
feeling of optimism amongst traders in iron and 
steel which may have its origin in the cheerful 
war news. It is realised that business may not 
regain the peak of the war years, but an expansion 
in the current demand is expected in the near future, 
and post-war prospects are considered bright. An 
active business is passing in small steel bars and 
light sections. These are passing to the shipyards 
in considerable quantities, whilst the armaments 
firms are also taking up big tonnages. The re- 
rollers are fully employed in this class of material, 
and can look forward to a long period of activity, 
since they are carrying a large reserve of orders. 
Supplies of raw materials in the shape of billets, 
sheet bars, and wire rods, are satisfactory, and a 
large proportion of this class of material which is 
being consumed is of British manufacture, although 
of late there have been occasions when withdrawals 
have been made from the stocks of imported 
material. Plate makers are now in a position to 
execute an order within a reasonable time, and 
delivery dates in this branch of the industry appear 
to be | ing. The class of vessels upon which 
the shipbuilding industry is chiefly employed seems 
to be of the description for which heavy ship plates 
are not greatly needed, and most of the business 
coming forward is for the lighter plates. There has 
been no improvement in the demand for heavy 
joists and sections, and recently the position has 
become somewhat similar in the case of heavy steel 
bars. Fair tonnages continue to pass to the engi- 
neering industry, but a noticeable decline in the 
demand has occurred. All the sheet works seem to 
be fully employed, and are requiring extended 
periods for delivery. There has been some falling 
off in the demand of late, but a good volume of 
business is still being met with. Although easier 
conditions have developed in the South Wales iron 
and steel industry, the works are well employed 
and the tonnage of orders on their books should 
keep them busy for many weeks. The production 
of billets and sheet bars in South Wales has been 
on a heavy scale for a long time, and output in this 
department is fully maintained. Recently the tin- 
plate works have experienced more active business 
conditions. Home consumers have been in the 
market for considerable quantities, and a number 
of works have filled their order books for delivery 
during the current period. Export business; 
however, has been negligible. 


Iron and Steel Scrap 


In some districts of Great Britain business 
in scrap has been quiet during the past week, whilst 
in others a steady trade is reported. Holiday con- 
ditions are, in part, responsible, since in some 
localities the annual holiday breaks have just ended, 
and during these, consumers have suspended 
deliveries. This has been the case on the North- 
East Coast, and even when work was resumed, 
appearances did not indicate that there would be 
any great revival of interest in the scrap market. 
A number of consumers also have filled their 
requirements for a time, and are out of the market. 
As a result of these conditions, stocks are accumu- 
lating in many merchants’ yards. The demand for 
good heavy mild steel scrap cut to furnace or foundry 
sizes has decreased, while supplies seem more 
plentiful. A fair business has passed in bundled 
steel scrap and hydraulically compressed stee 
shearings, but business has been affected by con- 
sumers delaying acceptances. In the case of mild 
steel turnings, considerable quantities continue to 
arise, but its disposal has become more difficult, 
and in a number of cases consumers are restricting 
their purchases. There is only a quiet demand for 
wong wrought iron and steel scrap for basic steel- 
making. Sales have been on a restricted scale. 
Good heavy material is not too abundant, but stocks 
of light material are accumulating. Only a dull 
demand has ruled for compressed basic bundles, 
and producers are finding it difficult to move 
their holdings. A fair volume of business has 
in cast iron scrap. There is a big production of cast 
iron borings, and the demand is active. This 
description of scrap appears to be passing freely to 
the blast-furnaces. Heavy cast iron, in large pieces 
and furnace sizes, as well as light cast iron, has been 
in request, and most of the parcels that have come 
on the market have been quickly taken up. Good 
cast iron machinery scrap in cupola sizes is another 
description which meets with a ready sale, and in 
this department supplies have scarcely been suffi- 
cient to meet consumers’ needs. 
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Notes and 


Memoranda 





Rail and Road 


SHELTERS FROM MIpDLANDS.—Nearly 26,000 
Anderson and Morrison shelters have been brought 
by the L.M.S, from the Midlands to the London area 
since the flying-bomb attacks began. 


THe Baxertoo Ling, L.P.T.B.—The eleven 
days’ maintenance work on the tunnels below the 
Thames of the Bakerloo Line has now been com- 
pleted. The section of the line between Elephant 
and Castle and Piccadilly Circus stations, which 
was closed to enable this work to be carried out, was 
reopened for traffic on the morning of August 25th. 


AmerRIcAN OrL-ELEctRic Locomotives.—The 
New York, Susquehanna, and Western Railroad 
has placed an order with the American Locomotive 
Company for eight oil-electric locomotives. It is 
stated that this railway’s intention is to employ 
these locomotives on its present passenger train 
service, which will then be completely served by 
oil-engined locomotives. 

New British Cotumsira Roap.—It is reported 
that the Government of British Columbia has voted 
6 million dollars for the construction of a highway 


to link the Alaska Road with the coast. Three | £® 


possible routes are being surveyed, and a decision 
will be made later as to where the two roads will 
meet. The connection may possibly be made at or 
near Dawson Creek, and the coast terminus may 
be at Prince George. A road of this nature could 
reduce the distance from Edmonton to the coast 
considerably. 


IMMOBILISATION OF Motor VEHICLES:—In May, 
1943, the requirement that motor vehicles and 
vessels on inland waters should be immobilised 
when left unattended, previously in force through- 
out the country, was limited to the nine coastal 
counties from Norfolk to Cornwall. The Ministry 
of Home Security states that it is no longer con- 
sidered necessary to retain this precaution, and 
rescinding orders have been made. It is therefore 
now no longer necessary to immobilise either motor 
vehicles or vessels in inland waters in any part of 
the country. 

THe SpuRRIER Memori1aL Awarps.—The Insti- 
tute of Transport states that the Henry Spurrier 
Memorial Committee of the Council has awarded 
sixteen grants amounting to £115 to assist road 
transport students to pursue part-time studies. 
The successful candidates were employed by Bir- 
mingham City ‘Transport, Cardiff Corporation 
Transport, Doncaster Corporation Transport, Fisher, 
Renwick, Ltd., Ford Motor Company, Ltd., L.N.E. 
Railway, London Passenger Transport Board, Man- 
chester Corporation Transport, Ministry of War 
Transport, Rotherham Corporation Transport, 
United Counties Omnibus Company, Ltd., West 
Yorkshire Road Car Company, Ltd., and Yorkshire 
Woollen District Transport Company, Ltd. There 
is no award of the scholarship this year, as prevailing 
conditions continue to make such an award imprac- 
ticable. The Committee greatly hopes that next 
year will bring a change, which may make possible 
the application of the scholarship provisions, 
including probably the offer of one to the value of 
£250 and one of £150. 


Air and Water 


THe Late Mr. A. DEANE-BUTCHER.—We note 
with regret the death of Mr. Arthur Deane-Butcher, 
which occurred on August 21st at Tunbridge Wells. 
He was a former Director-General of Irrigation, 
Sudan and the Southern Nile. 


New SwepisHh Hypro-Etecrric Station. The 
Midskogsforsen power station on the Indal River, 
Sweden, was put into operation early in July. It is 
stated to be the seventh large power station on the 
Indal River, with a capacity of 90,000 kW. 


Ar Transport iv 8. Ruopss1a.—The Indus- 
trial Development Advisory Committee of Southern 
Rhodesia has outlined a plan for giving ready access 
by air to larger markets through opening aero- 
dromes and landing fields in outlying parts of the 
eastern districts. 

Russian Canat ConstTRUcTION.—Reports made 
by Foreign Commerce Weekly indicate that numer- 
ous irrigation canals are being built throughout the 
Soviet Union. Eleven canals, it is stated, are in 
progress in Armenia, three of which are practically 
completed. One of them is the Stalin Canal, which 
will irrigate 79,000 hectares of winter pasture and 
600 hectares of newly sown land. In the Alma-Ata 
Oblast of Kazakhstan, several canals are under 
construction. These will irrigate a total of 5200 


hectares of land, including 1200 hectares of virgin 


20 kilom. each in length. The Kugart Canal in 
Dzhalal-Abad Oblast of Kazakhstan was reported 
late in April to be nearing completion. This will 
irrigate 4000 hectares of land. It is estimated that 
the Kutuluk irrigation system in Kuibyshev Oblast 
will irrigate 6900 hectares of land in 1944, in addi- 
tion to 4500 hectares of small plots of collective 
farms. 


DrepGinc aT Port ArtHur.—A contract has 
recently been placed for dredging out the slips 
beside the new ore dock at Port Arthur, Ontario. 
It involves dredging a channel on both sides of the 
dock to a length of 1500ft., and approximately 
125ft. to 150ft. wide. When the work is completed, 
shipment of ore from the Steep Rock mines at 
Atikokan to the steel mills can begin. 


An Ice-Breakine TRAIN FeRRyY.—A contract 
has been placed for the construction of an ice- 
breaking train ferry to be operated by Canadian 
National Railways for the Canadian Government. 
The ferry, which is to be used between Port Borden, 
Prince Edward Island, and Cape Tormentine, New 
Brunswick, will carry railway passenger and goods 
vehicles, motor-cars, and buses, as well as passen- 
rs. It is stated that it will be the most powerful 
craft of its kind, with eight oil engines designed to 
develop more than 12,000 B.H.P. 


Miscellanea 


CanapIan Guass Inpustry.—According to a 
report by the Dominion Bureau of Statistics, pro- 
duction in the Canadian glass industry during 1942 
amounted in value to 24,700,002 dollars, an increase 
of 17 per cent. over the amount reported for 1941. 
Eighty-four factories, it is stated, were employed 
in the production of glass and glass products. 


Woop-Burnine Gas GENERATORS IN U.S.S.R.— 
Reports from Russia say that a saving of more than 
260,000 tons of ‘‘ mazut”’ was effected last year 
through the conversion of machinery to the use of 
fuels other than petrol. Simple wood-burning gas 
generators are said to be serving a number of 
munition factories and machine plants with such 
success that a campaign is now in progress to 
popularise the use of the generator. Several plants 
have constructed coal-grinding installations to 
provide coal dust for fuel, and certain metal- 
lurgical works have found that use of a coal-mazut 
mixture in open-hearth furnaces has reduced petrol 
consumption by 25 per cent. 


Hypro-Carson Oms Duties Commitrer.—A 
committee was recently appointed by the Chan- 
cellor of the Exchequer and the Minister of Fuel and 
Power to consider and report upon (a) the effect 
of the hydro-carbon oil duties on the supply of raw 
materials to, and the development of, the chemical 
industry in this country so far as the use of hydro- 
carbons and their derivatives is concerned; and 
(6) the extent to which any change in these duties 
would affect industries engaged in the production 
of similar products from coal. The Committee’s 
address is Ministry of Fuel and Power, 2, Little 
Smith Street, London, S.W.1, and any communica- 
tions for it should be sent to the joint secretaries, 
Hydro-Carbon Oils Duties Committee. 


SwEDEN’s ORE Discoveries.—The report of 
the Swedish Geological Survey for 1943 mentions 
the discovery, at Ravlidmyr, of zinc ore containing 
certain quantities of silver. Test mining has been 
carried on at Granlundfaltet, in the province of 
Vasterbotten, and 3000 tons of copper ore con- 
taining silver have been extracted. Further explora- 
tion is to be carried on in search of richer deposits of 
molybdenum ore than have been found over a wide 
area at Aijajarvi, in northern Sweden. A deposit 
of manganese ore discovered in 1943 in Ultevis- 
tuoddar is reported to be of insignificant size, but 
prospecting is being continued. Waste deposited 
into Lien Lake by the Kallfalls mine at Riddar- 
hyttan is to be salvaged by a plant erected to con- 
centrate the molybdenum content. 


SratTisticaL Quatiry ConTROL.— We have 
received from the Director of Publications, H.M. 
Stationery Office, 421, Oxford Street, W.1, a copy 
of ‘‘ Filmstrips,”” Nos. 40 and 42, which have been 
prepared for the convenience of those who have to 
give to people with a very elementary knowledge 
of workshop mathematics the simplest explanation 
of the statistical quality control chart based on 
dimensions. They do not deal with charts based 
on number defective. The Filmstrips are made in 
accordance with B.S. 777, with frames 36 mm. by 
24mm. The strips are for use in suitable projectors, 
but for use in standard lanterns they may be cut 





soil. One canal will be 60 kilom. long and two others 


into lengths of two “ frames,” fixing two such 





lengths between standard cover glasses, 3}in, 
square. The price of the strips, with lecture notes 
is 10s. 


Royat Osservatory Ciocks.—The pendulum 
clocks at the Royal Observatory, Greenwich, are 
being replaced by quartz crystal chronometers 
accurate to a ten-thousandth of a second a day. 
It is stated that the new method has been of great 
value in the work done at Greenwich and in the 
checking of Service instruments. 


Personal and Business 


Mr. W. H. Powe tt has been elected chairman of 
the Vacuum Brake Company, Ltd. 

Dr. D. M. Roxprnson has been appointed to the 
Chair of Electrical Engineering at the University of 
Birmingham. 

Mr. C. H. Fison is joining the Nuffield Organisa. 
tion on October Ist as general sales manager of 
Wolseley Motors, Ltd. 

Sr James Lirueow has resigned from the board 
of Richard Thomas and Co. Mr. L. J. Davies hag 
been appointed a director. 

Caprain G. R. Parry, general superintendent in 
Montreal of Canadian Pacific Steamships, Ltd., is 
retiring. He will be succeeded by Captain W. L, 
Heeley. 

Mr. R. J. Morris and Mr. G. A. Cheetham have 
been elected directors of the Edison Swan Electric 
Company, Ltd. Mr. Cheetham has also joined the 
board of Edison Swan Cables, Ltd. 

Tue Prrrer GAUGE AND PREcISION Toot Com. 
pany, Ltd., hasappointed Mr. H. Taylor, A.M.I.P.E., 
as its technical representative to cover Lancashire, 
Cheshire, and part of the West Riding. 








Forthcoming Engagements 





Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the 'y information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Incorporated Municipal Electrical Association 


Thursday, Sept. 14th.—Conference Room, Town Hall, 
Manchester. Ordinary general meeting. 11 a.m. 


Institution of Automobile Engineers 
Tuesday, Sept. ee 7 Society of Arts, John Adam 
Street, fone ee W.C.2. ‘Some Notes on Synthetic 
Rubber Oil Applications,” T. C. Scott. 6.15 p.m. 


Institution of Electrical Engineers 


Monday, Sept. 4th.—Sourn Miptanp CENTRE: James 
Watt Memorial Institute, Great Charles Street, 
Birmingham, ‘The Past and Future of Elec- 
tronics,’ Dr. W. Wilson. 6 p.m. 


Institution of Heating and Ventilating Engineers 

Wednesday, Sept. 6th.—Institution of Mechanical Engi- 
neers, Storey’s Gate, 8.W.1. ‘Unit Heaters,” 
G. L. Mea 6 p.m. 

Wednesday, Sept. 20th.—Institution of Mechanical Engi 
neers, Storey’s Gate, S.W.1. ‘‘Trends in the 
Development of Heating Installations for Domestic 
Purposes,”’ Sir Alfred Egerton. 6 p.m. 


Institution of Naval Architects 

Friday, Sept. 22nd.—Inst. of Engineers and Shipbuilders 
in Scotland, 39, Elmbank Crescent, tlegow. 
Autumn meeting. 2.30 p.m. 


Junior Institution of Engineers 


Friday, Sept. 8th.—39, Victoria Street, 8.W.1. ‘‘ Engi- 
neering in America,” by a member of the American 
Armed Forces. 6.30 p.m. 
Friday, Sept. 15th._—39, Victoria Street, 8.W.1. ‘‘ Engi- 
neering in Australia,’’ by a ber of the Australian 
Armed Forces. 6,30 p.m, 


London Association of Engineers 

Saturday, Sept. 2nd—Gaumont British Theatre, Film 
House, Wardour Street, W.1. ‘“ The Economic 
Need for Real Time Study in Industry,” A. F. 
Law. 2.30 p.m. 


Royal Aeronautical Society 

Wednesday, Sept. 6th.—4, Hamilton Place, W.1. “Dyna 
mical Problems in the Design of Large Aircraft,” 
W. 8. Hemp. 7.30 p.m. 

Wednesday, Oct. 4th.—4, Hamilton Place, W.1. ‘‘ Some 
Physiological Aspects of Flying,” Squadron Leader 
Stewart. 7.30 p.m. 


Women’s Engineering Society 











Tuesday, Sept.. 5th.—Engineers’ Club, Albert Square, 
Manchester. ‘‘The Moving Coil Voltage Regulator,” 
E. T. Morris. 6.30 p.m. 
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Wages and Working Hours 


STATISTICS were published at the end of last 
week summarising the results of an inquiry 
made by the Ministry of Labour and National 
Service to obtain particulars of the average 
weekly earnings and working hours of wage- 
earners employed in manufacturing industries 
generally, and in a number of the principal 
non-manufacturing industries, in the United 
Kingdom. They showed that, in manufacturing 
industries, the average earnings of men for the 
last pay week of January, 1944, were 123s. 8d., 
a percentage increase of 79 since October, 1938. 
Youths and boys earned an average of 46s. 10d., 
a percentage increase of 80 ; women, 63s. 9d., an 
increase of 96 per cent.; and girls, 34s. 3d., an 
increase of 95 per cent. The average earnings of 
all workers were shown as 95s. 7d., an increase 
of 79 per cent. In the metal, engineering, and 
shipbuilding industries the average earnings in 
the week under review were for men, 141s. 10d., 
an increase of 89 per cent. over October, 1938 ; 
for youths and boys, 50s. 8d., an increase of 
94 per cent.; for women, 71s. 8d., an increase of 
115 per cent.; and for girls, 39s. 2d., an increase 
of 97 per cent. These averages cover all classes 
of manual wage-earners—skilled and unskilled 
workers—and represent the actual weekly 
earnings, including payments for overtime, night 
work, piecework, &c. In the majority of indus- 
tries the average hours worked by men in the 
last pay week of January ranged between 47 and 
54, those worked by youths and boys ranged 
between 45 and 49, and those worked by women 
and girls were mainly between 43 and 46. Com- 
pared with the last week of October, 1938, these 
averages showed increases of over 4} hours in 
the case of men, nearly 1 hour for youths and 
boys, nearly 1? hours for women, and no appre- 
ciable change for girls. 


British Reverse Lend-Lease 


A SURVEY issued on Sunday, September 3rd 
by the Ministry of Production gave some details 
of the assistance rendered to the United States 
Forces by the British Government under 
reverse lend-lease. for the invasion of the Con- 
tinent. Jt revealed that landing-craft bases 
were equipped with berthing for craft, accom- 
modation for personnel, storage space for repairs, 
spares, supplies and maintenance facilities, 
special repair bases, traming areas, and stores 
distribution centres. At least 2250 aircraft 
have been provided by Britain for the American 
Air Forces, both in this country and overseas, 
while the cost of operational airfields, repair 
dep6ts, equipment, storage and ordnance 
depé6ts provided is estimated at £110,000,000. 
All aviation and motor transport, petrol and oil 
used by the American Air Forces in this country 
have been drawn from Royal Air Force stocks. 
By the end of May the American Air Forces 
occupied more than 100 airfields, and British 
aid for the Air Forces alone equalled, by the 
end of March last, 617,910 shipping tons. As 
well as aircraft and accommodation, this 
included 193,000 jettisonable petrol tanks, 
27,000,000 rounds of small arms ammunition, 
61,000 incendiary and large high-explosive 
bombs, 30,000 aircraft tyres, and vast quantities 
of meteorological, instructional, and other 
special equipment. American personnel have 
taken 18,000 courses of technical training, vary- 
ing in length from a few days to several weeks, 
in Royal Air Force schools, and British labour 
to the strength of approximately 40,000 is 
working full time for the American Air Forces. 
The survey also stated that the bulk of the vast 
telecommunications system essential to carrying 
the war towards Germany was undertaken by 
the General Post Office. Apart from sharing all 
facilities provided for the British armed services 
and for SHAEF, the American Forces have at 
their disposal an extensive defence teleprinter 
network comprising many switching centres, 
interconnecting private wires, and teleprinter 
extensions covering Great Britain. Several 
hundred thousand American Forces were carried 


to this country in British ships in the first 
quarter of this year alone, when deadweight 
tonnage of 847,500, including tankers, was made 
available. Meanwhile, the Royal Navy and 
the United States Navy operate as one, the 
Admiralty having provided American warships 
and establishments with 150,000 charts, in 
addition to the regular supply of charts to 
Washington. Royal Naval dockyards, particu- 
larly in the Mediterranean, have carried out 
substantial repairs to American warships. 


The Future of the Shadow Factories 


IN a speech at Wolverhampton, on Tuesday 
of this week, Mr. R. C. Rootes dealt with the 
origin, war achievements, and peace poten- 
tialities of the Government’s shadow factory 
scheme. The British motor industry, he said, 
could play a vital part in the post-war rehabili- 
tation of the country ; it had a great potential 
in employing labour and supplying the markets 
oversea. Great opportunities—and difficulties 
—confronted it. Possibly the shadow factories 
might play a part in its future: they offered 
modern facilities of which the motor industry 
could take full advantage, and he hoped that 
the Government would take a broadminded 
and far-sighted view to encourage industry to 
re-equip itself in the most efficient possible 
manner. On the other hand, the shadow 
factories might still be required for their original 
purpose. Without being pessimistic, he felt 
that the only safe course for this country was to 
keep itself in a state of preparedness so far as 
munition production was concerned. The days 
of leisurely wars were over, and the experience 
we had had of “ blitzkrieg ’’ this time would be 
as nothing compared with the next. He advo- 
cated keeping certain of the shadow factories in 
being along the lines originally conceived, 
jigged and tooled ready to produce at a 
moment’s notice the latest armament material, 
so that never again would Britain be taken by 
surprise. It would be a small price to pay as an 
insurance policy. 


Redundant Labour and Dilution 


A CONFERENCE took place in London on 
Wednesday, August 30th, between representa- 
tives of the Engineering and Allied Employers’ 
National Federation and the Amalgamated 
Engineering Union on the general subject of 
redundancy in relation to dilution. It is under- 
stood that union leaders have expressed some 
concern recently about the retention of dilutees 
and the suspension and temporary employment 
of skilled workers. A joint statement issued 
after the conference by the Federation and the 
A.E.U. said that the parties expressed a mutual 
desire to ensure that all available labour should 
be fully utilised for the war effort, and that the 
intention and purpose of the Temporary 
Relaxation Agreements providing for the intro- 
duction of temporary labour should be fully 
implemented. Where there is a necessity to 
reduce the personnel in works which have been 
registered under the Relaxation Agreements, 
the Employers’ Federation has accepted the 
principle that the names of dilutees should 
first be submitted to the National Service Officer 
for removal. The Federation proposes to advise 
its members along these lines. 


German “ Pick-a-Back” Planes 


A REPORT issued by the Air Ministry and 
Ministry of Home Security last week-end stated 
that on Friday night, September Ist, two enemy 
aircraft, believed to have been the lower com- 
ponents of composite aircraft, were launched 
against this country. They caused little damage 
and no casualties. It is suggested that this 
composite aircraft consists of a ‘‘ Messerschmitt 
109” with a “‘ Junkers 88” as. its lower com- 
ponent. The ‘‘ Ju. 88 ” is loaded with explosive 
—possibly between 4000 Ib. and 8000 lb.—its 
armament having been removed. It-may be 





recalled that an aircraft of this description was 


reported over the Normandy beachhead some 
weeks ago and was shot down into the sea by a 
night fighter. The two aircraft take off together 
and, having reached what is deemed to be a 
suitable point for launching, the. “ Messer- 
schmitt ” pilot releases the loaded “‘ Junkers,” 
which continues its flight under its own power. 
Some reports indicate that it may be fitted with 
an automatic pilot and set for a given angle of 
dive. The degree of aceuracy of this weapon is 
considered to be low unless the controlling pilot 
is able to get within visible range of the target. 
Moreover, the speed of the composite aircraft. 
makes it particularly vulnerable to attack by 
fighters and anti-aircraft guns. It is worth 
recalling that in THE ENGINEER of March 4th, 
1938, we gave an illustrated description of the 
Short-Mayo composite aircraft. The lower com- 
ponent was similar in construction to an 
‘**Empire”’ flying-boat and had four Bristol 
“* Pegasus Xc ” engines, each with a maximum 
output of 875-915 H.P. The upper component 
was a four-engined twin-float seaplane, each 
engine having a maximum output of 340 H.P. 
To carry this seaplane a pylon structure of steel 
tubes was fitted to the top of the hull of the 
lower component. Across the top of the pylons 
was a cross beam in the form of a eradle, in 
which the seaplane fuselage rested. The two 
machines were locked together by a hook in 
the cross beam, which engaged with a latch in 
the release mechanism. During combined 
flight flying control of the Short-Mayo was— 
unlike the German pick-a-back—solely in the 
hands of the pilot of the lower component. The 
controls of the upper machine were locked and 
were released as separation took place. 


Britain’s Post-War Trade Prospects 


In an address, on Tuesday, September 5th, 
to the Merseyside Centre of the Institute of 
Industrial Administration, at Liverpool, Sir 
Francis Joseph, President of the Institute, 
spoke on the prospects of Britain’s trade after 
the war. He said that the magnitude of our 
production effort during the war had astonished 
both friend and foe, and we could boast that 
the output of Britain per person employed had 
been greater than that of any other nation. 
Business interests in Great Britain and in 
America were anxious to have a greater share 
of world trade than they had had in the past, 
and the vital need for Great Britain to export. 
goods was obvious. Manufacturing capacity 
had been expanded during the war and it was 
evident that if we were to realise the ideal of 
full employment our production capacity must: 
be fully utilised. The same would apply to 
America. Government policy, continued Sir 
Francis, could play a great part in that direc- 
tion. There were many people who clamoured 
for all controls to be removed with the defeat of 
Germany, but he was convinced that both in 
this country and in: America controls must be 
continued for a time. If they were removed, 
there would be an unbalanced production, which 
would add to our difficulties. He felt that the 
way controls had been exercised during the war 
made us suspicious about them in the future. 
A great increase had taken place in the number 
of people employed. by Government Depart- 
ments, and the demobilisation of many of those 
Departments was perhaps of greater economic 
importance than the demobilisation of the 
Armed Forces, Government direction of 
industry was wasteful, but it was a job which 
had to be tackled. Sir Francis emphasised that. 
there was no place in Britain’s post-war 
industry for faint hearts. Once again we would 
have to be merchant adventurers. Risks would 
be our daily portion, but with the help of-the 
youth of this country, which had played so 
magnificent a part in the war, British enterprise 
would prove that it could render great service 
to the world. Looking ahead, he felt sure that 
our future trade prospects were rich in promise, 
and he was confident that once again Britain 





would win through, 
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Condensing 


Locomotives 


By Dr. G. V. LOMONOSSOFF and Captain G. LOMONOSSOFF, R.E.M.E. 
No. VIII—(Continued from page 158, September Iaet) 


III. SpectaL EQuieMENT (continued) 


(27) Air Coolers.—Regarding water con- 
densers used on some locomotives, these 
present no deviations from stationary prac- 
tice and all information about them can be 
readily found in the corresponding text- 
books.*? On the other hand, air condensers 
appear to be a locomotive peculiarity. More- 
over, locomotives with water condensers have 
air coolers for recooling water, the construc- 
tion of which is similar and in some cases 
even identical with that of the air condensers. 
Thus on any condensing locomotive there is 
a cooling apparatus in which atmospheric 
air acts as a cooling substance. The same 
apparatus is in use on diesel locomotives. 

All this apparatus entails different 
systems of water or air pipes. It is empha- 
sised in Section 4 that air is a very poor 
cooling substance. As has been shown by 
Thoma® and Brown,” there is only one 
possibility of increasing the absorption of 
heat by air, namely, by directing it between 
tubes in the form of a very turbulent flow 
with the highest possible velocities. 

The same results were obtained during the 
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tests with Soviet locomotives in 1924 and 
1925. For in. brass pipes with air inside 
the real coefficient of heat transfer \ was 
11 B.Th.U. per 1 deg. Fah. or 11 C.H.U. per 
1 deg. Cent. per square foot per hour 
(54 kg. cal. per square metre per hour). For 
#in. pipes therefore, it was expected, other 
conditions being equal, that, according to the 
theory of similarity (equation 13), 


5 m-1 5 0-4 
ixu=(5) b« u=(;) xX 11=0-873 x 11=9-6 
But with water inside the tubes the figure 
A=23-5 B.Th.U. per square foot per hour 
per 1 deg. Fah. was obtained. 

Consequently at present only water pipe 
coolers and steam pipe air condensers are in 
use on locomotives. For the generalised 
heat transfer coefficient A (Section 5) enter- 
ing in the basic equation, 

Q=AS(T,—6,) . - - (15) 
they give values of up to 12 in British units. 
- But even with such values of A the design 
of an air condenser for modern locomotives, 
especially if they are destined for hot coun- 
tries, is not an easy task. First, as was pointed 
out in the last section, the decisive drop 
T,— 6.(Fig.44) decreases rapidly when vacuum 
and atmospheric temperature rise ; secondly, 
modern powerful locomotives reject hourly 
an enormous amount of heat Q, which must 
be absorbed by the air. Therefore for the 
Soviet railways and the Henschel Locomotive 
Works who had worked together, a ten years’ 
experience on diesel locomotives provided 
excellent data for the examination of all 


the peculiarities of air coolers on a compara- 
tively moderate scale. Thanks to this 
circumstance, neither in the Argentine nor in 
Russia has there been any trouble with air 
condensers themselves. 

The problem of fitting a cooler of even 
6000 square feet on a diesel locomotive where 
space and weight is so valuable is not an 
easy one. It was necessary not only to secure 
the value of A assumed, but to obtain maxi- 
mum compactness and reliability. 

As was noted above, the Soviet Railways 
began with a cooler with horizontal air 
pipes. Then horizontal water pipes were 
tested. They practically doubled the heat 
transfer, were convenient for cleaning, but 
after 20,000 miles of service, partly on lines 
with very bad track, their joints with vertical 
plates began to crack. This phenomenon 
was foreseen from the beginning, and it was 
for this reason that in the first design the 
pipes carried air and not water. 

In any case, as early as 1925 it was clear 
that water pipes could be used in locomotives 
only vertically. Such an arrangement was 
first tested on the second Russian diesel 
locomotive. In order to increase heat transfer 
Sauerbier’s brass pipes with copper ribs 
(Fig. 45) were used. From considerations of 
strength and heat transfer they gave very 
satisfactory results, but their cleaning from 
dust, especially in wet air, was too costly. 

Simultaneously (1926) tests with coolers 
of the automobile type (Fig. 46) were begun. 
For the same weight this type of cooler gave 
24 per cent. greater cooling surface than the 
cooler with horizontal water pipes of the 
circular shape, A in British units of about 
9-5, and a very low hydraulic resistance. 
But its cleaning was very difficult. 

Finally, both the Soviet Railways and 
Henschel Locomotive Works decided on 
copper elliptical pipes. Their cross section 
is shown in Fig. 47. These pipes are usually 
combined into sets of 119 pipes per set. Some 
figures regarding all the above-mentioned 
Russian coolers and condensers are given in 
Table V.:— 


Hence 
_ V2 58-5° 3411 | : 
299x322 66-47. of air, 
or 
51 x12 
850 


whereas fans usually provide 5in. to 12in. of 





=0-72in. of water, 








Fic. 45—SAVUERBIER PIPE 


water. But the most intensive work of 

coolers and condensers is required on long 

up gradients when the speed V is about 
10 m.p.h., which corresponds to only 

0-72 

42 

Besides this, air condensers are so large 

that they cannot be placed in the front of a 


=0-045in. of water. 
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Fic. 46—AUTOMOBILE TYPE COOLER 


locomotive and need a special tender. Pipes 
composing the cooler are situated in five to 
seven rows along both sides of this tender. 
The conditions of heat transfer in a similar 
bank of circular pipes were investigated by 
Reiher@ Griffiths and Awbery,’® and 
recently by Professor Lander. As to 


























TABLE V 
Diesel Steam 

Type of locomotive... ... 0... eee vee 

2-10-2. 4-10-2, 0-10-0, 2-10-0. 
Substance inside pipes... Air Water Water Water Steam Steam 
Form of pi si Se is as rea O fin. O jin Fig. 45 Fig. 46 Fig. 47 Fig. 47 
Paaktiom GE pigeon is 55) 125665 5007 eee ay, ey Hor. Hor. ert. ert. Vert. Vert. 
Cooling ace S, square feet ... ... ... 4,650 1,750 2,160 4,900 24,300 29,800 
Cross section of air passages, square feet... 15-5 10-4 20-9 38-9 117 143 
Ratio 2/8 bo hae meee tte kde evs. Ree rn 0- 0058 0097 0-008 0-0048 0-0048 
Menahem) 5311 RA! sce ks 11-0 23-6 17-3 13-3 12-5 ? 
A obtained ... wen liith veebd ape ‘ 6-1 11-5 9-4 5-5 6-5 ? 








All Ljungstr6m locomotives have con- 
densers of ribbed flat copper tubes (6in. by 
dsin.). The ribs make dust removal almost 
impossible. Flattened tubes, but without 
ribs, are used also on the Union Pacific loco- 
motive. When the first diesel locomotives 
were designed it was a general opinion that 
coolers should be located at the front end 
‘ 2 
in order to utilise the natural head Ms 
where V is the train speed. For express 
engines this would be reasonable, but for 
goods engines this head has no practical 
importance. As a matter of fact, a speed of 
40 m.p.h. is eqyal to 
40 x 5280 





3600 =58-5ft. per second. 


elliptic pipes, they were investigated by 
Winging,’ but his results are not sufficient 
for precise calculations. 

It is clear from Table V that from the point 
of view of heat transfer vertical elliptical 
pipes give less favourable results than hori- 
zontal circular ones, but the former are 
stronger and more compact. It is interesting 
to note that, according to Nusselt’s theory, 
elliptical pipes of Fig. 47 are equivalent to 
fin. diameter round pipes, which gave the 
optimum heat transfer (A=11-5). 

The elementary theory of locomotive 
coolers and condensers, including the relations 
between coefficients. A and A, is given in 
Sections 4-6. This theory is based on two 





assumptions: First, that temperatures of air 
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and water follow the linear law; and 
secondly, that there is no difference between 
the temperature of condensation and the 
fnal temperature of the condensate.1% 
Together these assumptions can give an error 
of up to 6 per cent., but our knowledge 
regarding A, and especially concerning the dis- 
tribution of temperatures inside the cooling 
apparatus, cannot claim even this accuracy. 
As in other branches of engineering, theory 
cannot replace experiments, but can direct 
them and explain the nature of physical and 
chemical phenomena. 

(28) Application of the Evaporative Prin- 
ciple—In stationary practice evaporative 
coolers in the form of cooling towers and 


wind gales 








004’ Thickness 
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spray ponds are in common use. Evapora 
tive condensers are very much less frequently 
applied on locomotives.1° When in 1910 the 
diesel locomotive for Tashkent Railway was 
designed, a purely evaporative cooler was 
built and tested. It gave very satisfactory 
results.% In 1924 the use of wet air was 
tried on the first Soviet diesel locomotive, 
but met a certain opposition, finally con- 
firmed by the Government. The official 
ruling was that a diesel locomotive should 
lose no water. 

As to condensing locomotives, the various 
systems of their condensers and coolers are 
tabulated in Table VI. Ramsay applied 








Taste VI 
Locomotive. Type of Type of 
condenser. cooler. 
Reid-Ramsay Unknown Unknown 
Ramsay ... ...| Ramsay evapora- —_ 
tive (Fig. 3) 
Zélly Water surface | Krupp evapora- 
tive, Figs. 23-24 
Zilly-Krupp _...|_ Water surface Ibid. 
Ljungstrém 1 __...| Ljungstrém (Fig. _ 
26) 

Ljungstrém 2 Ibid. — 
Ljungstrém 3 Ibid. _ 
Ljungstrém 4... Ibid. — 
Reid-MacLeod ...| Wet air (Fig. 28) — 
Maffei ... ... ...| Water surface Evaporative 
Henschel for Argen- 

CHD: hid i500. 3 vere Dry air — 
Henschel for Russia| Ibid. a 
Soviet 2-10-0 SOK Ibid. aes 











his rotating evaporative condenser to his 
locomotive; Zélly, Krupp, and Maffei 
common stationary practice and put special 
types of cooling towers on tenders. On the 
other hand, Reid-MacLeod, Ljungstrém, and 
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Henschel tried to create in different ways a 
special locomotive air condenser. The Soviet 
Railways, in their subsequent designs, 
followed Henschel’s lay-outs. In accordance 
with their old ideas, they used “dry air,” 
giving theoretically no loss of water. 

In practice, however, during the famous 


number of first-stage or 


200 to 225 miles. This was due to the 
abnormal consumption of steam by auxiliaries 
at temperatures which varied between —4deg. 
and —58 deg. Fah. But using wet air it is 
possible to construct condensers which need 
no more frequent rewatering in summer and 


authors’ experiments with diesel locomotives, 
the artificial humidification of air becomes 
essential only when atmospheric temperature 
exceeds +65 deg. Fah. 

The use of wet air in locomotives was 
introduced by Reid and MacLeod in 1923. 
Its elementary theory, based on Mollier’s 
assumption that at low pressures steam 
follows the characteristic equation p v=R T 
for perfect gases, shows that by means of air 





























FiG. 49—-SPRAY NOZZLE ARRANGEMENT 


humidification it is possible to decrease con- 
siderably both the cooling surface and fan 
capacity. 

The arrangement applied in the Reid- 
MacLeod locomotive is clear from Fig. 28. 
On Russian diesel locomotives Korging 
spray nozzles (Fig. 48) were tried. Their 
spindles have special spiral vanes b, causing 
rotation of the water, which is atomised by 
its own centrifugal force. In order to secure 
a suitable speed for the water it was situated 
in tank f (Fig. 49) under a pressure of up to 
75 lb. per square inch. This was arranged 
by means of compressed air taken by pipe a 
from the same tank which supplied the 
whistle and sanding gear. Position 1 of 
valve d corresponds to pulverisation of the 
water, position 2 to supply of tank f from 


which use dry air in winter. According to the | used 





In the first two Russian diesel locomotives 
nozzle C was directed forwards, as is shown 
in Fig. 49. This secured excellent mixing of 
water with air, but about half of the former 
missed the cooler X. Therefore in subsequent 
designs the construction shown in Fig. 50 was 


In Ljungstrém locomotives the evapora- 
tive principle is used without loss of water 
(Fig. 26). The condensing steam meets 
a spray of condensate and not of fresh water. 
As a result the weight of water in the hotwell 
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R rises to 10 tons, when its temperature 
9 becomes very low and the whole construction 
of the tender is rather bulky. No results 
: @ |were published regarding the heat transfer 


realised by this arrangement. 
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tank w, and 0 to idling. 


(To be continued) 
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21. Two-Stace Hovustne ScHEME : 
First Seven YEARS 


Fig. 11 shows graphically the number of new dwellings 
provided during the first half of the two-stage housing 
programme, and if com: with Fig. 1 it will be seen 
that the dwelling deficiency is overtaken in ae posse, 
instead of 3} years under the Government me. 
Dwellings at this stage are all ground-floor t 
ones, with or without temporary accommodation on the 
first floor. 

As before, line CDE is the available building effort 
measured in houses and line ABEH shows the number 
of dwellings required each year. Line CFB shows the 
rmanent ground-floor dwell- 
ings which can be provided by the available building 
ort. As the building effort of i in an 





trip to Vladivostok (Section 22), locomotive 
SO, “No. 17,653,” had to rewater every 





dwelling line CFB is twice as steep as the house line CDE. 


filling 
‘umbrella ” is about half that of building a house, the 








Two-Stage Housing 


By E. J. BUCKTON, Wh.Ex., B.Sc., M. Inst. C.E., M.I. Mech. E. 


page 163, September Ist) 


For the first two years the two-stage housing scheme 


provides dwellings as fast as the Government scheme, 
and in the third year much faster. 
as it means under the two- 


This is important, 
stage scheme there are more 
dwellings available from the end of the second year 
to the eighth year, as will be seen from the table of 
number of dwellings, after which the number is less than 
under the Government scheme, but by that time the 
rush is over. 

Having overtaken the ae eseery A in —— et dwell- 
i in 2 , house-building effort for the time 
Soest available for other purposes, and can be used 
for covering the normal demand for more houses, to 
complete the first-stage dwellings by building the upper 
floors, to replace temporary upper floors, to build new 


houses to those allocated to blitzed families, and 


to replace slums. Fig. 11 shows the available buildin, 
effort being used for all these. Line BEH is the norm 
demand for houses, line BK gives a triangle BJK of 
second-stage building 


, and line GM shows effort avail- 
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able for new houses to replace those o¢eupied by blitzed 
families and for slum clearance. 

Government housing schemé can be gore up 

put of 


in the éarly post-war years to equal the yearly ou 
dwellings of the two-stage scheme by providing more 


ings are provided in 2f oe eo oom B), half of the 
di i boing for newly-weds BE and the other half 
for families EG. 


The ratio of newly-weds to families can be easily 
varied 43 no temporary housing sités are required, and 





tem: housing, and in comparing the two sch 
graphically, it will now be éssumed this policy will be 
adopted, but the cost of the extra temporary bungalows 
will be heavy, as is shown later under ‘ Costs.” 
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FIG. 11—-TWO-STAGE HOUSING SCHEME PROGRAMME 


The Government scheme provides permanent whole 
houses and temporary bungalows, the former suitable 
for families and the latter for newly-weds or very small 










the temporary is all bedrooms—the 
easiest and simplest to provide—and is factory-made. 

The ultimate result on the completion of the twelve- 
year programme is exactly the same as the original 
Government scheme, ¢.¢., 
4,000,000 new houses, but 
the original Government 
scheme costs more and, 
unless stepped up at much 
Grester cost, it is over 
00,000 dwellings short of the 
two-stage scheme at the end 
of 2 years. 


24. ACCELERATION IN 
‘PROVISION OF 
DWwELiinecs 


Line ADGC, Fig. 14, shows 
the number of permanent 
dwellings built under the 
twelve-year Government 
scheme and line AJHEC 
shows the number of both 
permanent and temporary 
dwellings. 

Line AJBHC shows the 
number of permanent dwell- 
ings, some of which have 
. temporary upper floors, 
under the two-stage scheme. 
At 2} years from the com- 
mencement, BF represents 
the 300,000 extra dwellings 
obtainable under the two- 
stage scheme. Triangle JBH rep ts an i 
during the first half of the programme. 

Later, the Government scheme exceeds the two-stage 

h as shown by the strip HEC, but this does not 


? YEARS 
. SWAIN Se. 


s € 








families. The two-stage scheme provides per 
bungalows, and, if left at this, there would be no new 
inmodation for families which the Government 


happen until the second half of the pro; me, beginning 
four years after the deficiency in numbers has been met. 





To this has to be added £100 for lease of 
temporary site, roads, main drainage, &c., 
making the capital cost of each bungalow 
£700. 

Two-Stage Scheme.—As explained earlier, 
the proposal is to put the available building 
industry on to building the ground floors only 
of permanent houses suitably planned to be 
used at first as bungalows, and later as the 
ground floors of permanent houres, and where 
additional accommodation is immediately 
required for larger families, provision to be 
made by erecting temporary first-floor accom. 
modation. To do this with the same building 
industry effort, it is proposed to draw in the 
civil engineering industry, which in any case 
on large-scale housing developments has to 
prepare sites with roads, drainage, and other 
services. 

As soon as the deficiency of housing has 
been met by permanent dwellings with or 
without temporary upper-floor accommoda.- 
tion, the civil engineering industry will drop 
out and the building industry will continue 
on @ programme of constructing complete 
new houses of normal design, adding first 
floors to the permanent bungalows, replacing 
any temporary upper-floor accommodation 
with permanent upper-floor construction, 
and converting all into complete houses. 


Cost of framed structure or ‘“‘ umbrella ’'—- 
£ 








acco 
apparently estimate will equal in number the newly- | The building effort in both cases is the same effort, but 
weds. It is therefore necessary to provide family it is put to better effect in the two-stage scheme, as 
Table of Number of Dwellings 
Government programme. Two-stage programme. 
Years. First-stage 
Permanent Temporary Total number | permanent dwellings,| Permanent Total number 
small-family steel of with temporary upper| smaill-family of 
houses. bungalows. dwellings. floors, as required. houses. dwellings. 
1 100,000 100,000 200,000 200,000 _ 200,000 
2 300,000 300,000 600,000 600,000 _— K 

2.10/12 617,000 300,000 917,000 1,234,000 —_ 1,234,000 

3 690,000 300,000 990,000 1,209,000 85,500 1,294,500 

a 1,080,000 300,000 1,380,000 1,075,000 544,500 1,619,500 

5 1,470,000 300,000 1,770,000 0,000 1,000,000 1,940,000 

6 1,860,000 300,000 2,160,000 806,000 1,457,000 2,263,000 

7 2,250,000 300,000 2,550,000 672,000 1,914,000 2,586,000 

8 2,640,000 300,000 2,940,000 537,000 2,371,500 2,908,500 

9 3,030,000 300,000 3,330,000 403,000 2,828,500 3,231,600 

10 3,420,000 x 3,720,000 269,000 3,285,500 3,554,500 

11 3,720,000 200,000 3,920,000 134,000 3,663,000 3,787,000 

12 4,000,000 Nil 4,000,000 Nil 4,000,000 4,000,000 























accommodation under the two-stage scheme, and this 
must be done without drawing on the building industry 
ae be meso 4 ilding a and if ible —— 

ing temporary building sites, as it is apparently 
going to be difficult eno to secure suitable postianent 
building sites as fast as they are required. 

It is claimed that all these conditions can be satis- 
factorily met at comparatively small cost by erecting 
Mes egg be - pee floors, War Office type of Nissen 
hutting. i pate full family accommodation 
without any extra load on the building industry, and 
the load on the steel industry will be less than the load 
under the present Government scheme. The extra 
accommodation is provided where it is permanently 
required, so that no temporary housing sites are neces- 
sary. Later, when the c -over from temporary to 
permanent upper floors takes place, families concerned 
will lose their bedrooms, while their houses are bein; 
completed, and this will mean some sleeping out an 
storage of furniture, but —s ean continue to occupy 
the ground floor, with its modern and ample facilities. 


22. GOVERNMENT Hovusina ScHEME : 
VE YEARS 


Fig. 12 shows the Government programme given on 
Fig. 1 stepped up to ee we the A cong of the two- 
stage » 80 that the dwelli line CFB on 
Fig. 3 is the same as line CFB on Fig. 1l; that is, 
1,234,000 dwellings in 23 years. 

How the effort will be used after this period 
must d on circumstances, but Fig. 12 shows it 
providing normal additional houses, new houses to replace 
temporary factory-made steel bungalows, and new 
houses to make up for new houses taken for blitzed 
families, and slum clearance, which are plotted below 
the datum line for convenience. 

By the end of the twelfth year, if the programme is 
maintained, normal house building is once more estab- 
lished, all the temporary housing has disap 
slum clearance is proceeding steadily, and 
industry load is i 


» and 


e building 


23. Two-Srace Hovstne Scueme : 
TWELVE YEARS 


Fig. 13 shows complete the two-stage gramme, 
plotted in the same manner as Fig. 12 ; 1234,000 dwell- 


borne out by the table of number of dwellings, wherein 
the higher numbers year by year are shown by figures 
in italics, 


25. Costs 


Government Scheme.—The Government’s 
objective is to provide as many new dwelli 
as quickly as possible, until there is a dwell- 
ing for every family, then replace any tem- 
porary dwellings by permanent houses, and 
when this is accomplished continue an inten- 
sive permanent building programme for slum 
clearance. To accomplish this it is intended, 
as already stated, to put the whole of the 
available building industry on to building 
whole permanent houses and to draw in the 
sheet steel industry to provide temporary 
factory-made bungalows, replacing them by 
permanent houses within an average time of 
ten years. 

As stated in the House of Commons, the 


make-up of the £600 cost of the factory-made 
bungalow is as follows :— 
£ 
Erection costs, including drains and ser- 
vices and concrete » foughly... ... 100 
Built-in cupboards and the kitchen unit 
with gas cooker and refrigerator... ... 100 
Steel in the structure (roof, ceiling, wall 
and floorsupports)... ... ... ... .. 875 
The bath, lavatory basin, water-closet, 
living room, stove, painting, hot and 
cold water circulation, waste pipe, im- 
mersion heater, wooden floor, wooden 
doors, anti-drum treatment, ventilators, 
electric lighting, &.  ... ... ase 226 
£600 





Comorete ‘i. ii cer te ee! eee OB 
Seek: wl iariieyya. vesryne 66 
Shuttering (maximum)... ...... 35 
Overhang (optional) ... ... ... 18 
Covering staircase and waterproof- 
—220 per pair 
of houses 
Change-over— 
tructural alterations (minimum, 
dependent on plan adopted) ... 20 
Credits— 
Flooring joists superseded, cheaper 
walling and footings, wet time, 
&e. Jost. aedT hei Oe. tia | AD 
ROD? doe.” wae. ans ese 20 
£200 per pair 
of houses 


or £100 per house 

Cost of upper-floor temporary tities 
£ 

Supplying Nissen hut ... ... ... ... 84 
SIND as.) catscstirn Wnnandh («+r , 231... % 
Special flashings and gutter... ... ... 5 
Partitions, lighting, and decorations... 40 


Credits— 
Temporary covering of staircase and 
waterproofing ... ... .-- «. +. 20 
Overhang eR ES CF Pee 
Structural alterations ... ...... «+. 10 s. 
— 39 
£102 
say, £100 


(a) Capital Cost of abnormal features of 
the present Government scheme and the two- 
stage scheme. 

Comparison may now be made between 
the respective costs under the two schemes 
of those abnormal features which are em- 
bodied in each with the object of increasing 
speed and thus providing extra dwellings at 
an earlier date than would otherwise be 
possible. Apart from these abnormal 
features the work is substantially equivalent 
and the cost the same under either scheme. 

First, comparing with the two-stage 
scheme the Government scheme as_ it 
stands :— 

Present Government scheme (917,000 dwellings at end 
of 2} years)— » 
Abnormal item— 2 
300,000 bungalows at £700 
Two-stage scheme (1,234,000 
dwellings at end of 
2% years)— 
Abnortnal items— 


1,234,000 *‘ umbrellas’ at 
£100 pene a 
617,000 Nissens at £100 ... 


210,000,000 


123,400,000 
61,700,000 
—+_———. 185,100,000 


Saving £24,900,000 





say, £26,000,000 





NEW DWELLINGS. 
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(b) Capital cost of abnormal features in| houses are for newly-weds and the 300,000 
the Government scheme speeded wp and two-| permanent houses are for families, it is 


stage scheme. 


assumed the proportion of newly-weds to 


of these first-stage dwellings by erect. 
ing temporary accommodation on the 
“ umbrellas,” giving 617,000 bungalows and 


In order to compare “ like with like,” it | families is being taken as 1 : 1. 


3,000,000 






3,000,000 


Years 
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will now be assumed that the present Govern-| With this in mind it is therefore proposed 
ment scheme is speeded up to equal the out-| under the two-stage scheme to use the whole 
put of dwellings of the two-stage scheme !available building industry effort for first- 
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during the first few years, by providing more | stage construction during the first two years 
factory-made bungalows. 10 months, giving 1,234,000 dwellings, the 

As it has been stated in the House by the|estimated deficit, and to provide family 
Minister of Health that the 300,000 Portal! accommodation concurrently in 50 per cent. 
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617,000 houses. The upper-floor accommo- 
dation of the latter, being temporary and 
being factory made and site assembled, will 
not load up the building industry. 


Speeded-up Government housing scheme (1,234,000 
dwellings at end of 2} years)— 
£ £ 
Abnormal item— 
617,000 bungalows at £700 


Two-stage housing scheme 
(1,234,000 dwellings at 
end of 2} years)— 

Abnormal! items— 
1,234,000 permanent ‘‘um- 
brellas * at £100... . 
617,000 temporary upper 
floor accommodation at 
£100 See Sue sda ade 61,700,000 


431,900,000 


123,400,000 


185,100,000 


£246,800,000 
say, £250,000,000 

(c) Abnormal cosis if the 1,000,000 extra 
houses be increased to 1,500,000. 

The figures given so far are based on the 
Minister’s statement in March last that the 
number of houses then required to give every 
family a house was 1,000,000. Since then 
there has been the flying bomb, and it must 
be assumed that if 1,000,000 were required 
in March, a larger number is required now, 
and possibly a still larger number will be 
required before the war is over, and this will 
affect the housing programme. It is hoped 
the increase will not be great, but taking it 
at another half million for the sake of illus- 
tration, it will be found that as the building 
industry is already fully extended on build- 
ing whole permanent houses under the 
Government programme, it will be necessary 
to provide additional temporary housing, 
and if this is the temporary factory-made 
bungalow or housing of a similar standard, 
the capital cost of the abnormal items will 


Saving 


£ 
617,000 bungalows (see above) at £700 431,900,000 


250,000 extra bungalows (500,000 — 250,000 
permanent houses built during extra 


nine months) at £700 ... 175,000,000 


--. £606,900,000 


[At the present estimated maximum rate 
of production factory-made bungalows would 
take 44 years to produce. ]} 

In the two-stage scheme another half- 
million first-stage dwellings can be provided 
with the same building effort in 34 years 
from the start, instead of 2? years, by post- 
poning the replacement of the temporary 
accommodation on the upper floor by per- 
manent construction for nine months. 

The capital cost of the abnormal items 
in this case will be :-— 


Total 


£ £ 
1,234,000 permanent “ um- 
brellas ”” pia ae ar 123,400,000 
617,000 temporary upper- 
floor accommodation i 61,700,000 
—————. 185,100,000 
500,000 extra first-stage “‘um- 
baeklaw. sii hea ts 50,000,000 
250,000 extra Nissens ... 25,000,000 
—_———— 75,000,000 
£260,100,000 
£ 
Abnormal c 9st under—Government scheme 606,900,000 
Two-stage scheme... 260,100,000 
Saving obid? i bepeti pesis se ... £346,800,000 
Lower-Grade Factory-Made Bungalows.— 


The really urgent demand for extra tem- 
porary housing will only be for quite a short 
period, and the cost of temporary housing of 
the factory-made steel bungalow standard 
will be so high that something cheaper will 
no doubt be adopted if temporary accom- 
modation is required on a large scale, but it 
is hardly likely to be less than £400 per 
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dwelling, including site preparation. In 
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taking this reduced figure, the difference in 
the cost will be :-— 


£ 
431,900,000 
100,000,000 


531,900,000 
260,100,000 


Saving . £271, 800,000 


[The time to rm 5 i with aa cheaper 
type should be less than 4} years, but is 
unlikely to be as low as 34 years.] 

If the increase over the March figure is 
more or less than half a million, the saving 
will, of course, vary proportionately. 


26. PRoporTION OF FAMILIES TO 
Newty-WEpDs 


Under the two-stage housing scheme, as 
the available building industry is concen- 
trated entirely on the first-stage construc- 
tion of permanent houses during the first 
three years, the maximum number of dwell- 
ings the building industry can possibly pro- 
duce is assured. These first-stage dwellings 
give immediate accommodation for married 
couples, and family accommodation is pro- 
vided by erecting temporary structures on 
the upper floors of the first-stage dwellings, 
the production and erection work of which 
can easily keep pace with the building 
industry, so that under the two-stage scheme 
the building industry is extended as far as it 
possibly can be on permanent housing. 
Should still more dwellings be essential, they 
can only be provided by temporary emerg- 
ency housing on temporary sites. Under the 
Government housing scheme, the ratio of 
bungalows to houses is fixed, while under the 
two-stage housing scheme it can be 1:1 
or 2 : 1, or whatever is required to correspond 
with the current demand of couples and 
families. 

It is possible that the ratio of couples to 
families in the early days will be more than 
1:1 and may be 2:1 or more. In the case 
of it proving more than 1:1, the Govern- 
ment scheme of using all the available build- 
ing industry on the erection of complete 
houses is wasteful, in that it provides per- 
manent whole houses for couples who could 
be temporarily satisfied with less. In any 
case, the provision of whole houses for 
couples at the expense of waiting couples is 
undesirable. 

Under the Government scheme if it is 
brought up to the same dwelling speed as 
the two-stage scheme, the number of bunga- 
lows will be the same as the number of whole 
houses for the first 2} years, decreasing later 
to zero at the end of the twelfth year. 

Under the two-stage scheme the propor- 
tion for the first 2? years can be anythi 
desired, decreasing thereafter to zero at the 
end of the twelfth year. 

As a two-stage house costs £100 per house 
more than the normally constructed house, 
it should be dropped as soon as the requisite 
number of dwellings has been reached. 


27. Crvm ENGINEERING INDUSTRY’S 
EFFORT 


Under the two-stage scheme the civil engi- 
neering industry will be called upon for the 
extra effort of constructing 617,000 double 
reinforced concrete ‘‘ umbrellas ” in 2? years. 
To do this by quick repetition methods, some 
8000 double sets of steel shuttering will be 
required, half during the first” year and the 
remainder during the second 

Permanent siting for 200,000 “ umbrellas”’ 
will be needed in the first year, increasing 
to 600,000 in the second, and 1,234,000 before 
the end of the third year. At present there 


617,000 bungalows at £700 
250,000 cheaper re ccirtenh at £400. each, 
including site ... 





Abnormal cost under Government scheme 
Abnormal cost under two-stage scheme ... 





are said to be enough for the first year, but 
no information has been published for subse- 





quent years. The controlling factor should 
be the number of building craftsmen, who are 
limited in number and cannot be trained 
quickly. It will, indeed, be unfortunate if the 
controlling factor becomes the availability of 
permanent sites. 

Some 925,000 tons of bar steel will be 
required for the “ umbrellas ”’ and 524,000 
tons of mostly sheet steel for Nissen huts, 
but there should be no difficulty in providing 
this steel, as it is ordinary building steel, and 
not special pressed steel, and it is less than 
the weight of steel required for the 300,000 
factory-made bungalows under the present 
Government programme, the weight of steel 
in various types of dwellings being as follows : 


Tons. 
Two-stage house ... . 0-75 All bars 
Nissen hut o . 0-85 Rolled sections and 


corrugated sheet 
es Nearly all sheet 

00 Rolled sections and 

sheet 

There should be no difficulty over cement 
if the cement industry is warned in time. 
The supply of aggregate means dredging and 
quarrying, crushing, washing, and screening, 
and it will be necessary to see that plant is 
sufficient and to organise the required trans- 
port. 

The civil engineering industry must design 
and specify special standardised steel shutter- 
ing, organise the “ planting” of sites with 
bins, stock piles, batching plants, &c., and 
arrange for assembly and inspection. Like 
factory prefabrication, repetitive site work 
depends on efficient organisation and designs 
to keep the number of craftsmen as low as 
possible. 

Apart from organisers and designers, the 
principal experienced workers on the site will 


Factor-made steel i a eae 
Weir house ... .. 


be :—Civil engineering foremen; gangers ; 
plant fitters, blacksmiths, &c.; drivers 
(derricks and cranes, concrete mixers, 
&c.) ; erectors; steel fixers; concretors. 


The civil engineering industry is well 
accustomed to such work, and can certainly 
assist the building industry to the extent 
proposed, but such effort must be at the 
expense of its own programme of civil engi- 
neering works during the first three post-war 
years, by which time the housing deficiency 
should have been overtaken and the building 
industry should be sufficiently strong to carry 
on unaided, but, as in the case of factory- 
made housing, some six months should be 
allowed to organise, collect plant, prepare 
special shuttering, &c., this work correspond- 
ing to the special organisation which would 
be necessary for producing houses from 
factories and the making of jigs. 

28. Firoor AREA 

Until the Government publishes par- 
ticulars of the design of their experimental 
houses, the accommodation per house that 
it is intended to provide under. their housng 
scheme is unknown. 

The Dudley Committee recommended a 
minimum floor area per house of 900 square 
feet. The tendency is to adopt this as the 
standard, whereas the Committee’s recom- 
mendation was that it should be a minimum. 
Although the cost of a house can be reduced 
by lessening the floor area, the propor- 
tionate reduction of cost is less than the 
reduction of area, and if economies are 
necessary it would be better to be satisfied 
with plainer or possibly fewer fitments at 
first than unduly restrict the floor area of 
the rooms which cannot be increased later. 
The Duplex house recommended by the 
Scottish Housing Advisory Committee has 
1200 square feet, or 600 square feet per floor. 
The floor area of the factory-made bungalow 
is 616 square feet. As previously stated, 
two-stage housing can be adapted for any 
desired floor area. If the officially adopted 


area is insufficient for half of it to provide 
first-stage dwelling, then either the two-stage 
house can be designed with the ground floor 
of greater area than the upper floor, or the 
two floors can be kept the same size and the 
ground floor temporarily enlarged to provide 
more sleeping accommodation. This aspect 
of the case has been considered, and can be 
dealt with as soon as the Government floor 
area standard is known. 


29. Pusiic Taste In Hovusina 


In 1936 the Ministry of Health published 
an excellent book on “ Houses We Live In.” 
It showed our traditional housing at its best, 
and compared it with the housing of the 
inter-war period, much to the detriment of 
the latter. 

During the same period the improvement 
in the dress of working women showed that 
the public has good taste, but much of it is 
dormant and needs awakening. Taste in 
dress was probably awakened by the wide. 
spread use of the cinema and pictorial papers 
and the increased facilities for travel after 
the 1914-18 war. 

Another publication by the Ministry of 
Health is called for, but this time it should 
be an effort to guide and initiate so that 
public taste will demand small houses of 
which all can be proud, and not an effort so 
belated that the book can only express regret. 

Rightly or wrongly, the country is being 
urged towards the prefabrication of houses. 
A lead without delay from, say, the Royal 
Fine Art Commission, the Royal Institute of 
British Architects, and other responsible 
bodies should be sought, and the whole 
matter carefully weighed before the best in 
traditional housing is swamped by prefabri- 
cation. 


CoNCLUSION 


The factory-made steel bungalow is not 
popular, and is beginning to be regarded with 
suspicion. If these bungalows are erected on 
permanent sites they must be regarded as 
“there for keeps.” Steel bungalows as 
permanencies or even semi-permanencies will 
appreciably lower the standard of new 
housing. Many men, however poor, want a 
home of their own, irrespective of standard, 
and would build for themselves or buy 
ready-made sub-standard houses if they were 
permitted. 

Two-stage housing can provide permanent 
dwellings twice as fast as permanent houses 
under the Government programme, but two- 
stage houses must be built on permanent 
sites, and it is most important that the 
acquisition of sites based on regional planning 
should keep ahead of the house-building 
programme. 

The flying bomb, with the possibilities of 
rockets, may increase the number of dwellings 
required, in which case 700,000 more dwell- 
ings can be provided under the two-stage 
scheme by the end of the fourth year than 
under the present Government scheme. 

Although when comparing “like with 
like,” the cost of two-stage housing is appre- 
ciably less than housing under the Govern- 
ment scheme, it is considered that other 
advantages which two-stage housing offers 
are of greater value, particularly the con- 
tinuity of tenure and its effect upon the 
community. 

It is hoped a check will be put on the 
developing craze for prefabrication for hous- 
ing, and the considered views of the leading 
architects obtained. Recently the Govern- 


ment has done much to boost eae 
and hardly a voice has been raised in the 


cause of English traditional building, which, 
it is submitted, offers much better possi- 





bilities for our housing i in the days to come. 
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Soil-Moving 


By ROLT HAMMOND, A.C.G.I. Assoc. M. Inst. C.E. 
No. IV—(Continued from page 160, September Ist) 


IX a lecture delivered to the Graduate 
School of Engineering, Harvard University 
Kenneth F. Park gave many practical hints 
on the operation of soil-moving equipments, 
based on his wide experience as chief field 
engineer of R. G. Le Tourneau, Inc. 

He showed how a cutting should be started 
at its top edge by bulldozer, followed up by 
scrapers for the main excavation; he also 
stressed the obvious advantage of operating 
scrapers on a down gradient whenever 

ible. He pointed out that careful atten- 
tion to drainage would more than repay the 
time and effort expended thereon, for work 
can be continued in a well-drained cutting 
even in rainy weather ; he recommended the 
simple expedient of leaving the excavation 
high in the centre so that the water would 
run down to each side. 

The routing of equipments should be 
planned in such a manner that they do not 
interfere with one another; this may entail 
working from two directions in a single cut, 
as shown in Fig. 24 (a). In this case the 
cutting is undertaken in individual balances, 
and two turns are thus required for each 


Start of Cut 
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FIG. 24—ROUTING OF EQUIPMENT 


load; by cutting in both directions and 
spreading at both ends, two loads are handled 
with only two turns. In Fig. 24 (b) we see 
how this is arranged. In Fig. 25 we have two 
cuttings being dumped into a common 
embankment, where the most economical 
path of haul takes the form of a figure of 
eight; here again, valuable time is saved 
by moving two loads in two turns instead of 
in four; Park states that each turn elimi- 
nated represents a gain of about a quarter of 
a minute. 

Experience has shown that this short time 
gained on each cycle means a greatly 
increased production at the end of a day’s 
work, and he therefore recommends that it 
is economical to open a series of cuts, alter- 
nating with embankments, in order to save 
more than half a minute for each two loads. 
Thus, if five cuttings could be opened to feed 
four embankments in a line, this series could 
be handled to require but two turns ; instead 
of taking 2-5 minutes to make turns, this 
time would be reduced to only half a minute. 
The two minutes saved on each cycle repre- 
sent a large volume of excavation. 

This authority has been careful to qualify 
his statements by emphasising that travel to 
the next point of picking up a load should 
take no longer than it takes to complete a 
turn. On the basis of one turn every quarter 
minute, travel time to the load point should 
not exceed that period if a saving is to be 
effected. He quotes the case of a tractor 
developing 130 H.P. in top gear which will 


Equipment 


travel 110ft. in a quarter of a minute; thus 
a tractor of this type could travel 110ft. to 
a new cutting without losing either time or 
yardage. Each job therefore deserves indi- 
vidual study in order to arrive at the most 
economical method of working. 

The performance of all types of earth- 
moving equipment depends to a very large 
extent upon the nature of the soil 
excavated. It is therefore vitally important 
that an accurate soil survey should be 
carried out on a job of any considerable size. 
It is found, for example, that moisture in one 
kind of soil will act as a lubricant to reduce 
friction when it is being loaded, whereas in 
another soil moisture will cause stickiness ; 
many kinds of clay are typical of the latter 
example. 


Park quotes an interesting case of a test 


the ability of soil scrapers to handle iron ore. 
As a basis of comparison it was found that the 
scrapers to be tested could excavate about 
10 cubic yards of soil weighing 2700 Ib. per 
cubic yard, and it was considered that with 
iron ore weighing 4600 lb. per cubic yard 
each equipment could not be expected to 
load more than 6 cubic yards, without taking 
into account the additional advantage to be 
gained from loading downhill. It so happens 
that this particular ore is full of a natural 
lubricant known as paint rock, and it was 
therefore a pleasant surprise to find that each 
scraper loaded more than 15 cubic yards of 
ore, an increase of 50 per cent. on the corre- 
sponding figure for soil. This demonstrates 
the importance of a soil survey combined 
with a reasonable practical test before 
starting a soil-moving job on any appre- 
ciable scale. In this instance an inaccurate 
forecast of the probable behaviour of the soil 
might well have resulted in unnecessary 
expense on plant which would have become 
redundant. Accurate measurement of voids, 
bulking, moisture content, shear strength, 
and other physical properties of the soil will 
be of great value in arriving at an accurate 
estimate of the size and type of soil-moving 
equipment to be used for any particular 
work. 

We have already referred to the need for 
making full use of a favourable gradient in 
planning soil-moving operations. As a rough 
guide it can be said that the forward pull on 
a scraper bucket is 20 lb. per gross tonnage for 
every 1 per cent. increase of gradient; it 
will therefore be seen that by taking full 
advantage of this fact it may well be possible 
to double the tractive effort on the scraper, 
thereby eliminating the need for a “‘ pusher ” 
or “snap” tractor which might otherwise 
be essential"on level ground. For any con- 
tractor with limited plant this may be a 
matter of vital importance, and by detailed 
preliminary study of the job to be done he 
can greatly enhance the capacity of each 
tractor. 

Park gives two good examples to show the 
effect of favourable gradient on scraper 
operation. He considers the case of a tractor 
developing 130 H.P. and giving a draw-bar 
pull of 8000 Ib. at a speed of 4-9 m.p.h. The 
gross weight of the tractor-scraper unit is 
45 tons, and with rolling resistance at 100 lb. 
per gross ton the draw-bar pull consumed in 
moving the equipment is 4500 lb.; thus there 
remain 3500 lb. of draw-bar pull available 


conducted in the Mesabi iron range to prove pe 


load of 45 tons, draw-bar consumption is 
20 Ib. by 45 lb., or 900 Ib. for each 1 per cent. 
increase of adverse gradient ; from this Park 
arrives at a factor which he terms the “ grade 
capacity ” of the unit and which in this case 
is 3500—900, or 3-89 per cent. This is the 
maximum gradient at which the equipment 
will operate efficiently. 

He then considers the case where the same 
tractor tows a scraper with a maximum 
capacity of 10 cubic yards on the level, and 
comes to the conclusion that a favourable 
10 per cent. gradient increases the capacity of 
this scraper to 14 cubic yards. 

Time consumed in reaching a given eleva- 
tion is a factor of great importance; the 
quickest way to gain elevation is to travel in 
the lowest gear up the steepest slope for 
which it is designed. For example, with a 
tractor developing 130 H.P. and operating 
on a surface having a rolling resistance of 
110 lb. per ton hauling a gross load of 
90,000 lb., the following table applies :— 











Gears. 
1. 2. 3. 4. 5. 6. 
inm.p.h....| 1-6] 2-2] 2-6] 3-0] 3-6] 4-9 
Possible climb in 
feet per minute} 34 | 32 29 | 26 | 23 17 


























A similar calculation, applied to a Le 
Tourneau “‘ Tournapull ” equipment having 
a tractor unit of 98 H.P., towing a gross load 
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FIG. 25—ROUTING OF EQUIPMENT 


of 50,000 Ib. against a rolling resistance of 
65 Ib. per ton, gives the following results :— 











Gears. 
1. | 2 | 3. | 4. 
Speedsinm.p.h. ... ...| 2-6] 4-4] 8-1] 14-3 
Possible climb in feet pe 
Deen ie oss 5 CE a 42 32 13 














From these examples we can appreciate 
that the planning of soil-moving operations 
on the basis of gradients will ‘bring its own 
reward. 

In a masterly analysis of the operating 
results of large scrapers, an Argentine engi- 
neer, Sefior José M. Raggio, has published a 
series of curves showing the relationship 
between distance of haul in metres and 
excavation in cubic metres per hour for 
scrapers with various bucket capacities.$ 
For example, he finds that when operating in 
clay with a bucket of 22-5 cubic metres capa- 
city, the following output is obtained in 
cubic metres per hour on a haul of 1200 m.:— 
Cubic metres 


per hour. 
Horizontalloading ... ... ... «.. «. 35 
Loading on a favourable gradient of 5 per 
OOMbig 1006) 500) ane pes adochri ede jeee vaeg gee 
Loading on a favourable gradient of 10 per 
i a ae a PS i 
This engineer has done a great service to 
the profession in collecting a large amount of 
operating data and has been able to recom- 


mend a complete basis of calculation for this 





“L Scraper Excavators,” by José M. Raggio, 
in the Argentine journal La Ingenieria, translated by 





for surmounting gradients. With the gross 








the author and published in THz ENorneer for April, 
1944, 
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type of equipment. His work should stimu- 
late and encourage others to more extended 
and detailed research on this subject, now 
an important branch of civil engineering. 

When calculating the time required for a 
complete excavation cycle of scraper equip- 
ment, the influence of braking and accelera- 
tion is a very important factor. The small 
Le Tourneau “ Tournapull” equipment can 
be cited as an example; the tractor of 
this unit develops 98 H.P. and the ratio 
of weight to horsepower is about 550 to 1. 
In this case it is assumed that the distance 
of haul is 5000ft. and that the fixed time 
for loading, spreading, and turns is 2} 
minutes ; it is desired to travel at a speed 
of 14:3 m.p.h. horizontally in top gear. 
The rolling resistance is taken as 70 lb. 
per ton and it is found by experiment that 
the effect of acceleration and deceleration 
is 0-036 minutes per pound of rolling 
resistance. 

We have, therefore, the following items 
making up the separate times ;— 

Minutes. 
Travel time, haul, and return on 5000ft. 


at 14:3 oy ta et aa << ae ee 
Fixed time for loading, spreading, and 
Quine skew pec 0 Gwe 4 2°50 


Acceleration and deceleration 0-036x70 2-52 


Total cycle time ... .. 12-95 


The reader of these notes may well criticise 
them on the grounds that too much pro- 
minence is given to machinery of American 
origin, but the truth is that conditions in the 
States are ideal for the development of this 
type of plant on a vast scale. For example, 
the Denison dam contains 18,385,000 cubic 
yards of earth, all of which had to be 
excavated, transported, spread, scarified, 
sprinkled, and rolled ; it is the largest earth- 
filled dam in America.|| A total of thirty-two 
tractor-bulldozer equipments was in service 
on this job and work was carried out in two 
daily shifts of ten hours ; on many days more 
than 55,000 cubic yards of material were 
placed in the fill, the daily average being 
about 35,000 cubic yards. Pervious material 
was rolled in lft. layers and impervious 
material in 6in. layers ; the moistening of the 
fill was done with four sprinkler lorries, each 
with a capacity of 4500 gallons; the earth 
was compacted with double articulated 
sheep’s-foot rollers connected in parallel and 
drawn by 100 H.P. caterpillar tractors. The 
roller feet exerted a pressure of 550 Ib. per 
square inch, a complete outfit weighing 
64,000 lb.; six passes were made over each 
layer of pervious material and seven passes 
over impervious material. 

This is only one of many similar types of 
work which are now carried out in the States, 
and which have been greatly accelerated by 
the overriding demands of war, Some con- 
ception of the size of recent soil-moving 
contracts in the United States is given by the 
fact that in one bomber plant alone at Tulsa, 
Oklahoma, the daily rate of excavation by 
caterpillar tractors and Le Tourneau scrapers 
amounted to 40,000 cubic yards. In Canada 
some fifty-nine contractors moved 20,000,000 
cubic yards of earth in connection with the 
construction of a chain of aerodromes 
throughout the Dominion for Imperial defence 
schemes. 

All these developments provide over- 
whelming proof of the increasing mechanisa- 
tion of the construction industries which will 
be faced with a task of unparalleled size after 
the war; this huge job can only be tackled 
efficiently by the use of the most efficient 
plant. Employment of the various types of 
specialised equipment described above should 
do much towards the rapid exploitation of 





|| ‘* The Denison Dam,” by C. H. Vivian, in The Com- 
pressed Air Magazine for May, 1944. 





vast new areas of the world, in districts pre- 
viously untrodden by man owing to the high 
cost of clearing forests and swamps. This 
applies particularly to such territories as 
many parts of Brazil and North-Western 
Canada. 

We may be certain that British engineers 
realise the possibilities latent in this type of 
plant, and are well aware of the wide scope 
that will exist after the war for the develop- 
ment of a growing export trade in con- 
struction machinery of all kinds. It is to be 
hoped that they will pursue a vigorous policy 
of market research by sending out to the 
countries concerned men who are thoroughly 
competent, both technically and commer- 
cially, to appreciate fully the possibilities of 
this new field of enterprise. 

Speaking from experience, the author 
fervently hopes that British manufacturers 
will in future pay far more attention to the 
service aspect of their activities than they 
have done in the past. On one occasion, 
returning from a construction job in Spain, 
the author called at the Madrid office of a 
well-known American manufacturer and was 
deeply impressed by the extremely efficient 





organisation in being for the prompt dispatch 
of spare parts. It so happened that the 
author had been working on a construction 
job in the remote parts of the province of 
Granada, but whenever there was a break. 
down of certain types of plant by this 
particular maker, spare parts would be rushed 
down from Madrid without delay, and the 
job was never held up for lack of spares for 
longer than was absolutely necessary. The 
author wished that he could tell a similar 
tale in respect of the corresponding British 
maker of this equipment, and | his experience 
will always be an object-lesson in the para. 
mount market value of an efficient and well. 
planned service organisation. 

He believes that if British manufacturers 
wish to enter the soil-moving and excavation 
equipment fields in export markets, then 
they must build up a complete service 
organisation of similar pattern to that of the 
motor industry, which has not been slow to 
learn from American practice. 

The author is greatly indebted to Blaw. 
Knox, Ltd., and to Jack Olding, Ltd., for 
their helpful collaboration in the preparation 
of this article. 








Standardisation in the Aircraft Industry 


By EDWARD BOWYER* 


NTIL a few months before the war, 

standardisation within the Br:tish air- 
craft industry was virtually restricted to the 
general use of the national engineering 
standards laid down by the British Standards 
Institution. Apart trom the small A.G.S. 
parts approved during the War 1914-18, 
there was no standardisation in items of 
equipment and design which were peculiar to 
aircraft engineering. Individual manufac- 
turers each had their own “standards,” 
evolved in the course of years, for the numer- 
ous articles which are common to all types of 
aircraft and are independent of the size and 
purpose of the aeroplane. 

Early in 1939 the country’s leading 
designers, meeting as a committee of the 
Society of British Aircraft Constructors, 
agreed to co-operate in a long-term pro- 
gramme of aircraft standardisation. Firms’ 
private “ standards ” would first be reviewed 
to determine which of them might be suitable 
for general acceptance by the industry. The 
review was planned to lead in time to a big 
reduction—indeed, the extinction—of all 
private “standards,” Further, the plan 
envisaged the standardisation of items which 
had not yet been given a final form even 
within one firm. The object was to eliminate 
the multiplication of work, to save drawing- 
office time—particularly vital in view of the 
great shortage of skilled draughtsmen, in the 
industry—to simplify production, and to 
improve and simplify the keeping and issue 
of spares at Royal Air Force stations and 
maintenance units. Faced with the immin- 
ence of war, the industry undertook a step 
which in five years has paid royal dividends. 
It has saved hundreds of thousands of man- 
hours and has kept flying many combat air- 
craft which might have been grounded for 
days or weeks while an article of special non- 
standardised design was found. : 

The work called for whole-hearted co- 
operation, and, where the common good 
required it, the shelving of the interest of the 
individual company, Started by the Society 
of British Aircraft Constructors in 1939, and 


* Chief of Information Department, Society of British 
Aircraft Constructors. 








pushed ahead since then with the benevolent 
approval and later the active help of the 
Ministry of Aircraft Production, the British 
industry’s work has already produced no 
fewer than 3000 complete standards. It was 
pushed ahead in spite of the outbreak of war 
and in the teeth of the blitz. Regularly, the 
committees and sub-committees dealing with 
various aspects of the subject have met, fre- 
quently for days together, to consider draw- 
ings submitted for agreement after earlier 
discussions and much investigation, and to 
plan further advances. As many as twenty, 
or more, of the country’s leading designers 
may take part in one discussion. 

The committees began with the simpler 
components. They were learning their job. 
They were the first to attempt this kind of 
standardisation ; neither in the United States 
nor elsewhere was there available a fund of 
experience on which to draw. Standards 
were agreed for such components as the hand 
wheels used for trimmer boxes and other cock- 
pit fittings, the pulleys of the control systems, 
and stowages. To-day, the process has grown 
far enough to include major components, 
including virtually the whole of the electrical 
installation, the control column, and the 
rudder bar. 

While the smaller components are dealt 
with in rotation by the designated sub-com- 
mittee, the larger problems of standardisation 
are considered by special committees. Their 
work has covered such important subjects as 
the standardisation of airscrew shafts and 
hubs, including ranges suitable for the new 
contra-rotating airscrews. They have pro- 
duced a standard electrical wiring system. 
Drawing-office methods and procedure have 
been studied with a view to rationalisation 
and simplification. Full-scale lay-out repro- 
duction—the equivalent of “lofting” in 
shipbuilding—is under consideration, and 
close investigation of its intricacies has been 
undertaken. As new problems come forward 
they, too, will be considered for suitability 
for standardisation, once the initial technical 
and engineering difficulties are overcome. 

An, excellent example of the work of these 
special committees is the design of a standard 
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electrical system. The committee includes 
among its members representatives of the elec- 
trical equipment manufacturers, ofthe aircraft 
industry, and of M.A.P. Its work has beea 
pased on the British method of obtaining 
supplies of electrical wiring for aircraft from 
the specialist firms which fabricate wiring 
systems for delivery as complete harnesses to 
the aircraft factories. The committee’s 
ambitious goal, to design a standard wiring 
system which would be suitable for installa- 
tion and use in all types of aircraft, has been 
realised—a notable achievement, and evid- 
ence, indeed, of the value of this form of 
technical collaboration. Embodiel in the 
new standard system is a universal method 
of identification of leads and junctions which 
will greatly facilitate maintenance and 
repair, a8 well as installation, Similarly, the 
important committee charged with stand- 
ardisation of undercarriage components in- 
cludes delegates from the specialist under- 
carriage manufacturers. 

Naturally, the most fruitful source of new 
standards is the aircraft industry itself. 
Useful suggestions also come from engineer- 
ing companies engaged on production of 
components for the aircraft industry, which 
may find that they are making parts for 
different aircraft. firms which vary only in 
small and inessential details; and from 
Royal Air Force stores and maintenance 
units. Association during recent years in 
the work of the standardisation committees 
of representatives of the Ministry of Aircraft 
Production has expedited the flow of sugges- 
tions from the Service. It has also had the 
major advantage of ensuring official approval 
for the work at every stage. 

The chief responsibility for co-ordinating 
views on a suggested new standard and for 
developing it up to the stage of first drawings 
devolves on a committee of one—a member 
of the sub-committee concerned. His pro- 
posals are discussed. Small changes may be 
made. Each member of the sub-committee 
is then asked to signify agreement with the 
final drawings. When unanimity is reached 
—including the support of the M.A.P. repre- 
sentative—the drawings go to the technical 
department of the 8.B.A.C. for final tracing, 
and for inclusion in the Society’s Standards 
Handbook, which is the “ bible” on the 
subject. Supplementary loose-leaf drawings 
and addenda keep the Handbook up to date. 
Circulation of the Handbook is general in 
Great Britain and copies have gone to the 
Dominions and to the United States. 

Much thought was given to the make-up of 
the Handbook, so that it might be accurate 
and planned to facilitate the quickest refer- 
ence in drawing and production offices. All 
drawings are fully dimensioned. Standard 
assembly drawings and drawings of the 
assembly’s component detail parts each have 
a definite number, prefixed by the letters 
“AS.” An assembly which has several 
component parts has an AS number which 
refers to the entire assembly. Its component 
details are then numbered consecutively, also 
with the prefix “AS.” Thus, the designer 
can call for the complete assembly by quoting 
one drawing number only, or for any com- 
ponent part—again by, a single reference 
number. On the reverse of the A S drawings 
is found what is called the “‘ Data Sheet.” 
This gives relevant commercial information 
such as the name and address of thenominatcd 
supplier of the standard article. Each data 
sheet bears the same number as the A S draw- 
ing, but prefixed by the letters “DS” 
instead of “AS.” For example, commercial 
information relating to standard drawing 
sheet A § 100 would be found on DS 100. 

Publication of a new standard in the Hand- 
book is not always in itself sufficient to ensure 


that the new part will be used at once in new 
designs. Where the official view is that the 
new standard must be adopted in new air- 
craft without delay, its use is made manda- 
tory in an aircraft design memorandum, 
issued by the Director of Technical Develop- 
ment, M.A.P. 

The industry studies the standardisation 
of aircraft materials in conjunction wi-h the 
B.8.I. and the M.A,P. Its efforts are directed 
particularly to reduction of the number of 
steels and light alloys needed in aircraft 
manufacture, and the specifications are con- 
stantly under review for that purpose. War 
exigencies have obliged the adoption of sub- 
stitute specifications, especially in steels, 
and these, too, have been the subject of con- 
sideration by the aircraft tech icians. 

The production of new standard parts has 
been greatly helped by the establishment of 
a “ pool ” for ordering the costly steel mould- 
ing dies needed to make plastic components, 
Delays which were inevitable formerly, when 
production depgnded on the willingness of an 
individual manufacture: to order these tools, 
and to place first contracts for a new standard, 
are thereby eliminated. Sample standards 
are made at a testing establishment and 
thoroughly proved before they are passed for 
quantity production. A small supply of the 
new component is prepared for installation 
and trial in the first prototype aircraft fitted 
with it ; subsequent users get their supplies 
for trial with other prototypes from the 
production line. The tools needed to mould 
standard plastic parts are the subject 
of contracts placed for the industry as a whole 
through the “pool.” A small levy on each 
article produced reimburses the central fund 
and provides the money for subsequent 
purchases. In the past two years the scheme 
has produced many hundreds of thousands of 
parts for the aircraft factories. 

The British industry’s pioneer work in the 
field of standardisation has aroused interest 
in other countries, and particularly in the 
U.S.A. American engineers will agree that 
the efforts at standardisation in the United 
States aircraft industry, with Army, Navy, 
Society of Automotive Engineers, and 
National Aircraft Standards Committee all 
engaged in production of standards, without 
effective co-ordination, had produced a state 
of confusion. With characteristic energy, 
the Americans set out last year to remedy 
the situation. They studied closely the 
British methods initiated by the S.B.A.C. 
and were especially impressed by its avoid- 
ance of duplication, which was inevitable 
under their own system. The subject was 
discussed in the United States some months 
ago at a special conference, which was 
attended by the technical secretary of the 
S.B.A.C. and by a representative of the 
Directorate of Standardisation, M.A.P. The 
object of the meeting was to investigate the 
bases of future Anglo-American—aindeed, of 
international—standardisation. Heartening 
progress was made. The great size of the 
United States, in contrast to this small 
country, makes it difficult for designers from 
the whole American, aircraft industry to meet 
in committees on the British pattern, but the 
problem is in a fair way towards solution. 

Obviously, there is scope for application of 
all of this work to future aircraft develop- 
ment, and its importancé is not likely to be 
diminished after the war. The more the 
designer and the production engineer can use 
standard parts, the more time they will have 
to consider the increasingly complex prob- 
lems of modern aircraft design and manu- 
facture. And the process does not inevitably 
mean a halt to progress, any more than 
observance of B.8.I. Standards has braked 





engineering inventiveness and ingenuity. 





The Society’s sub-committees have existing 
standards constantly under review, and at 
the first hint of obsolescence they are 
scrapped and replaced by a unit more in 
accord with modern requirements. Reju- 
venation keeps the Handbook supple and 
sensitive to the designer’s needs, 

The work has also a vital bearing on the 
future of the industry’s overseas business. 
Stores and maintenance units operate more 
efficiently and smoothly the more they can 
depend on ready supplies of standard articles. 
In this sense, the standardisation committees 
of the S.B.A.C. are making a very real con« 
tribution to the upkeep of our post-war 
export trade. Before the war the supply of 
spares was the chief difficulty of the aircraft 
operator, military or civil. Development of 
the greatest possible number of standards 
and the continuing education of draughtsmen 
in their use—a matter to which close atten- 
tion is given in the British aircraft industry— 
will facilitate the production of spares and 
ensure their adequate supply everywhere. A 
scheme which has saved much labour during 
the war will thus contribute to employment 
of labour afterwards. 








Sixty Years Ago 


WaLtTER RALEIGH BROWNE 


In our issue of September 12th, 1884, we 
published a dispatch from our representative, 
Mr. W. R. Browne, attending the British Asso- 
ciation meeting at Montreal. It was his first 
and last. Even while the manuscript was cross- 
ing the Atlantic we received news by telegraph 
of our co mdent’s sudden death from 
typhoid fever at Montreal on September 4th. 
Mr. Browne was a man of very wide interests 
and high attainments. He was the third son of 
the Rev. Canon Murray Browne and was born 
in 1842. At Trinity College, Cambridge, he 
was seventeenth wrangler in 1865 and. was in 
the first class in the classical tripos. On leaving 
the University he began an apprenticeship to 
engineering at the Walker Engine Works on the 
Tyne. He gained further practical experience 
under the resident engineer of the Bristol 
harbour and dock works and then joined Mr. 
F. W. Knight as partner at the Cookley Iron- 
works, Kidderminster. Some years later he 
began private practice in Westminster and 
devoted much of his spare time to literature and 
scientific research. Following an engagement 
as managing director of the Bridgewater Iron- 
works, he was appointed in 1877 Secretary of 
the Institution of Mechanical Engineers, a post 
which he held until the end of 1883. He was a 
regular contributor to our columns and to those 
of other British and foreign scientific journals. 
His subjects covered river estuaries and tidal 
harbours, the strength of riveted joints, the 
foundations of mechanics and thermodynamics. 
Outside his engineering interests he was an 
ardent philologist and an expert linguist, one of 
his published writings dealing with the distri- 
bution of place names in England and Scotland. 
He also took an active part in the Prisoners’ Aid 
Society and was Honorary Secretary of the 
Christian Evidence Society. One of his writings 
consisted of a report of a two. nights’ public 
debate between himself and Charles Bradlaugh 
on the subject ‘‘ Can Miracles be Proved ?” 











REsEAROH FELLOWSHIP SoneMES.—The Indus- 
trial Research Committee of the Federation of 
British Industries has passed a resolution noti 
with the greatest satisfaction the generous an 
inspiring example created by I.C.I., Ltd., in provid- 
ing eighty post-graduate research fellowships tenable 
at the principal universities. The Committee 
expresses the hope that this example will be 
followed by all the major industries as one of the 
most effective means of providing research facilities 
and staff, on which the future well-being of British 
industry so largely depends. 
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ESTHETICS AND THE ENGINEER 


In the early part of the present year there 
was held in Edinburgh an Industries Exhibi- 
tion which was visited by more than fifty 
thousand persons. The aim of the exhibition 

as “to show the range and character of the 
varied industries carried on within the area 
of Greater Edinburgh and Leith, with 
particular reference to those in which design 
or the application of art has an important 
bearing.”” There has recently been circulated 
a report on this exhibition, signed by Sir John 
Richmond and Sir William Crawford. The 
first of these signatories is well known to all 
engineers as a director of G. and J. Weir, 
Ltd. He is also a member of the Royal Fine 





Art Commission for Scotland and a trustee of 
the National Gallery of Scotland. The other 
signatory is the head of a great advertising 
concern, a member of the Art and Industry 
Council, and President of Incorporated 
Practitioners in Advertising. We mention 
these qualifications because they show a com- 
bination of engineering and industrial art 
which must inevitably be of conspicuous 
importance in coming years. In a short time, 
with the rebuilding of cities and the erection 
and equipment of hundreds of thousands of 
dwellings opportunities will arise for 
removing the banalities which too frequently 
in the past hundred years have characterised 
the works of industrial and _ utilitarian 
generations. How far that consummation is 


85! attained will depend primarily upon the 


desire of the people, but in no smal] measure 
upon the producers of public and domestic 
fittings and equipment ; that is, upon engi- 
neers. 

The Reporters on the Edinburgh Exhibi- 
tion were severe in their criticism. Whilst 
praising the standard of workmanship and 
the quality of the materials employed, they 
say that “comparatively few articles on 
exhibition had that balanced harmony which 
excites admiration and leaves no doubt that 
here is a work of the highest merit.’”” They go 
on to say that industrial art “ is a question of 
so adjusting the processes of art education, 
from its earliest stages, that contact with 
well-designed articles of everyday use should 
be part of everyday art experience, leading 
to a higher level of public taste,” and they 
conclude that whilst “‘ the industrial scientist 
has his recognised place—there is a position 
of equal importance to be filled by the 
Artist-Designer.” In all this they seem to 
echo Plato, who, in his “‘ Republic,” said : 
“We must look for those craftsmen who by 
the happy gift of Nature are capable of follow- 
ing the trail of true beauty and grace, that 
our young men, dwelling as it were in a salu- 
brious region, may receive benefit from all 
things about them, whence the influence that 
emanates from works of beauty may waft 
itself to eye or ear like a breeze that brings 
from wholesome places health, and so from 
earliest childhood insensibly guide them to 
likeness, to friendship, to harmony with 
beautiful reason.” The Reporters were deal- 
ing only with an exhibition of local interest, 
but no one can question that their remarks 
would apply with equal justice to any indus- 
trial locality in Great Britain and to some 
with more force than to Edinburgh and Leith. 
We fear it must be accepted as an unhappy 
fact that with a few notable exceptions art 
and industry do not always march hand in 
hand in this country. Sometimes in public 
structures, like bridges or power stations, the 
purely utilitarian has outweighed all other 
influences, in others the methods of repetitive 
production which have been developed by 
scientists and engineers have led to the wide- 
spread dissemination of articles which are 
frankly in bad taste. With regard to the 
former there is a movement—symbolised, we 
might say, by the series of lectures on the 
esthetic aspect of civil engineering design 
organised by the Institution of Civil Engi- 
neers in April last—to encourage greater 
attention to the ocular amenities of the work 
of engineers. .It may lead to acceptance of 
the thesis that it is the business of the engi- 
neer not only to perform such tasks as may be 





set before him, but to perform them in a 
becoming way. In that direction much js 
to be expected from the co-operation of engi. 
neers and architects. With regard to the 
latter, it is manifest that production engi- 
neers engaged, as they must be, on the large. 
scale manufacture of domestic fittings of all 
kinds, may, through the careful selection of 
designs, achieve that “‘ contact with well. 
designed articles of everyday use ” which, in 
the opinion of the Reporters on the Edin. 
burgh Exhibition, will lead to “a higher 
level of public taste.” 

The extraordinary advances in the past 
twenty years in the methods and materials 
which lend themselves to repetitive pro. 
duction have placed a new responsibility 
upon manufacturers. Where, in the past, 
articles of domestic use were made singly or 
by hundreds, they are now made by 
thousands and hundreds of thousands. 
Furthermore, they are of standardised designs 
made by costly plant. Only the wealthiest 
people can afford to purchase articles which 
have distinct individual characteristics ; 
others have to buy from the limited range of 
mass-produced products stocked by the 
retailers. The taste of the purchaser is in 
consequence restrained by what the market 
provides ; he has to take what he can get, 
not always what he would like. That con- 
dition is likely to increase rather than 
diminish. If it be generally true of the whole 
country as, according to Sir John Richmond 
and Sir William Crawford, it is of Scotland 
that “ products lack distinction, have little 
marked character, national or otherwise, and 
can certainly not be placed in the forefront 
as leading the way in the application of art 
or the creation of new designs,” then it is to 
be feared that for years to come this country 
will be flooded with productions which, how- 
ever remarkable they may be as manufac- 
tures, will leave much to be desired from the 
standpoint of taste. The Institution of Civil 
Engineers has already led the way towards 
@ proper consideration of the responsibilities 
of civil engineers ; it is now for other institu- 
tions to weigh the part that manufacturing 
engineers can play in raising the standard of 
public taste. Their part is not a small one, 
for whilst they may not be called upon to 
produce designs, they will have to show the 
artist the limitations which are put upon his 
aspirations by the materials at his disposal 
and by the economics of manufacture. 


Five Years of Air Warfare 


THE Minister of Defence will no doubt tell 
us with impressive figures the wonderful 
story of our successful five years of air 
warfare against the common foe. Even 
when heavily outnumbered, the Royal Air 
Force fought and won the Battle of Britain, 
and so saved the world from the threat of 
German domination. Now, with American 
and Russian Allies, we are vastly stronger 
than the enemy in all three elements—air, 
sea, and land. The result is seen in the 
increasing pace at which oppressed countries 
are being freed from the burden of enemy 
occupation and control. The great German 
Army is falling back everywhere; _ its 
Atlantic Wall proved no safeguard, and 
the defeated enemy now seeks desperately 
a safe line of retreat by road, rail, or sea. 
Owing to the damage done to the railways, 
their bridges, and their rolling stock by air 
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bombardment, and the courageous aid of 

rtisan elements, the retreating armies 
have had to rely chiefly on roadways, but, 
as they have found, motor transport on con- 
gested roads offers a vulnerable target to the 
Air Arm, and the damage grows in geometrical 
ratio. The more tanks and transport vehicles 
destroyed, the more becomes the congestion 
and the denser the target. Ifthe enemy had 
still any really effective air force, as once he 
had, protection to his road convoys could be 
given, but as things now are, our Air Force 
completely dominates the scene, and the 
chance of the enemy guns, tanks, and transport 
avoiding destruction is vastly reduced. He 
cannot long endure this destruction, and yet 
he has no remedy. The resort to robot 
warfare, whether of flying bombs or rockets, 
while being no doubt a nuisance, could not in 
the least change the issue of the War ; its 
sole aim and purpose is to sustain the morale 
of the German people, to whom all real news 
of the progress of the war is strenuously 
denied. 

Once the Battle of Britain had settled the 
question whether this country could be 
invaded, the main threat to our security was 
submarine warfare, whether in the Atlantic 
or in Northern waters. With the vast 
numbers of enemy submarines available, this 
was no light threat, and at one time the rate 
at which sinkings, or damage, occurred was a 
grave danger to our military power. Thanks, 
however, to the energetic way in which under- 
water attack was met by new methcds, 
largely due to engineering inventiveness, and 
by the increasing use of aircraft armed with 
new weapons, for convoy duty, the challenge 
was gallantly met and substantially defeated. 
The curve chart showing monthly sinkings is 
now not only encouraging, but even astonish- 
ing. The new Leigh light and the rocket-carry- 
ing aircraft have proved valuable adjuncts to 
the means of defence. When the day comes 
to tell of the inventions which have helped us 
to win the war, engineers will learn with pride 
of the many successful adventures of their 
fellows which for years have had to be guarded 
as close secrets. One of the most astonishing, 
no doubt, will be the means adopted for 
bombing targets which are quite invisible, by 
reason of fog, mist, or cloud, and for carrying 
out this operation with commendable accuracy. 
By such forms of air attack the war industries 
of the enemy have been gravely handicapped, 
especially in their output of aircraft and of 
surface transport, whether road or rail. The 
bombing of enemy oil supplies has risen to so 
high an intensity as to cause vast numbers of 
road vehicles to be abandoned for lack of 
fuel, with a remarkable reduction in the 
enemy power of movement. This means that 
in retreat the enemy forces are easily over- 
taken, whilst their transport facilities for 
bringing up their usual supplies of road mines 
to delay our advancing forces is also inter- 
rupted—as revealed by the rapid rate of our 
advances in the Battle of France. 

The same happy consequence will doubt- 
less be seen in the coming, and final, Battle of 
Germany. France itself will soon be liberated 
entirely. The flying-bomb and rocket sites are 
being overrun, and although these weapons 
can be sited further back, even in Germany 
itself—if time permits, and that is most uncer- 
tain—the random distribution of such projec- 
tiles will grow more random still. German 
scientists have theorised about rockets with 





velocities of many miles a second, but such 
weapons are hard to tame, and in the face of 
several indeterminate factors precision of aim 
is unattainable. With the virtual elimination 
of the Luftwaffe, as the result of these five 
years of air warfare, it is only by such fan- 
tastic plans that Hitler thinks he can sustain 
German morale. But this threat of yet 
newer and newer inventions to come—V 1 
to V*—is an unstable prop on which to rely, 
and time is running out. It cannot now be 
long before the whole erratic structure 
crashes into final ruin. 








Obituary 
HAROLD VAUGHAN BLACKSTONE 


By the death of Mr. Harold V. Blackstone, 
at his home, 44, The Embankment, Bedford, 
recently, at the age of sixty-five, the British 
agricultural engineering and implement 
ind has lost an outstanding engineer, 
who did much to establish its prosperity and 
to ensure its future success. For many years 
he was a leading director of Blackstone and 
Co., Ltd., of Rutland Engineering Works, 
Stamford. He came of engineering stock, 
was educated privately, and received his 
technical training at the City and Guilds 
Technical College, London. On completing 
his college course he entered his father’s 
firm, and with the exception of some time 
spent in South Africa, remained with it until 
he retired «bout 1937.. He was principally 
interested in the implement side of the 
Blackstone business, and was a prominent 
figure at the yearly shows of the Royal Agri- 
cultural Society of England. In 1937 the 
firm celebrated its centenary. It will be 
recalled that in 1936 the interests of Black- 
stone and Co., Ltd., were acquired by R. A. 
Lister and Co., Ltd., of Dursley, but Mr. 
Harold Blackstone remained with the firm 
for about a year, after which he retired, and 
from thenceforth devoted himself to the 
wider interests of agricultural engineering. 
About two years before the war he was 
elected one of the judges for Silver Medal 
Competitions of the Royal Agricultural 
Society for “New Implements for Agri- 
cultural and Estate Purposes,” a position he 
was particularly qualified to hold, and his 
appointment gave great satisfaction to the 
industry. He was a member of the Associa- 
tion of Agricultural Engineers. He made 
many friends, and will be long remembered 
among engineers and agriculturists for his 
cheery disposition and his business ability. 











Locomotive Fire-Boxes 
THE LOCOMOTIVE BUILDERS’ POINT OF VIEW 


A CONSIDERABLE amount of space has 
been devoted during the greater part of 
this century to the controversial question of 
the relative merits of steel and copper as the 
material for manufacturing locomotive fire- 
boxes. THE ENGINEER has only recently 
published letters from correspondents giving 
very useful data on the life of steel boxes in 
service. Information of this nature must be 
of the greatest value to those users who still 
feel that they are short of information when 
they have to make a decision as to what 
material to specify when they are next on the 
market for new stock. 

Correspondents seem to suggest that some 
person or persons, not specified, are not quite 
up to date or lag behind world progress. Who 
are these persons? Are they the manufac- 


turers or the users? As far as the home rail- 
way companies are concerned, the specifiers, 
the producers, and the operators are one and 
the same bodies—the chief mechanical engi- 
neers. With their great operational experi- 
ence and the mass of data available to them, 
they can be trusted to utilise the material 
best suited to each particular need. 

When it comes to the private constructors 
in this country, they are in the hands of their 
customers, and have to provide what those 
customers, their consultants, or agents 
demand. The requirements of users, not 
only as to gauge, but also as to weight, trac- 
tive effort, and speed, are so varied, that it is 
not possible to build in quantities for stock, 
as in the case of the motor-car and lorry 
industries. Were builders in a position to 
launch, say, next year’s models in the same 
manner as motor-car manufacturers do at 
the automobile exhibitions, they would be 
free to say that as from a certain date they 
proposed to supply only one or other of the 
materials under review for each class of loco- 
motive. British manufacturers have an 
open mind on the subject, and are able and 
prepared to fit steel boxes. In fact, they 
probably prefer them as providing a thinner 
layer of metal between fire and water, with 
no overlapping joints and riveted seams, 
provided that the design of fire-box does not 
demand waisted sides, and provided washing - 
out conditions are not too severe thermally. 
But they recognise that design problems, 
restricted loading gauges, and plate frames 
are handicaps which may make straight- 
sided boxes almost impossible. British 
manufacturers do build many welded steel 
boxes and find no real difficulty with the 
technique, even with the higher tensile steels 
now being specified in some cases. Like most 
welding jobs, however, steel boxes should be 
designed ab initio for welding, and should not 
be merely slavish conversions of old copper 
boxes. 

It may well be that the relative availability 
of copper and steel fire-box plates in this 
country and America exerts some influence 
on the practice of locomotive manufacturers 
in the two countries. It seems probable 
that the supply of copper plate at home 
has been developed to a higher degree 
than in America, thus tending to perpetuate 
the use of this material when America has 
standardised on steel. It has to be remem- 
bered that in America the main line operat- 
ing companies do not build their own loco- 
motives. They are made in the shops of the 
large private manufacturing companies, which / 
no doubt are able to influence design to some ~ 
degree, and, being assured of large orders, 
have every facility and incentive to produce 
cheaply and to standardise practice. There 
are, of course, many who still have a prefer- 
ence for copper. As an instance, on a recent 
sort of “ Gallup poll” of certain Continental 
users, there was a strong majority opinion for 
continuing the use of copper. 

It is not the manufacturers who are to 
blame if British practice is considered out of 
date. If conversion is needed, it is to users 
and their consultants that propaganda and 
data should be directed. 








THe Instrrure oF Metats.—The thirty-sixth 
annual Autumn Meeting of the Institute of Metals 
will be held at the James Watt Memorial Institute, 
Great Charles Street, Birmingham, on Wednesday, 
September 20th, at 2.15 p.m. After formal busi- 
ness, a discussion on melting and casting of bronze 
will take place. If time permits, the following 
papers will also be discussed :—*‘ The Influence of 
Centrifugal Casting |(Horizontal Axis) upon the 
Structure and Properties of Metals,” by L. Northcott 
and V. Dickin; and “The Self-Annealing of 





Copper,” by Maurice Cook and T. LI. Richards. 
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Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 








SLIDING DOORS 


Srr,—Looking at all these drawings of new 
housing schemes I am continually surprised at 
the studied avoidance of the use of sliding doors. 

Yet if you will re-examine the drawings of the 
Weir “‘ Paragon” house on page 129 of your issue 
for August 18th, you must be struck by the 
space which must be left clear to enable the 
hinged doors to open. 

I have fitted sliding doors to three rooms in 
my own house, and had I the opportunity I 
would fit sliding doors to all rooms; they are 
draughtproof, can be left open to an exact 
amount, and can be opened far more easily 
by someone, say, carrying a tray than can a 
door which has to have the knob turned and 
then opened. 

The framework in which they operate can 
be made to look quite neat, and they can even 
be divided to slide in opposite directions where 
space is very limited. 

There may be some insuperable objection to 
this type of door, but I think it is either pre- 
judice—or perhaps no one ever thought of it. 

Aan N. East, 
M.I.E.E., M.T. Mech. E. 
Watford, August 23rd. 





POST-WAR HOUSING 


Str,— Referring to the article in last week’s 
issue, and to the very interesting matter sub- 
mitted by Mr. E. J. Buckton, may I suggest 
that the materials which are generally employed 
at the present time are very suitable for our 
climatie conditions, but that the work of build- 
ing eould be speeded up and cheapened enor- 
mously if the methods adopted and general 
principles of design could be modified. 

It is suggested that the skeleton frame of the 
buildings be prefabricated, say, in reinforced 
concrete ; - these made accurately to size in 
properly désigned moulds, so that they could 
be bolted together to exact predetermined 
dimensions. 

The procedure of building would then be— 
having completed such things as drains and 
excavations for footings—that the framework 
members be lifted into place by portable cranes. 
This work could include all uprights, horizontal 
beams, frames, floor joists, and main roof 
members. 

After the application of the roof material the 
filling-in could be of ordinary brickwork, or 
alternative construction such as pre-cast slabs 
made in the various materials which are 
available. 

While the crane is in use all the heavy pre- 
fabricated interior equipment could be lifted 
into position. 

With such an arrangement it is conceivable 
that the time and money spent in building 
operations could be very considerably reduced. 

A. E. LEEK. 

Workington, September 4th. 








CONSERVATION DAM FOR WESTERN ONTARIO.—I' 
is reported that the Grand River Conservation Com- 
mission has submitted proposals to the Ontario 
Department of Planning and Development for the 
construction of a dam, estimated to cost 2 million 
dollars, on th. Conestogo River, as a post-war 
project. In making this announcement, the Com- 
mission reported that the project will be listed 
among the proposals to be submitted by Ontario 
to the Dominion Government. Ultimate plans of 
the River Commission include a dam at the Luther 
marsh and a dam on the Nith River, as well as on 
the Conestogo. The Nith River dam would relate 
to the Grand River only from Paris to Lake Erie, 


Fabrication of Howrah Bridge Steelwork 





E recently received from India the aceom- 

panying engravings and following notes 
dealing with the fabrication of the steelwork 
for the recently opened Howrah Bridge across 
the Hooghly River at Calcutta. That bridge, 
it will be recalled, is a cantilever structure with 
a main span of 1500ft., made up of two cantilever 





arms, each 468ft. long, and a suspended span, 





for the bridge, including the foundations and 
approaches, was the Cleveland Bridge and Engi. 
neering Company, Ltd., of Darlington, and ihe 
whole of the work was designed by the consult. 
ing engineers, Rendel, Palmer and Tritton, of 
Westminster. 

All the steelwork for the structure was 
fabricated in India by the Braithwaite, burn 





Fic. 1-TRIAL ASSEMBLY OF PART OF WELL KERS 


564ft. long. Anchor arms on each side are 
325ft. long. The bridge carries a roadway, 71ft. 
wide, and two 1l6ft. pathways. Each main 
tower rises to a height of 270ft., and is carried 
on a massive monolith. Similar monoliths were 
sunk at the end of the anchor arms to provide 
the necessary secure anchorages for the canti- 





levers and suspended span. The contractor 





OP 





and Jessop Construction Company, Ltd., of 
Calcutta, and most of the temporary steelwork 
used during the erection of the bridge was also 
fabricated by that concern and its associates. 
Out of a total tonnage of steel in the contract 
of about 26,500 tons, including 17,400 tons of 
high-tensile steel, no less than 23,500 tons was 
produced in India by the Tata Iron and Steel 
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FIG. 2—ANCHORAGE LINKS 
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Company, Ltd. The residue, supplied from 
this country, was made up of certain steel 
sections that concern was not equipped to roll, 
together with plates wider than 84in., which 
were too wide for its mills to roll. 

Fabrication of the various parts was under- 
taken in several works of the Braithwaite, Burn 
and Jessop Construction Company, Ltd., and 
an Official of that concern was specially 
appointed to co-ordinate the work. This 
co-ordination was complicated as a result of 
the fabrication being carried out in four separate 
works. It was therefore necessary to transport 
interconnected members from the various fabri- 
cation shops to the main assembly shop for 
trial assemblies to prove the accuracy of fabri- 
cation. These trial assemblies were also neces- 
sary to enable the main connection holes to be 
reamered out to full size with the members 
accurately laid out on truly level supports and 
at the proper inclinations to each other, as 
described later in this article. 

The following notes refer to the fabrication 
of various parts of the bridge. 


SUBSTRUCTURE 


The steel well kerbs for the monoliths under 
the main towers are of the usual form, but are 
specially noteworthy in view of their excep- 
tionally large size—they are amongst the largest 
ever constructed. A trial assembly of a small 
portion of one of these kerbs in one of the 
fabrication works is shown in the illustration, 
Fig. 1. Each of the dredging holes in the kerbs 
was fitted with a cast steel seating to take a 
square structural steel diaphragm for use during 
the pneumatic sinking process. The smaller 
kerbs for the anchorage monoliths had to be 
similarly fitted. Despite the high degree of 
accuracy called for by the work, all similar 
parts in the main and anchor well kerbs were 
made strictly interchangeable by the use of jigs. 
It is of interest to note that whilst the jigs 
were prepared at one works, the main kerbs 
themselves were fabricated at two other works 
and the smaller anchor well kerbs in yet a 
fourth works. 

Anchorage Steelwork.—The anchor arms of 
the bridge are connected to the anchorage 
monoliths by a series of three links at each of 
the four anchor points. These links connect 
the end gussets of the anchor arms to the 
anchorage girders in the heart of the anchor 
monoliths. The longest individual link measures 
35ft. centres of pin connections. The anchorage 
girders, which were provided with special 
arrangements for jacking to adjust the levels of 
the anchorage arms, consist of groups of three 
girders connected by stiff diaphragms with 
turned bolt connections. A 30in. pin passes 
through the webs of each group of girders at 
their centres and also through the lower end of 
the bottom anchor link. Illustrations, Figs. 2 
and 3, show these links and girders, and give 
some impression of their size. One of the 


structures were built 
up by the use of jigs- 


used in their fabrication were l}in. diameter,|}ions. An accompanying engraving (Fig. 4) 
and the largest grip was 8}in. Holes for the|shows the lower section of a tower and its base 
turned bolts and the diaphragms were reamered | assembled in one of the works. The bottom 
in position at the time of boring, and thelsection of each tower is offset to provide a 





The holes for the 30in. 
pin had to be bored to a 
tolerance of one one-hun- 
dredth of aninch, They 
were bored out by the 
use of a boring bar 
attached to the assem- 
bly itself, and the corre- 
sponding holes in the 
links were bored out in 
a similar manner as 
shown by Fig. 2. 


SUPERSTRUCTURE 


Towers.—There is a 
weight of some 3700 
tons of steel work in the 
four main towers of the 
bridge. Each tower 
stands on a 2in. thick 
mild steel slab to which 
is tap bolted the struc- 
tural base of the tower. 
The steel slab, in turn, 
sits on the supporting 
monolith. The struc- 
tural base of the tower 
consists of seven plate 
girders, the upper flanges 
of which are set on a 
rake square to the slope 
of the tower. Between 
the seven base girders 
there are a number of 
diaphragms correspond- 
ing with the webs of the 
adjacent section of the 
tower, and the latter is 
splayed for the first 30ft. 
with the outer surfaces 
curved. All the joints 
between the lowest sec- 
tion of the tower and 
its base girders were 
fabricated with full-size 
holes in one side and 
}jin. diameter holes on 
the other, which were 
reamered out to the full 
1 yin. after the towers 
were assembled in posi- 
tion. Despite the small 
allowance for adjust- 
ment very little trouble 
was experienced in 
making all web joints 
butt to the tolerances 
required by the consulting engineers’ inspec- 
tors, and at the same time achieving correct 


MAN” 








anchorage girders weighs 32 tons. Main rivets 


alignment of the towers in both direct- 





FiG. 3—ANCHORAGE GIRDER 





Pate: 





Fic. 4-LOWER SECTION OF TOWER 


support for the main girder bearings. These 
i were of fabricated steel and weighed 
about 27 tons each. 

As far as possible, the steelwork in the bases 
of the towers and the sections of the towers 
were fabricated on the interchangeable jig 
system, Very careful setting up of the various 
girders and base sections was necessary when 
end milling came to be done, in order that satis- 
factorily tight butt joints should be obtained. 
Nineteen separate set-ups were necessary for 
the lowest section of the towers—the splayed 
portion. The complete base which had to be 
machined measured about 23ft. by 17ft.. Above 
the bottom section the tower is rectangular 
in cross section, having a uniform width of 
1lft. 6in. throughout as seen in side elevation, 
and tapering in the transverse dimension from 
8ft. 6in. at the bottom to 4ft. 4in. at the top, 
4.¢., a8 seen when looking along the bridge. 
Each tower section consists of three main webs 
in the 11ft. 6in, direction with two outside main 
plates and three intermediate continuous plate 
diaphragms in the transverse direction. The 
tops of the towers are finished with cap plates, 
on which main saddles are seated. The saddles, 
each weighing 115 tons, were fabricated from 
high-tensile steel plates, 157in. wide, jin, 
thick, and were assembled together in the 
shops with all diaphragms. Each saddle carries 
four pins, two of 30in. diameter for the upper 





main chords and two of 18in. diameter for the 
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main web members, and these holes were then 
bored through the three webs of the saddle. 
The centre main gusset with pin plates was 
about 6$in. thick, the two outer gussets some- 
what thinner, and all the holes were bored full 
size in the shops. Corresponding holes in the 
chord and web members which fitted round the 





machined to specified tolerances. The butt 
joints in the main chord members were dealt 
with on the milling machine illustrated in 
Fig. 5, which was built specially for that work. 
The machine weighs about 40 tons, and is 
capable of precision facing in one cut a surface 
5ft. deep by 12ft. 6in. long. The holes for the 


‘ 





FiG. 5—SPECIAL MILLING MACHINE 


pins between the gussets were also bored in the 
shops. 

Anchor and Cantilever Girders.—There are 
more than 12,000 tons of steelwork in the anchor 
arm and cantilever girders of the bridge. Jigs 
and templates for all connections were pre- 
pared in the various works of the company, 





main site connections were 1 in. diameter’ 
and all shop rivets }jin. diameter. In fabricat- 
ing the members all plates and angles were 
jig drilled to holes in. diameter. Special 
assembly jigs were made to ensure that both 
webs of the members were square and the 
flange holes were accurately aligned. Each 


FIG. 6—-CHECKING ANGULAR ACCURACY OF MAIN BOOM ASSEMBLY 


and though all the main members were dis- 
similar, owing to the form of the girders, there 
was scope for much interchangeability in the 
detail work, as each main member was repeated, 
of course, four times. Much of the work was 
jig drilled. For the shingled joints special 
“end” apply-jigs were made to enable the 
plates and angles to be drilled all holes and 
still obtain accurate laps. Butting surfaces 





of all compression members were carefully 


member as completed was placed on a surface 
table for the checking of correct alignment, ard 
the measurement of intersection points with 
large squares fitted with sensitive spirit levels. 

All members meeting at a certain point were 
shop assembled, the butts in the compression 
members being pulled tight to a tolerance of 
2/io00in. After assembly the angles between 
the various members were checked both by 
theodolites and by chord measurements, The 


assembly tolerance in the angle was 1 min, 
After the assembly was passed by the inspectors 
the holes were reamered to 1 yyin. dia. with port- 
able drills, and no difficulty was experienced in 
cleaning up all holes during shop assembly, 
Fig. 6 illustrates checking the angular accuracy 
at an intersection point on the main boom joint 
assembly. In the case of sub-members and 
the lateral bracings, where many members wore 
identical or almost identical, only one member 
of each type was shop erected, the site holes in 
the remaining members being drilled full size. 

Suspended Span.—The weight of fabricated 
steelwork in the suspended span was approxi- 
mately 2100 tons, and it was all made in one 
works. The same fabrication procedure as 
described above was followed in fabricating tho 
steelwork for this span. The ends of the sus- 
pended span called for a number of fitted bolt 
connections, both for temporary jacking stccl- 
work to adjust the relative positions of the two 
halves during erection, and to enable the top and 
bottom chord gaps to be adjusted separately. 

Floor System.—In the floor system there was 
considerably greater scope for interchangea)le 
jig methods of fabrication than in the other 
parts of the superstructure. All similar types 
of cross girders, stringers, and pressed stvel 
troughing were entirely jig fabricated, and made 
absolutely interchangeable. 








Apprentice Training School 





THOUGH training schools for apprentices in 
industry have been much in the news lately, it 
needs to be remembered that such schools are 
not a new idea. The Wellman Smith Owen Engi- 
neering Corporation, Ltd., for instance, started 
an apprentice training school at its Darlaston 
works as much as fifteen years ago. It was set 
up because the firm realised that it could only 
maintain a high standard of workmanship in 
its own products by training craftsmen. It 
was realised, too, how desirable it was that this 
training should commence as soon as possible 
after the boys who intended to become engi- 
neering craftsmen left school. 

From the outset the headmasters of local 
schools co-operated by selecting the most 
suitable boys for entrance to the school, and 
their co-operation proved invaluable. More 
recently the Labour Juvenile Advisory Bureau 
has been equally helpful. A certain standard of 
education is called for in all entrants, because 
engineering requires so much skill that a com- 
bination of craftsmanship and technical ability 
is essential. The school is a properly designed 
and equipped workshop with a lecture room, and 
it is supervised by a qualified instructor and 
lecturer. In this school all would-be appren- 
tices serve at least a portion of the probationary 
period to which they are subjected before being 
indentured as apprentices. They then serve 
their apprenticeship in the particular depart - 
ment to which they are indentured. 

To enable the boys to accustom themselves 
to factory conditions they are allowed, during 
their probationary period, to commence work at 
8.30 a.m. and finish at 5.30 p.m. This relaxa- 
tion makes easier the transition from school to 


.| factory hours. In the training school they are 


brought gradually into contact with factory 
conditions. The boys are allowed to become 
familiar with classes of work other than that 
for which they have expressed a preference 
before entering the school, in order to permit 
them to decide whether their first choice of 
occupation was correct, or whether they would 
like to take up an apprenticeship in any other 
eraft. Everything possible is done to avoid 
misfits. Their degree of proficiency is a major 
factor in deciding whether or not they should be 
accepted as indentured apprentices. 

As the technical side of the apprentice’s 
training is considered so important, the boys 
are encouraged to attend evening classes at the 
various technical institutes and colleges, and 
they are allowed time off at the end of the day, 
with pay, to enable them to attend punctually 
at their classes. As a further encouragement a 
bonus is paid to the apprentices and pro- 





bationers for each subject in which they secure 
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a pass at the examinations which take place 
at the end of each session. This bonus more than 
covers any normal outlay by the apprentices 
in connection with their studies. 

It might be mentioned that the company 
provides prizes for the successful students at 
certain of the technical colleges and is always 
gratified when an apprentice is successful in 
winning one of these prizes. Some of the more 
advanced and promising apprentices are allowed 
time off, for which they are paid, to attend part- 
time day classes, but it has not yet been found 
possible to make this a general practice. Some 
outstanding boys have served part of their 
apprenticeship as university students. Through- 
out the periods of probation and apprentice- 
ship records are kept of punctuality, attendance, 
and proficiency, together with records of 
attendance, and successes achieved at the tech- 
nical institutions. These records recently 
proved very useful, as the Ministry of Labour 
requests these particulars in cases of boys who 
claim to be serving or have served an appren- 
ticeship. At the conclusion of the apprentice- 
ship each young man receives his indentures, 
which bear suitable endorsement, and this 
endorsement is based on the apprentice’s record 
during his period of probation and apprentice- 
ship. Thus the apprenticeship is completed and 
the young man becomes entitled to adult 
rates of pay. The rates of pay during probation 
and apprenticeship are on a scale which is fixed 
by national agreement. 

As a rule, employment is continued at com- 
pletion of the apprenticeship, and it is note- 
worthy that at least 80 per cent. of the com- 
pany’s skilled craftsmen are men who have been 
trained in the school and under the apprentice- 
ship scheme. They do not all remain craftsmen, 
however, as many have been promoted and 
many more have secured high appointments in 
the engineering world. The company feels that 
it has been amply repaid for its foresight in 
setting up this apprentice training school 
so long ago. It has proved invaluable during 
the period of the war when skilled labour has 
been so scarce. The constant flow of well- 
trained skilled labour has solved many of the 
company’s problems. It is felt, too, that the 
engineering industry as a whole has benefited, 
and the more followers there are of this early 
example the higher the standard of skill and 
achievement in the British engineering industry 
will become. 

It is worth adding that the firm has already 
completed plans fcr a bigger and better schcol, 
which will be constructed as soon as the present 
difficult conditions have passed. 








The “Eloptive” Capstan 
Lathe 


Wuust the No. 4 capstan lathe made by 
Alfred Herbert, Ltd., Coventry, has for the past 
fifty years been maintained as a distinctive type 
of machine, it is the prototype of a number of 
capstan lathes which have been developed with 
special features to increase the range of appli- 
cation. A recent development is the No. 4 
Senior ‘‘ Eloptive”’ capstan lathe illustrated 
herewith. 

The headstock has a 3 H.P. four-speed squirrel- 
cage induction motor, suitable for 400/440 
volts, three-phase, 50 cycles A.C. supply, the 
rotor being mounted on the main spindle, which 
runs in ball and roller bearings to take both 
journal and thrust loads. The spindle has a 
hardened flange and chucks or fixtures can be 
bolted directly to it with consistent accuracy. 
The headstock has a range of eight speeds, 
forward and reverse. The four lower speeds, 
from 125 to 375 r.p.m., are geared, and the four 
higher speeds, from 500 to 1500 r.p.m., provide 
a gearless drive. The change from one range 
to the other is effected by a lever on the front 
of the headstock, which operates sliding back 
gears. In the neutral position the rotor is free 
to revolve on ball bearings on the spindle. 

The change from the high to the low range is 
made with the spindle stopped, but any change 
in the four speeds of the high or low range can 


spindle, by means of a switch with a dial speed 
indicator on the top of the headstock. A lever 
below the dial effects the starting, stopping, 
and reversing. The spindle assembly is dyna- 
mically balanced so that full advantage of the 
smooth gearless running torque can be taken in 
the high-speed range, which enables a high 
degree of accuracy and fine finish to be main- 


bottom of the feed box forms an oil bath from 
which gears, bearings, and other mechanisms 
are lubricated. 

The saddle and cross slide are controlled by 
hand-operated stop bars. An indicator on the 
longitudinal feed hand wheel enables length 
dimensions to be duplicated within fine limits. 
The cross slide stops are protected from swarf 
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tained in the work. Ventilation of the motor is 
effected by a fan mounted-on the spindle. 
Owing to the rate at which metal is removed 
when using “‘ Ardoloy ”’ tools, the lathe is pro- 
vided with a chuck guard fitted with an obser- 
vation window of safety glass and a lighting 
window above. 

The feed box is driven from the main spindle 


SADDLE AND 


by a train of hardened and ground gears on ball 
bearings. Six changes of reversible automatic 
feeds from 40 to 480 cuts per inch are provided 
to both sliding and surfacing motions of the 
saddle and the longitudinal motion of the 
capstan slide. The changes are made by a 
finger-operated dial and the mechanism is pro- 





be made instantaneously, without stopping the 














“ ELOPTIVE’’ CAPSTAN LATHE 


by a swinging cover. A quick-acting self- 
indexing turret is fitted on the front of the cross 
slide. One movement of the lever releases the 
clamping mechanism and a reverse motion 
indexes and reclamps the turret. A simplified 
chasing mechanism can be fitted as an extra 
when required. Each leader cuts three different 











tected by a self-setting slipping clutch. The 


pitches right or left hand. Thus a four-per- 








SLIDE 


Cross 


inch leader will cut sixteen, eight, or four 
threads per inch. The leader shaft is fitted 
with a small disengaging clutch, so that it 
need not rotate except when chasing. A quick 
withdraw mechanism ensures that the chaser is 
withdrawn from the work at the same time as the 
nut is withdrawn from the leader. An improved 
form of capstan slide is fitted to the machine. 
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Length dimensions are controlled by quickly 
adjusted self-selecting stops, which trip the 
feed and also act as dead stops. These stops 
are mounted on a hexagon bar geared to rotate 
with the capstan. Tho slide has a graduated 
scale with an adjustable pointer, and the 
pilot wheel is provided with an indicator by 
which the amount of pressure on the stops and | 
consequently length dimensions can be accur- 
ately duplicated. Automatic lubrication is 
provided to the aprons of both the saddle and 
capstan slide, and the mechanism in each is 
protected by a safety clutch through which 
the feed shaft is driven. 

The “Flamard’’ process, whereby sliding 
surfaces are hardened to 478/555 Brinell, is 
applied to the prismatic ways of the bed, the 
guide ways of the capstan slide and the mating 
surfaces on the slide itself, the bottom face of 
the capstan block and its seating on the slide. 
In addition the bed ways are completely pro- 
tected at the headstock end from chips, dirt, 
dust, and cutting fluid by sliding covers 
attached to the left-hand side of the saddle. 
These covers are bedded down on the ways 
so that they are in actual contact over the whcle 
of the sliding surfaces and the lubricant is 
effectively retained and distributed. The 
capstan slide is long enough to cover and pro- 
tect the lower slide in all positions, and lubri- 
cant is continually supplied from the central 
reservoir. 

The machine can be fitted with a Qin. 
Coventry concentric chuck or a 9in. Herbert 
air-operated chuck, dynamically balanced. 
Distortion of frail work can be avoided by 
means of an air pressure variator by which the 
pressure on the chuck jaws can be reduced 
before the finishing cut. A taper attachment 
can be supplied to turn internal or external 
tapers up to 6in. long, with a maximum 
included angle of 30 deg. Taper threads can 
also be cut in conjunction with the chasing 
mechanism. 








‘Link Type Flexible Coupling 





CONFINED space is a problem often presented 
when motors and machines are to be coupled 
together. This is frequently the case when it is 
desirable to fit a flexible coupling, for, owing to 
their construction, their overall length is gener- 
ally greater than that of a solid coupling. The 

















LINK TYPE FLEXIBLE COUPLING 


newly designed ‘‘ Silentbloc ”’ link type flexible 
coupling, illustrated herewith, has been designed 
expressly for the purpose of connecting machines 
and motors, or similar drives, when the distance 
between the two is relatively small. The new 
coupling is composed of two flanges machined 
to connect to the flexible links. In each link are 


the link units are bolted to the flanges assembly. 
Should a link need to be withdrawn, it can be 
done without disturbing either flanges, shafts, 
or machines. The adoption of “ Silentbloc ” 
flexible bushes in the link units gives three 
advantages :—(i) The bushes, owing to the pre- 
loaded rubber insert, permit, it is claimed, the 
maximum possible load to be carried for the 
dimensions of the bush ; (ii) interchangeability 
is secured with standard ‘‘ Silentbloc ”’ flexible 
bushes; and (iii) maximum flexibility is 
obtained from the bush itself. 

The flanges may be designed to accommodate 
three, four, six, or even eight links in the 
coupling. The coupling, it is stated, is 
unaffected by weather, atmosphere, moisture, 
grit, or e to the elements. No lubrica- 
tion or odjnsenens is required. There is no 
movement of metal upon metal, or metal upon 
rubber, and consequently no wear takes place. 








Spring Socket for Wire Ropes 


WHEN a dragline, navvy, or similar machine 
is in operation, there is a continual succession of 
small shocks in the bonds arising from the 
moving parts of the machine, in addition to the 
heavy shocks due to the digging and hoisting 
operations. To these shocks can be directly 
attributed the frequency with which the bonds 
break. The ordinary dragline bond fastenings 
are cumbersome and the rope is held in a rigid 
grip, with the common result that the rope tears 
at the socket. Turner's patented spring socket, 
illustrated herewith, is so constructed that the 
spring action absorbs the shocks in the bonds 
and, by their elimination, the life of the rope is 
prolonged, it is claimed, to ten or twelve times 
that of one used with the ordinary type of 
socket. The socket also effects an additional 
saving in rope length. With the ordinary socket, 
after the rope has broken at the fastening two 
or three times, the rest of the rope, which is still 
in good condition, has to be thrown away 





and similar aircraft structures, the plywood 
“ biscuits ” can be rapidly “ spotted ”’ in place 
with the gun and the use of brads is avoided. 
Similarly, plywood stiffening strips can be 
fixed to plywood skins. The strip is coated 
with adhesive and held in place on the skin 
in a simple jig. The gun is then applied for a 
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Spot GLUING GUN EQUIPMENT 
few seconds—the time depending on the thick- 
ness of the plywood used—to spots at a pitch 
of lin. to l}in. The cured spots hold the 


clamps or other pressing devices whilst tho 





. Split Collar 


remainder of the = area hardens normally. 
The gun also simplifies the operation of laying- 
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because it is too short. With the spring socket 
the b are so i t that the life 
of the whole rope has been used up by the time 
it must be discarded. As originally designed, 
it was found that mud could enter the barrel and 
clog the Lape to the extent of rendering it 
useless. is defect has been remedied by the 
makers, Brown Lenox and Co., Ltd., Millwall, 
London, E.14, by the addition of a diaphragm 
in the barrel, which completely isolates the 
spring. The socket is made in three sizes to 
suit }in., fin., and jin. rope. 


— aa 
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Spot Gluing with High- 
Frequency Heating Gun 








THE high-frequency 

makes it possible to apply heat locally to a 
synthetic glue, so as to cause it to set hard 
within a short space of time. The area heated 
by the gun is circular, with a diameter of about 
fin. The adhesive outside the heated spot is 
unaffected in properties, and if the correct type 
is used will eventually harden at shop tempera- 
ture to produce a complete bond. It is thus 
possible to build up an assembly in a jig by 
“spot gluing,” and to remove it from the jig 
immediately. Overall setting of the adhesive 
then takes place whilst the assembly is awaiting 


SPRING SOCKET FOR WIRE 


gun, illustrated herewith, | used 








inserted two ‘“‘Silentbloc ” flexible bushes and 


further operations. When building ribs 





up tailored veneers on a shaped mould for the 
production of plywood of double curvature. 
Considerable difficulty is commonly experienced 
at present in the edge gluing of successive 
veneers on the mould. The standard practice 
of heating the glue line with a soldering iron and 
applying side pressure by hand is slow and 
somewhat uncertain. Paper tape or metal 
staples can be used, but must be located in 
positions where they can be removed so that 
they do not remain in the finished article. By 
means of the high-frequency gun the veneers 
can be spot glued together with rapidity and 
security. The spots are widely spaced in 
places where the curvature is slight, and are 
crowded together where curves are severe. 
Synthetic resin glues, such as Aerolite 304 F, 
are particularly suitable for this operation, 
although skin glue and formaldehyde can be 


The radio frequency power of about 100 watts 
at 170 megacycles is supplied by a self-oscillator, 
which, together with its power unit, is housed 
in a steel case measuring 10in. by 8in. by 18in. 
The oscillator weighs only 45 lb., and is easily 
lifted by the carrying handles provided. The 
high-frequency power is applied to the work by 
means of @ gun connected to the oscillator by 
a flexible concentric transmission line. i 

is accomplished by sliding a button on the top 
of the gun, which carries a lamp which is 
brightly lit by the high-frequency current at 
the position of correct tuning. The power is 


strip firmly in place and eliminate the use of 
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automatically switched on when the gun is 
pressed on to the work, and is then automatic- 
ally switched off after a predetermined interval 
by @ timing circuit in’ the transmitter unit. 
The time interval can be set at any value up to 
12 sec. by @ dial on the transmitter. The time 
required to cure the glue depends on the thick- 
ness of the veneer, but glue lines beneath 2 mm. 
yencers may be cured in 2 sec, The apparatus 
is designed to work off a 190-240-volt, 50-cycles 
supply, and the input power required is 600 
watts. Other electrode assemblies have been 
developed to enable the transmitter to be used 
in preheating plastics before moulding. 

These high-frequency guns are available only 
for work of national importance and of high 
priority. They have been developed by Aero 
Research, Ltd., Duxford, in co-operation with 
Pye Telecommunications, Ltd., Cambridge. 








Gas-Burning Diesel Engines* 
By ROBERT CRAMER, Jun.t 


HistoRY OF THE DEVELOPMENT 


Tus development of the gas-burning diesel 
engine has been carried forward in three major 
stages. The original conception was an engine 
which would be instantaneously convertible 
from gas to liquid fuel to serve areas in which 
gas was available at favourable rates during 
only a portion of the time. None of the plants 
so far built has required this feature because 
in all those locations natural gas is continuously 
available. 

The first experiments were conducted in 
March, 1928, at the shops of the author’s com- 
pany, on a@ three-cylinder, 16}in. by 22in., 
240 r.p.m., two-cycle, 560 B.H.P., air-injection 
diesel engine, using manufactured gas of 520 
B.Th.U. per cubic foot high heat value, which 
was piped to the injection air compressor of the 
engine at approximately atmospheric pressure. 
In the first test this gas was compressed to 
1200 Ib. per square inch in a separate small com- 
pressor and piped to one cylinder only, where 
it was injected through the standard air injec- 
tion fuel nozzle. No attempt was made to 
regulate automatically the gas quantity injected 
and the oil-injection pump was used to furnish 
ignition fuel to the gas-burning cylinder. 
Governing of the fuel supplied was continued 
to the other two cylinders, which were running 
on fuel oil in the conventional manner. No 
difficulty was experienced in getting the gas to 
burn on the diesel cycle during these early and 
relatively crude experiments. 

Following this the gas was piped directly to 
the injection air compressor of the engine, com- 
pressed to 1200 Ib. per square inch, and injected 
through the standard air injection nozzles of 
all three cylinders. The fuel pump arrangement 
was not disturbed, except that the governor 
was disconnected from the regulating shaft, 
thus permitting the simultaneous injection of 
any desired proportions of oil and gas. The 
fuel pumps were timed to deliver oil during 
each stroke before the needle valve was lifted, 
as in the conventional air injection arrange- 
ment. No governing system was employed 
other than hand regulation by means of the 
starting lever, which brought the needle valve 
lifting mechanism into or out of action by 
shifting the excentric hubs of the fuel levers. 

The foregoing experiments lasted only four 
days, but definitely established the following 
acts :— 

(1) Manufactured gas would ignite and burn 
satisfactorily on a diesel cycle without other 
ignition means in a conventional combustion 
chamber. 

(2) Ignition was somewhat irregular or 
‘bumpy " on gas alone, but could be controlled 
by the injection of very small amounts of fuel 
oil, using the gas to inject the oil. The oil used 
to control the combustion of the gas has been 
termed “‘ pilot oil.” 


The second stage in the development of the 
gas diesel was the conversion in the field of a 
five-cylinder, 1250 H.P., 20%in. by 26in., 
180 r.p.m., two-cycle, air-injection engine at 
the Bisbee, Ariz., plant of the Phelps Dodge 
Corporation during 1931 and 1932. This work 
was done under adverse conditions and before 
the trials could be completed operations at the 
plant were abandoned, ending the study. Since 
the engine was driving a generator, governing 
means were necessary in this case. Various 
mechanical governing arrangements were tried. 
Under one scheme the gas was throttled before 
entering the injection valve, and under another 
the lift of the needle valve was varied by 
changing the position of the fulerum of the 
lever. In spite of the early abandonment of 
this experiment, the following additional points 
were established :— 

(1) Natural gas, having a heat content in the 
range of 900 to 1100 B.Th.U. per cubic foot, 
could be burned on the full diesel cycle as 
easily as manufactured gas of a lower B.Th.U. 
value, but pilot oil was also required as a com- 
bustion stabiliser. 

(2) Governing by varying the needle valve 
lift was feasible ; throttling methods were not. 

The third stage was the development of the 
hydraulic valve gear. In June, 1935, the City 
of Lubbock, Tex., placed an order for a gas- 
burning diesel engine, of a design similar to 
existing diesel engines, for installation in its 
municipal power plant. This unit was a 17in. 
by 26in., eight-cylinder, 225 r.p.m., two-cycle 
engine rated 1665 B.H.P. at 3200ft. elevation, 
and arranged to be convertible to an air-injec- 
tion, fuel oil-burning diesel engine. The time 
required for conversion was to be a matter of 
a few hours rather than instantaneous con- 
vertibility. The engine was built with a 
mechanical gear which did not perform satis- 
factorily in the shop tests. In order to carry 
out the provisions of the contract under which 
the engine was purchased, the hydraulic valve 
gear was then conceived and developed, and it 
proved completely successful from the start. 
This valve gear of the Lubbock engine has been 
described by J. J. Graham,{ superintendent of 
the Lubbock plant. 

No basic changes have been made from the 
gas-injection system since this first installation. 
The hydraulic system for lifting the fuel needle 
valve has proved so successful that it has been 
applied to air injection as well as to gas-burning 
diesel engines. At present convertible engines 
do not include any mechanical levers and pull 
rods for operating the valves. 


Present Hypravtic Vatve System 
EMPLOYED 


The present hydraulic valve mechanism is 
shown in Fig. 1 and incorporates some mecha- 
nical improvements over the original system 
described by Graham. A standard Bosch fuel 
pump is driven from the camshaft of the engine. 
The delivery valve is replaced by an open fitting 
having an inside diameter slightly less than the 
plunger diameter and is connected by a tube 
of the same inside diameter to an actuator 
cylinder located on the engine cylinder head. 
A compression spring is located above the fuel 
valve lever in place of the tension springs 
originally used. The actuator plunger lifts the 
fuel valve lever through a link with rounded 
ends. 

The present design was evolved to reduce the 
effective mass of the system, in order to secure 
better control of the lift of the needle valve. 
The link construction eliminated the necessity 
for relatively heavy rollers at the end of the 
lever. The original system used a tube of 
relatively small diameter surrounded by a 
water jacket. Since the inertia of the oil 
column is proportional to the square of the 
velocity and directly proportional to the 
actuator mass, increasing the diameter of the 
tube until it was equal to the plunger diameter 
reduced the inertia by reducing the velocity. 
The benefit of any further increase in diameter 





* From a paper presented at the National Meeting, 
Tulsa, Okla., May 8th-10th, 1944, of the Oil and Gas 
Power Division of the American Society of Mechanical 
Engineers, 

} Assistant chief engineer, Nordberg Manufacturing 
Company, Milwaukee, Wis. hd 


¢‘‘ Operating Experiences with Gas Fuel Diesel 
Engines,” by J. J. Graham, paper presented at the 
on on ie Kegtavorts Oil and oe hiner, af wen 
938; on file ring Societies’ » 29, West 
Thitty-Ninth Street, New York, N.Y., as Miscellaneous 








Papers, 1938, No. 21. 


was offset by compressibility of the oil and 
flexibility of the tube. It was then discovered 
that the lower oil velocity reduced the heating 
of the oil column to such an extent that a water 
jacket was no longer necessary, permitting 
elimination of a troublesome mechanical detail. 

“The construction of the gas injection valve 
is also shown in Fig. 1. It is similar to an air 








Z 








Susy aN 
aN eae S 
ell 
N 
y 
N 
\ 
\ 
SS 





pSSSSSSSo 5S 


| 


RG 





> “Tee Encweer™ Swain Sc. 


Fic. 1—Diagram of Hydraulic Injection System 


injection valve, except that it has been sim- 
plified by eliminating atomiser plates and other 
internal parts which are found unessential for 
the small amount of pilot oil required. 


Pitot O1 


The ignition of gas when burned alone in a 
diesel engine is erratic. This erratic ignition is 
manifested by early and rapid firing of the gas 
on one power stroke, and later on slower firing 
on another stroke. This phenomenon is accom- 
panied by ‘“‘ bumpy ” operation of the engine 
as @ whole, which makes the engine generally 


WITHOUT PILOT OIL 








WITH PILOT OfL 
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FiG. 2—Jndicator Card, Without Pilot Oil 
Fic. 3—Indicator Card, With Pilot Ow 


unsatisfactory for generator service and causes 
it to sound irregular and noisy. It is quite 
possible that the available temperatures at 
diesel compression pressures of 480 Ib. to 500 Ib. 
per square inch are proportionately higher in 
respect of ignition temperature of fuel oil than 
gas, and that such disturbances as bits of 
incandescent carbon, variation in compression 
pressure, because of late burning, and higher 
initial temperature and pressure of air at the 
beginning of compression, result in early or late 
ignition of the gas. The slight cooling of the 
entering gas as it is throttled from injection 
pressure to the pressure in the combustion space 
adds to the uncertainty of the ignition. 

Fig. 2 is an indicator card recording two 
successive cycles of a gas-burning diesel engine 








without pilot oil, in which the one cycle has 
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been indicated by a dotted line and the succeed- 
ing one by a solid line. Fig. 3 is an indicator 
card taken on the same cylinder with pilot oil. 
Great care was exercised to have the indicator 
in the best possible condition, and the piston 
practically frictionless. It is to be noted that 
the compression lines on the first card do not 
coincide, due perhaps to the early ignition 
cycle following the late ignition cycle, causing 
different pressures to exist at the start of the 
compression strokes. 

The amount of heat supplied by the pilot oil 
is small, approximately 5 per cent. of the total 
required, but so far it has been found indispens- 
able to secure smooth operation. 

Pilot oil was originally supplied by multiple 
fuel injection pumps of conventional type, as 
used on small diesel engines. In the more recent 
installations, it has been found advantageous 
to use small individual fuel injection pumps, 
which permit convenient adjustment of the 
pilot oil to the minimum required, and also 
compensation for leakage due to plunger wear 
of individual pumps. The amount of pilot oil 
remains constant at all loads, but the pumps 





are connected to the regulating shaft of the 


99,000 H.P., in unit sizes from 1000 B.H.P. to 
3600 B.H.P., and in plant sizes ranging up to 
more than 40,000-kW capacity, are in daily 
operation on natural gas. Air injection engines 
totalling over 15,000 H.P. now running on fuel 
oil have been arranged for conversion to gas 
operation at any time the relative cost of fuel 
oil and natural gas at those locations makes 
such conversion desirable. 

The development of extensive natural gas 
deposits in the mid-continent area of the United 
States and the existence of a system of gas pipe 
lines through which gas is distributed over this 
and distant areas make natural gas available 
to many localities formerly dependent entirely 
upon coal and fuel oil. New and important 
gas pipe lines now under consideration for 
future construction will make natural gas 
available to many other communities. 

These are very important considerations 
when viewed in the light of current trends in 
the production and consumption of petroleum, 
to the use of which conventional diesel engines 
are confined. 

Test results on the first gas-diesel engine 
installed in the municipal electric plant at 





Fic. 4—Plant of Universal Atlas Cement Company 


engine through a linkage which cuts off their 
oil supply during stopping and starting periods. 
This avoids filling the fuel valves with oil, which 
might cause heavy firing pressures when start- 
ing the engine. 

CoNVERTIBILITY 

The original idea of instantaneous converti- 
bility has not been abandoned, but so far has 
not been required on any actual installations. 
All engines have been built so as to be readily 
convertible from gas operation to either air 
injection or solid injection operation on fuel oil. 
Furthermore, some engines have been installed 
as oil-burning engines with provisions for con- 
verting later to gas operation. Such provision 
entails for the most part additional pads on the 
cylinder heads for supporting the actuator, and 
extension of the camshaft and cam casing for 
pilot oil pumps. 

The convertible air injection gas-diesel engine 
is built with a three-stage compressor of ample 
capacity for operation as an air injection engine. 
The amount of gas required at maximum load 
is less than the maximum air requirement. 
Regulation is accomplished by throttling the 
suction of the compressor through a regulating 
valve which maintains constant gas pressure 
at the injection valves. 

Natural gas is available in most localities at 
a pressure of approximately 60 Ib. per square 
inch. In such cases a much smaller compressor 
is required for engines convertible to solid 
injection of oil fuel. Regulation is accomplished 
in the same manner, but is predicated upon the 
higher suction pressure. 

INSTALLATIONS 


Gas-diesel engines aggregating more than 


Lubbock, Tex., have been presented by J. J. 
Graham in the paper{ previously cited. By 
applying the correction factor given for the 
heat value of the gas, the fuel consumption 
reported was as follows :— 








Load Full. Three- Helf. 
quarters. 
Gas, B.Th.U...._... 11,260 10,228 10,885 
Pilot oil, B.Th.U. 650 900 1,400 
Total B.Th.U. per 
| are 11,910 11,128 . 12,285 


All values given are high heat values. Per- 
formance data of this engine are also presented 
for a period of twenty months ended May 31st, 
1938, during which time the engine generated 
11,105,100 kWh on 127,355,000 cubic feet of 
natural gas, at a cost of 16,730-96 dollars, and 
75,000 gallons of pilot oil at a cost of 3000 
doilars, a total fuel cost of 1-77 mills per kilo- 
watt-hour. The average fue! consumption 
during this period was 11,427 B.Th.U. per 
kilowatt-hour, based on high heat value and 
including pilot oil. 

Typical of the performance records of other 
gas-diesel engines is that of a 2430 H.P. unit 
installed by the Indian Irrigation Service, 
Department of Interior, at Coolidge, Ariz., and 
described by R. G. Hornberger.§ The operating 
data reported in this paper for the period from 
August Ist, 1939, to July 31st, 1940, is sum- 
marised in a table. 

All heat values for gas and pilot oil referred 
to in this paper are gross or high heat values. 
The low or effective heat values, on which gas 





§ ‘‘ Year’s Service Record Shows Gas Diesel Economy,” 
by R. G. Hornberger, Power, Vol. 84, 1940, pages 





724-27. 


consumption of conventional spark ignition gas 
engines is usually based, are about 10 per cent, 
lower, and hence corresponding fuel consump. 
tion figures would be about 10 per cent. lower, 
Fig. 4 shows the Atco, Tex., plant of the 
Universal Atlas Cement Corporation. hore 


Performance Data of 2430 H.P. Gas-Diesel Engine 
Total power generated, kWh 12,588,300 
Gas consumed, cubic feet ... 125,311,000 
Gas consumed, B.Th.U. 132,680 million 

7,18 


Pilot oil consumed, gallons... 57, 
Pilot oil consumed, B.Th.U. 8,041 million 
Total B.Th.U. consumed ... .... 140,721 million 
Ave fuel consumption, B.Th.U. 

per die. ieee. ied cen). cee, AL BTO 
Average fuel cost, per kWh 2-35 mills 


are three five-cylinder, 2000 H.P., 2lin. by 
29in. engines, all convertible to air injection 
oil engines, but presently running on natural 
gas. The pumps, actuators, and connecting 
tubing can be clearly seen. 








The Future of Export Trade 





In an address given by Mr. Harcourt John- 
stone, the Secretary of the Department of Over- 
seas Trade, at the Birmingham Chamber of 
Commerce on Friday, August 25th, on the 
occasion of the Ministry of Information luncheon 
hour meeting, reference was made to the future 
of export trade and the possibility of reviving 
the British Industries Fair at Birmingham. 
Mr. Johnstone said that it would be of even 
greater importance after this war than after 
the last for our export trade to be maintained 
and expanded. It would not be enough merely 
to improve our central services to exporters. 
We had to see that our overseas staffs were 
adequate to keep the Overseas Trade Depart- 
ment continuously supplied with up-to-date 
commercial intelligence. Concerning the Export 
Credits Guarantee Department, he said it was 
hoped during the next session of Parliament 
that it may be possible to introduce legislation 
to extend export credit facilities. Industry, he 
continued, had the right to expect the fullest 
possible help from the Government, and the 
Government on its part would do its best, when 
the demands of war were satisfied, to facilitate 
the change-over to peacetime production. The 
Department’s task was to provide exporters 
with all the assistance they needed, both in 
regaining old markets and in opening up new 
ones. Birmingham’s industries, and, in fact, 
the whole industrial Midlands, had, he thought, 
valued the help his Department had been able 
to give in promoting their export trade in the 
past. He was confident the Department would 
not fail in the future. Consideration was being 
given to the revival of the British Industries 
Fair, which, Mr. Johnstone thought, might play 
an important réle in the furtherance of our 
export trade. It would be the wish of manu- 
facturers generally, he said, when the Fair was 
resumed to give first preference to exhibits by 
export industries. 








AIRcRAFT APPRENTICES SCHOLARSHIPS,—Further 
evidence of the attention which the British aircraft 
industry is paying to the technical training and 
education of youth is contained in the announce- 
ment that Mr. Robert Blackburn, chairman of 
Blackburn Aircraft, Ltd., has made available an 
annual scholarship of £100 to the apprentice who 
achieves the best results in the examinations for 
the Ordinary National Certificate in Mechanical 
Engineering.. The Society of British Aircraft Con- 
structors has had in being for many years a scheme 
for the encouragement of boys whose parents are in 
financial circumstances that would otherwise debar 
them from following their chosen career. Recently 
the de Havilland company announced details of 
a comprehensive education scheme for aeronautical 
training, whilst Westland Aircraft has a scheme 
leading ultimately to a university course at Cam- 
bridge with assistance of the order of £250 a year. 
Nearly all the leading British aircraft firms have 
individually sponsored scholarship schemes for the 
promotion of apprentices giving evidence of a bent 
for aviation. Under the new scheme now announced, 
Blackburn apprentices will be started on a course 
for the diploma in aeronautics at University College, 
Hull. The first award will be made this year on the 





results of examinations already held. 
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Iron and Steel in the United States 


The production of iron and steel in the 
United States is maintained at a very high level. In 
the Birmingham district eighteen furnaces are in 
operation. Two furnaces are idle for repairs and 
one has been taken out of production. In the 
Pittsburgh district three furnaces are idle, owing to 
a reduced demand for hot metal for the open- 
hearth furnaces. In Youngstown the full comple- 
ment of furnaces is fully employed. At the end of 
August the steel production averaged 97 per cent. 
of capacity, which was equivalent to a weekly 
estimated output of 1,737,000 tons of steel ingots. 
This compared with 1,714,000 tons in July. Some 
jsolated strikes in the Pittsburgh area have reduced 
open-hearth operations and production there has 
fallen to 92 per cent. of capacity. At Detroit the 
industry averaged 88-6 per cent., at Youngstown 
95 per cent., at Chicago 100 per cent., and Bir- 
mingham 95 per cent.. It is reported that the 
Canadian steelworks are operating at 80 per cent. 
In July the production of steel ingots totalled 
7,474,290 tons, an increase over the June produc- 
tion, which totalled 7,217,230 tons. For the seven 
months ended July 31st, the total production in the 
United States steel industry was 52,536,170 tons, 
compared with 51,294,320 tons for the correspond- 
ing period of 1943. In July the output averaged 
94-4 per cent. of capacity, with the output of open- 
hearth steel at 96-7 per cent. and Bessemer at 
80-9 per cent. The output of the electric furnaces 
in July amounted to 334,710 tons. This was the 
smallest production since September, 1942, and 
was thought to indicate the trend to use open-hearth 
instead of alloy steels. This is a development of 
works practice and a question of costs. The 
deliveries of finished rolled steel products of the 
industry in the United States, according to the 
American Iron and Steel Institute, declined in 
June from the previous month by 149,000 tons. 
The total deliveries of all classes of steel in June 
were 5,703,314 tons. This figure was arrived at 
after 539,515 tons, shipped to members of the 
industry for further manufacturing processes, had 
been deducted. The total of rolled finished products 
delivered during the first six months of 1944 was 
34,991,140 tons. ~ 


The Pig Iron Market 


The pig iron producers throughout the 
country have much the same tale to tell of a declin- 
ing demand, in spite of the recent curtailment of 
output. At the time this move on the part of the 
Iron and Steel Control aroused some misgiving 
amongst consumers, but, as events turned out, the 
slackening in demand, which has now been apparent 
for some months, proved these fears to be ground- 
less. The foundries were also instructed to restrict 
their output by 10 per cent., the intention being 
in both cases to conserve transport and fuel. This 
arrangement, however, has been cancelled, and now 
the output is not limited. Since Government 
requirements in the way of castings, &c., have 
been materially reduced, it is probable that the 
lessened output of the pig iron producers and the 
foundries is sufficient. On the whole, engineering 
foundries are moderately well employed, and are 
able to get all the pig iron they require, excepting 
hematite. In the ordinary course, these foundries 
used a considerable quantity of hematite pig iron, 
but while this is in short supply they have to use 
substitutes in the shape of Jow-phosphorus and 
refined pig iron, but they are able to obtain their 
full requirements without difficulty. The policy of 
the Iron and Steel Control for some little time has 
been to regulate the stocks at the foundries in order 
to avoid some establishments holding large stocks 
whilst others had to go short. This position seems 
to have been reached, and there is a general feeling 
amongst consumers that licences to purchase pig 
iron will be issued on a more liberal scale in the 
near future. The light castings industry is in much 
the same position that it has occupied since the 
early days of the war, and few of these establish- 
ments are employed at anything like capacity. 
Until building operations are resumed on an exten- 
sive scale it seems unlikely that the light castings 
foundries will be able to obtain all the work they 
need. The jobbing foundries are another section 
of the consuming industries which is suffering from 
lack of work. Supplies of the pig iron they require 
are available, but the demand for their products 
has declined considerably. The textile engineering 
foundries are experiencing quiet conditions, although 
it is believed that post-war requirements will be on 
a heavy scale. There is a large production of basic 
pig iron, and the steelworks are receiving their full 
requirements. 


Markets, Notes and’ News’ 


The prices quoted herein relate to bulk quantities. 


Export quotations are f.o.b. steamer 


Scotland and the North 

Although from time to time there have 
been reports of a slight improvement in the demand 
for iron and steel, the demand has not visibly 
increased, and in some departments of the Scottish 
steelworks it has been difficult to maintain opera- 
tions. If one branch has suffered from the con- 
traction in business more than others, it is the heavy 
joists and sections department. The plate makers 
also are not free from anxiety, since the volume of 
new business coming forward in this description is 
steadily shrinking. The majority of plate makers 
are now offering fairly near delivery, in sharp con- 
trast to the position ruling a year ago. Heavy 
joists and sections have been in poor demand for a 
long time, but until recently business in the larger- 
diameter bars was well maintained. New business 
in this description, however, has materially decreased 
oflate. On the other hand, there has been no decline 
in the pressure from consumers to obtain small bars 
and small and medium sections. The demand for 
these classes has not only been fully maintained, 
but shows a tendency to increase. Shipyards and 
armament makers are taking good quantities and 
the re-rolling works are heavily committed, and seem 
to be assured of months of active operation. The 
sheet makers in Scotland have a large tonnage of 
orders in hand, but the amount of new business 
coming forward has tended to decline during the 
t few weeks. Most of the recent orders received 
y the mills are for light sheets, and it is in the 
heavier categories that the recession in the demand 
is most noticeable. This branch of the industry 
has few anxieties regarding the future, since active 
business conditions are in prospect as a result of 
the probable demand for sheets for steel houses. 
Although the lull which has affected other steel- 
producing and consuming districts in Great Britain 
has been experienced in Lancashire, a fair amount 
of business is reported. Small bars and sections are 
required in large quantities. Conditions in the 
structural steel market are rather irregular, and 
there has been no increase in business in the heavier 
sizes. A strong demand continues to rule for all 
semi-finished material. Although the iron and 
steelworks on the North-West Coast are experienc- 
ing quieter conditions, they have a good reserve of 

orders. 


North-East Coast and Yorkshire 

Although the lull which seems to become 
more pronounced week by week is affecting indus- 
trial conditions at the iron and steel works on the 
North-East Coast, considerable activity prevails. 
The works have made inroads into their accumula- 
tions of orders, but they still have a good tonnage 
to work off. The demand for plates has dwindled 
during the past few months, and most of the makers 
are now in a position to give reasonably near 
delivery, and the pressure that was noticeable in 
the plate department appears to have been trans- 
ferred to other sections, notably to sheets and small 
and medium structural] steel, The demand for the 
latter has been active for some time, and recently 
appears to have gathered fresh strength. New orders 
are coming forward in considerable volume, and 
the re-rollers have large tonnages on their books. 
The shipyards and the armament makers are big 
consumers, and so far as can be seen the producing 
works are likely to be busily engaged for some time, 
judging by commitments and the present state of 
the demand. There is also a large business passing 
in sheets, and all the works seems to be busily 
employed. Business of late has been chiefly in thin 
sheets, and most of the works require extended 
delivery periods. Business in bars has been rather 
irregular of late; small bars are in active request 
and the makers are kept actively engaged, but there 
has been some decline in new business coming 
forward in bars of over 3in. diameter. In the York- 
shire iron and steel industry, the pressure of the 
demand seems to have generally relaxed. The 
manufacturers of basic steel are kept busy, but con- 
ditions appear to be changing in the alloy steel 
department. Business in the more expensive kinds 
of alloy steel has declined and many of the manu- 
facturers are in a position to accept more orders 
than are coming their way, The cheaper kinds, 
however, are in request, although this branch is 
not so busy as it was a short time ago. Quiet con- 
ditions also rule in the crucible steel department, 
but there is a potential demand for stainless steel, 
which, however, is not made available, except for 
essential purposes. 


The Midlands and South Wales 
Compared with the activity in the iron and 
steel markets a year ago, current conditions are 
quiet. The lull in business has lasted long enough 
to enable the manufacturers to overtake a con- 





Unless otherwise specified home trade quotations are delivered f.o.t. 


siderable proportion of the orders upon their books, 
so that in a number of cases they are able to give 
much shorter delivery than even a few weeks ago. 
The re-rolling section of the industry is busy, and 
most of the works are carrying a substantial reserve 
of orders. In general, this branch is assured of busy 
conditions for some months, The demand for light 
and medium structural material and small steel 
bars has ruled for some time, and recently there has 
been a tendency for new business to become easier. 
Sheet makers are in a satisfactory position and 
there is a substantial amount of new business coming 
forward. Most of the works can only offer far- 
forward delivery, and a good deal of the business 
in hand is on Government account. Generally, 
alloy steel makers are busy, but neither the demand 
nor the volume of work in hand approaches the 
quantities handled at the corresponding period of 
last year. The demand for this steel has weakened, 
particularly for the more expensive descriptions. 
In many cases manufacturers producing this class 
of material would be glad to obtain more work. 
The position is different, however, in the case of the 
cheaper alloy steels, which are largely used by the 
engineering industry, and there is a substantial 
business passing in these qualities. The demand for 
semi-finished steel keeps up, and considerable quan- 
tities are passing to the consuming works. Lately 
it has been intimated to consumers that they must 
not rely upon large quantities of semis being 
imported from abroad, and users continue to use 
good tonnages of any material, such as crops, 
defectives, and bar ends, which are suitable for 
re-rolling. The easier conditions which have ruled 
in the iron and steel industry in other parts of the 
country are affecting South Wales. The demand for 
semi-finished steel, however, is fully maintained, 
and good tonnages are being sent to consumers in 
other districts. Plate makers are now in a position 
to give earlier deliveries than they were, and for a 
considerable time there has been a poor business 
passing in heavy sections. Business in tinplates 
has fluctuated of late, and the activity noticeable 
a week or two ago has not been maintained. Export 
business has been insignificant for a long time, and 
of late the home market has been quieter. A fair 
business has been done in black plates. Although 
new business in sheets has declined during the past 
week or two, there is still a fair amount coming 
forward, and the sheet makers are in the satisfac- 
tory position of having a good reserve of orders on 
their books. 


Iron and Steel Scrap 


Business in practically all descriptions of 
iron and steel scrap has become quieter. The 
position has changed to the extent that there seem 
to be ample supplies available, and consumers 
appear to have covered their immediate require- 
ments in the majority of cases. The demand is, 
as it has been for a long time, for the heavier and 
better qualities. In the case of these latter descrip- 
tions, supplies are on a more liberal scale, and, with 
the easier conditions ruling in the iron and steel 
industry, consumers’ requirements have shown a 
tendency to decline. A fairly good volume of busi- 
ness continues to be transacted in bundled steel 
scrap and hydraulically compressed steel shearings, 
but of late the issue of truck labels has been on a 
rather restricted scale. The position of mild steel 
turnings has not varied much ; supplies continue to 
arise in good quantities, and their disposal is not 
easily arranged. Dull conditions also characterise 
the market for mixed wrought iron. and steel scrap 
for basic steel making. There is little demand for 
good heavy material, whilst consumers appear to 
be carrying fair stocks of the light material. Only 
a moderate business has passed in compressed basic 
bundles, and there is a tendency for holdings to 
accumulate in merchants’ yards. The decline in 
shipbreaking operations has particularly affected 
the supply of the higher quality steel scrap. The 
demand for cast iron scrap, however, has been fairly 
well maintained. Heavy cast iron scrap in large 
pieces and furnace sizes is well taken up, whilst 
there is a steady demand for light cast iron scrap. 
An important business is passing in good cast iron 
machinery scrap in cupola sizes, but the quantities 
offering are barely sufficient to meet consumers’ 
requirements. As a result, this description is being 
rather eagerly sought. Business in cast iron borings 
has declined of late. Quiet conditions rule in the 
market for alloy steel scrap. The demand for nickel 
steel scrap is moderate, and only a poor business is 
passing in nickel chrome and manganese steel scrap. 
Rather more activity is noticeable in the demand 
for high-tungsten high-speed steel scrap. A 
moderate amount. of interest has. been shown in 
straight nickel steel scrap. 
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Rail and Road 


* L.M.S. War Trarric.—Some idea of the colossal 
war effort of British railways is illustrated by figures 
issued recently by the London Midland and Scottish 
Railway Company. That company alone has run 
no less than 139,034 special O.H.M.S. trains during 
the five years of war. These comprise 71,708 
personnel trains, 35,812 stores trains, 21,164 petrol 
trains, 1653 Forces’ mail trains, and 8697 ammu- 
nition trains. 

VETERANS OF THE L.M.S.—There are now nearly 
7000 L.N.S. railway employees over retiring age who 
are sticking to their posts until victory is won. 
Over 6000 of these veterans reached their retiring 
age since the war broke out, but kept going, while 
nearly 900 others over sixty-five emerged from their 
retirement to carry on their old jobs. Drivers, 
carters, shunters, blacksmiths, fitters, 
boilermakers, seamen, clerks, inspectors, and plate- 
layers are a few of the posts these men are filling. 

A Rarmtway Exnuisition.—A British-American 
Railway Photographic Exhibition was opened in 
London on Friday, September Ist, by Colonel 
Norman Ryan, Assistant Chief of Transportation of 
the United States Army. Whilst many photographs 
in the exhibition show peacetime conditions, war 
activities of the railways are depicted in views of 
troops and equipment on the move, and of rolling 
stock assembled in this country by the U.S. Army 
Transportation Corps. The exhibition has been 
arranged by the four main line railway com- 
panies in collaboration with the United States Army 
Transportation Corps and the American Office of 
War Information. Although formally opened in 
London, the exhibition has been arranged for the 
provinces. It will begin with a tour ofi the Southern 
Railway. 

THe Dumrries CoLusion.—At 9.37 p.m. on 
Monday, June 12th, an empty carriage train having 
approached Dumfries at about 30 miles an hour 
under clear distant signals passed the home signals 
on the station platform in the stop position and 
collided with an empty push-and-pull train which 
was standing awaiting admission through a cross- 
over to the up platform. The driver and fireman of 
the empty carriage train and the driver of the stand- 
ing train were killed. The weather at the time was 
fine and there was still full daylight. Colonel Trench, 


in his report to the Ministry of War Transport, | automatic telephone exchange called “‘ Monarch,” 
attributes the accident to a combination of causes, | serving part of the City area, was opened for service 
primarily a failure of slotting equipment, which led | in London on September Ist. 


to the display of three distant signals in the clear 


position, despite the stop aspect of the home signal ; | Supply announces that it is now possible to release 
and secondly, incorrect acceptance by a signalman | natural calcined magnesite for laying and maintain- 
when adequate clearance was not available ahead|ing magnesium oxychloride floors in factories, 
It appears that two signalmen | hospitals, &c., and for other work of approved 
failed to notice that the control apparatus on the|importance. Application for licence to acquire 
down distant signal had been out of order for some | calcined magnesite should be made to the Ministry 
hours at least. The control apparatus (Hellier and | of Supply, Chrome Ore, Magnesite and Wolfram 
Gasson), albeit somewhat old-fashioned, is of robust | Control, Broadway Court, S.W.1. 


of his home signal. 


construction and there is no record of a similar 


failure before—the detachment of a counterweight. 1 decided to 
As a result of the absence of this counterweight the by the Institution of Chemical Engineers, the Insti- 
tute of Physics, and the Chemical Engineering 
P P Group on “ Instruments for the Automatic Con- 
to norman, Gieengagptnent did nob talc aye erm trolling and Recording of Chemical and Other Pro- 
: F F . cesses,” which was to have been held in London 
a ng ee ———— on September 22nd and 23rd. The new date for the 

8 P conference, which has not yet been fixed, will be 
announced in due course. 


arm of the control apparatus was not heavy enough 
to pull back the wire when the lever was restored 


the distant signals remained at clear. 


might well be simplified and improved, and he under- 
stands that a scheme for modernisation exists and, 
but for the war, would probably have been already 
installed. 


Air and Water 


SINKING OF THE 


at Brest. 
-battleship of the “ Richelieu” class, but only the 
hull had been built. 


Great Lakes Ices 
cutter, the ‘“‘ Mackinaw,” which has been designed | ( 


to meet conditions on the Great Lakes, is fitting out | comes into force on October Ist, contains certain 
Company. | amendments of the Control of Benzole and Coal 
Spirit Order, S.R. & O., 1944, No. 172. The amend- 
and a displacement of 5000 tons. The three pro-| ments, which consist chiefly of slight relaxations in 
pellers, one located forward and two aft, will be | certain of the provisions of the principal Order, are 
i developing 10,000 H.P. Ship-| mentioned in the explanatory note printed with the 
hipping Record says that the cutter | Order. 


at the yard of the Toledo Shipbuilding 
She has an overall length of 290ft., a beam of 70ft.. 


turned by 
building and 


represents a long step forward in the U.S. Coast |on September Ist, 1944, contains provisions as te 
Guard’s efforts to lerigthen the season of navigation | the prices at. which toluene may be sold or supplied 


He recommends that this signalling | annual general meeting of Morris Motors, Ltd., on 
should be given a high place in the order of priority | September 5th, Lord Nuffield said that no useful 
when it becomes possible to recommence such work. | comment could be made on the trading conditions 
which might prevail at the end of the war until a 
pronouncement was made by the Government on 
such matters as the continuance of controls, excess 
profits tax, 
Industry as a whole could be proud of the part it had 
** CLEMENCEAU.” —The Air | played in this highly mechanised war, and he com- 
Ministry has announced the bombing by R.A.F. | mended to the attention of all in high places a close 
“‘ Lancasters ” and the sinking of the uncompleted | appreciation of the fact that the welfare of the 
French battleship ‘‘ Clemenceau ’’ in the harbour | peoples in the whole world was inextricably inter- 
She was to have been a 35,000-ton | woven with engineering development. 


Minister of Fuel and Power has announced that he 
REAKER.—An ice-breaking | has made the Control of Benzole and Coal Spirit 


Memoranda 


vessel will have, is greater than that of any vessel 
in normal service upon the Lakes, and it will enable 
the ice-breaker to clear a channel sufficiently wide 
for even the largest ships to pass through without 
subjecting them to the damaging effects of solid ice 
coming in contact with their side plating. The 
cutter will also be equipped for the normal rescue 
and assistance activities of the Coast Guard. It 
will have a cruising range of 6000 miles. 


THe ‘“Searme III” FicuTer.—The Super- 
marine “ Seafire IIT ”’ is a single-engined, low-winged 
monoplane, single-seater fighter, with single fin and 
rudder. It is powered with a Rolls-Royce ‘‘ Merlin 
55” engine, which develops 1470 H.P. The pro- 
peller is a ‘* Rotol ’ four-blader. The ‘‘ Seafire III” 
operates from aircraft carriers and is fitted with 
arrester and catapult gear. It has folding wings. 
The armament consists of two 20 mm. cannon and 
four 0-303 Browning guns. 

AMERICAN NAvaL ConstruUcTION.—It was stated 
recently by Mr. James V. Forrestal, United States 
Navy Secretary, that America had built 65,000 
ships of all types in the past five years. This repre- 
sented 9 million tons of naval shipping, of which 
approximately 36 per cent. was up of warships, 
22 per cent. landing craft, and the remainder 
auxiliaries and other types. In the warship category 
there were about 1150 fighting ships of all types, 
compared with 383 just before the war started. 
THe “Sea Orrer” Marx I Bierane.—The 
Vickers-Armstrongs Supermarine ‘‘ Sea Otter I” is 
a single-engined amphibian biplane, designed for 
naval spotting, reconnaissance and general-purpose 
duties. It is also e on air-sea rescue duties. 
It has catapult equipment. It is powered with a 
Bristol “‘ Mercury 30” engine of 870 H.P., driving 
a “Rotol” three-blade variable-pitch constant- 
speed propeller. The main planes are arranged to 
fold and the land undercarriage is retractable. The 
armament consists of three Vickers 0-303 “ K” 
guns. Bombs or depth charges are carried on two 
universal carriers on each bottom plane. It carries 
a crew of three or four. 


Miscellanea 


Lonpon’s NEw TELEPHONE EXCHANGE.—A new 


Macnesium OxycHtoriDE.—The Ministry of 


INSTITUTION OF CHEMICAL ENGINEERS.—It has 
postpone the conference arranged 


Inpustry AND ContTRoits.—Speaking at the 


purchase tax, and labour restrictions. 


ConTrROoL OF BENZOLE AND Coat Sprrit.—The 


No. 2) Order, 1944. Part 1 of the Order, which 


Part 2 of the Order, which came into force 





porated in the Control of Toluene Orders made by 
the Ministry of Supply. The disposal and acquisi- 
tion control of toluene, toluele, and any material 
containing 40 per cent. or more of toluene is retained 
by the Minister. of Supply. AJL applications for 
licences and permits and any communications about 
the Control of Benzole and Coal Spirit (No. 2) 
Order must be addressed. to the Ministry of Fue! and 
Power, 7, Millbank, London, 8.W.1. 


Personal and Business 


Captain J. F. Sranter has been appointed 
managing director of the Renishaw Iron Company, 
Ltd., Sheffield. ; 


THe KEIGHLEY ASSOCIATION OF ENGINEERS has 
changed its address to Devonshire Buildings, 
Devonshire Street, Keighley. 


Lrevt.-Cotonet A. N. Forman and Mr. J. T, 
McIntosh have been appointed joint managing 
directors of Hurst, Nelson and Co., Ltd. 


Mr. J. H. Hart, who is on the. measuring instru- 
ment sales staff of Elliott Brothers (London), Ltd., 
has just completed sixty years’ service with the firm. 


THE MINISTER OF WAR TRANSPORT has appointed 
Major-General C. W. Macleod, C.B., C.M.G., D.S.0., 
as Regional Transport Commissioner, North- 
Western Region. 


GeorGE CoHEN, Sons anp Co., Ltd., have 
acquired the whole of the plant and machinery o 
Suncole Works, Cinderhill, Nottingham. This plan 
was put down new in 1938 and was designed for 
the production of solid fuel, smokeless briquettes, 
and by-products from coal. 


Mr. Husert THompson, a director of Vickers- 
Armstrongs, Ltd., has been elected Chairman of 
the Dry Dock Owners and Repairers Central Council. 
Mr. John Carson, of Harland and Wolff, Ltd., has 
been elected senior vice-chairman and Mr. R. H. 
Stephenson, of Smith’s Dock Co., Ltd., junior vice- 
chairman. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases TIME and PLACE at which 
the meeting is to be held should be clearly stated. 








Incorporated Municipal Electrical Association 


Thursday, Sept. 14th.—Conference Room, Town Hall, 
Manchester. Ordinary general meeting. 11 a.m. 


Institute of Economic Engineering 


Sunday, Sept. 10th.—Waldorf Hotel, W.C.2. _“ Planning 
a Manufacturing Organisation,’ A. H. Huckle. 
2.30 p.m. 

Institute of Mariae Engineers 
Tuesday, Sept. 12th.—85, The Minories, E.C.3, “* Soro 


Modern Applications of Welding to Engineering,” 
J. A. Dorrat. 5.30 p.m. 


Institute of Metals 


Wednesday, Sept. 20th.—Watt Memorial Institute, Great 
Charles Street, Birmingham. Autumn meeting. 
2.15 p.m. 


Institution of Heating and Ventilating Engineers 


Wednesday, Sept. 20th.—Institution of Mechanical Engi- 
neers, Storey’s Gate, S8.W.1. ‘Trends in the 

Development of Heating Installations for Domestic 

Purposes,’’ Sir Alfred Egerton. 6 p.m. 


Institution of Naval Architects 


Friday, Sept. 22nd.—Inst. of ineers and Shipbuilders 
in Scotland, 39, Elm Crescent, Glasgow. 
Autumn meeting. 2.30 p.m. 

Junior Institution of Engineers 


To-day, Sept. 8th.—39, Victoria Street, S.W.1. “‘ Engi- 
neering in America,’’ by a member of the American 
Armed Forces. 6.30 p.m. 
Friday, Sept. 15th.—39, V: ia Street, S.W.1. ‘‘ Engi- 
neering in Australia,” by a member of the Australian 
Forces. 6.30 ‘p.m. 
Friday, Sept. 22n¢.—39, Victoria Street, S.W.1. ‘‘ Engi- 
neering in Canada,” Lieut.-Col. Stirrett. 6.30 p.m. 
Friday, Sept. 29th.—39, Victoria Street, 8.W.1. ‘* Engi- 
neering in New Zealand,”’ Squadron Leader W. G. 
Woodward. 6.30 p.m. 


Royal Aeronautical Society 


Wednesday, Oct. 4th.—4, Hamilton Place, W.1. .“‘ Some 
Physiological Aspects of Flying,” Squadron Leader 








on the Great Lakes. The beam of 70ft., which the |and replaces the price provisions hitherto incor- 


Stewart. 7.30 p.m, 
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A Seven-Day Journal 
Sections of the Association, Arc Welding Elec- 
trode, Arc Welding Plant, and Resistance 


One-Thousandth Flight of the North 
Atlantic Return Ferry Service 

On Thursday, September 7th, British Over- 
seas Airways celebrated the completion of 1000 
flights on the North Atlantic Return Ferry. 
The original object of the Return Ferry Service 
was to take from the United Kingdom to Canada 
the Transport Command air crews which deliver 
bombers to this country. It then became a 
regular air service carrying official passengers 
and freight in both directions across the 
Atlantic. It was in September, 1941, that the 
Secretary of State for Air issued directions to 
the Corporation to take over responsibility for 
the operation and maintenance of, this vital 
Atlantic service, and to run it to the require- 
ments of R.A.F. Ferry Command, which is now 
part of the R.A.F. Transport Command. Before 
the first of a small party of British Overseas 
Airways Corporation officials and captains were 
sent to Canada in 1940 to help organise the 
delivery by air of American aircraft to this 
country, the Atlantic had never been flown in 
winter. At the time the Corporation took over 
the responsibility for the operation of a two-way 
service, the only experience of the problems 
likely to arise during winter operations of the 
North Atlantic was that gained during the 
delivery flights the previous winter. These had 
been made in the most favourable direction— 
west to east. Six ‘‘ Liberator” aircraft were 
converted for use on the large number of double 
flights, which were carried out in the winter of 
1941 and 1942, and have been maintained ever 
since. In winter temperatures of more than 
40 deg. below freezing point are encountered on 
this route, together with head winds, on the 
westbound voyage, of from 50 to 60 m.p.h. over 
the greater part of the journey from the United 
Kingdom to Montreal, 3000 miles in length, 
which is frequently flown non-stop by the big 
four-engined land-planes. During its three 
years of operation, the Return Ferry Service has 
carried 332 tons of mail, 528 tons of freight, and 
11,378 passengers, with but one fatal accident. 


Associated British Engineering, Ltd. 


A FURTHER grouping. of oil engine manu- 
facturing interests is foreshadowed by the 
announcement that Associated British Engi- 
neering, Ltd., a holding company, has signed a 
conditional agreement for the purchase of the 
goodwill, including the name, and the assets of 
the oil engine business of Mirrlees, Bickerton 
and Day, Ltd., of Hazel Grove, near Stockport. 
The net current assets and the fixed asséts, 
including the Hazel Grove Works, is £372,370. 
The, offer will be placed before a special share- 
holders’ meeting of Mirrlees, Bickerton and 
Day, Ltd., which has been called for Thursday, 
September 28th. If the offer is accepted a new 
company will be formed to continue the business 
under the old name, the shares being held by 
Associated British Engineering, Ltd., which com- 
pany, it will be recalled, already holds a large 
portion of the shares of the Brush Electrical 
Engineering Company, Ltd., which manu- 
factures oil engines, and controls the production 
of Petter, Bates, and Fielding engines. The 
company. also holds the whole of the ordinary 
capital of J. and H. McLaren, Ltd., of Leeds. 
With the acquisition of the Mirrlees range of oil 
engines, Associated British Engineering, Ltd., 
and its subsidiaries will be in a. position to 
produce a range of engines from 1} up to 1400 
B.H.P. without increasing the diversity of 
products in any one factory. Apart from, the 
early increase in production which, it is, anti- 
cipated, will follow from the ¢loser co-operation 
among the various units of the group, the sales 
organisation of the group will, it is stated, be 
in a position to offer customers a wider range 
of engines than any other similar group in the 
United Kingdom: If, as may be expected, the 
new arrangement. is approved by the share- 
holders of Mirrlees, Bi¢kerton and Day, Ltd., 
that company will not cease to operate, It 
will still remain the owner of the Scotland 


forty years it has manufactured and marketed 
sugar machinery condensing plant, pumps, and 
other specialities under the name of the Mirrlees 
Watson Company, Ltd. The company will also 
remain, responsible for the manufacture and 
sale of Roscru pumps and the mechanical 
stokers which, until other arrangements are 
made, will be produced for the Mirrlees Watson 
Company, Ltd., by the new company at the 
Hazel Grove Works. 


Superintendent Engineer of the Blue 
Funnel Line 


In our issue of August 4th we announced the 
retirement at the end of September of. Mr. 
Sterry B. Freeman, C.B.E., M.Eng., from the 
post of chief superintendent engineer of Alfred 
Holt and Co., managers of the Blue Funnel Line. 
It is now announced that Mr. Freeman will be 
succeeded by Mr. Ernest F. Souchotte, who has 
been his assistant for the last five years. Mr. 
Souchotte was born in Manchester and was 
educated at Allan Glen’s School and the Royal 
Technical College of Glasgow. He served his 
apprenticeship with John Brown and Co., Ltd., 
at Clydebank, at the conclusion of which he 
joined the sea-going staff of the Blue Funnel 
Line in Liverpool] in 1923. In 1929 he came 
ashore in order to take a post in the drawing- 
office of the company. In January, 1930, he 
severed his connection with the company and 
took up an appointment as engineer surveyor 
with the British Corporation Register of 
Shipping and Aircraft. In that capacity he 
served at Glasgow and at Newcastle-on-Tyne, 
and later returned to Glasgow as _ principal 
engineer surveyor. About the middle of 1936 
Mr. Souchotte resigned from his Glasgow 
position to take up the appointment of assistant 
superintendent engineer with Patrick Hender- 
son and Co., Ltd., of Glasgow, and he also acted 
as superintendent engineer for the Irrawaddy 
Flotilla Company, Ltd., for which Messrs. 
Henderson are the managing agents. In April, 
1939, he rejoined the Blue Funnel Line as 
assistant superintendent engineer. We wish Mr 
Souchotte every success in his new appointment’ 


The Late Mr. Arthur George Seaman 


It is with deep regret that we have to record 
the death of Mr, A. G. Seaman, as the result of 
an accident, on Thursday of last week, 
September 7th. For twenty-seven years he 
was a member of the staff of the B.E.A.M.A. 
Arthur George Seaman was born in London in 
1870 and was educated at Christ’s Hospital ; 
he spent some time in North Germany, and 
from 1888 to 1891 attended the Central Tech- 
nical College. He gained early experience in 
electrical affairs with the Electric Light Depart- 
ment of the G.P.O., the Smithfield electric 
lighting station, London, of which he was chief 
engineer, the Simplex electric tramway conduit 
system, and the Electric Tester Lamp Com- 
pany, Ltd. Later he joined the New Transport 
Company, Ltd., and, was a. co-inventor with 
A. W. Gattie of the Gattie-Seaman system for 
automatically sorting goods, After a period as 
manager of the British Schuckert Electric and 
Manufacturing Company, Ltd., he joined, in 
1904, the British Westinghouse and Electric 
Manufacturing Company, Ltd, becoming 
successively manager of the motor department 
and manager of the publicity and sales organisa- 
tion, He joined the B.E.A.M.A. as a Sectional 
Secretary in 1918. In the organisation and 
development of the plant sections Mr. Seaman 

layed an important part: With the reorganisa- 
ton of the D. and M, Section in 1930 Mr, 
Seaman became responsible for that work 
exclusively, and was secretary up to the out- 
break of the present war. On the setting up of 
the export groups. in 1940 he was appointed 
Secretary of the Electrical Machinery , Export 
Committee, and to him fell the task of, building 
up the ten Electrical Machinery Export Groups, 
But.perhaps his greatest success, was in the 


Welding Machinery. He was also a member of 
the D.I.N.E. Advisory Panel on Electric 
Welding. In addition to his work with the 
Engineering Sections, Mr. Seaman was from 
1928 the popular and efficient Secretary of the 
Insulations (Cloth and Tape) Section. He was 
a member of the Institution of Electrieal Engi- 
neers since 1901. During the course of his long 
career Mr. Seaman made many friends. . He 
will be. missed, not only for the value of his 
friendship, but for his real contributions to the 
technical and practical progress of the industry. 


The Society of Visiting Scientists 


Last week the Society of Visiting Scientists 
opened its residential and information .head- 
quarters at No. 5, Old Burlington Street, 
London, 8.W. The object of this centre is- to 
provide in the Society’s house a bureau of 
information which will be at the disposal of all 
visiting scientists for the purpose of advising 
them in connection with British scientific 
societies and institutions, and helping them to 
get into touch with British colleagues in their 
various spheres of work. The centre has been 
founded on the initiative of the British Council, 
in collaboration with the Royal Society. The 
informal reception took place on Wednesday, 
September 6th, when the guests were welcomed 
by Professor F. G. Donnan, the President of the 
Society of Visiting Scientists. In his address, 
Professor Donnan said he thought that the 
Society had done something of enduring value, 
if it could hold out to the young wandering 
scientists of the future the hand of help and 
friendship. It was, he continued, the shining 
beacons of science and learning which brought 
together the wandering scholars of Europe 
during the Middle Ages, and in the later days 
of the rebirth of knowledge. He paid a great 
tribute to the work of Mr. J. G. Crowther and 
the British Council, who had done the main 
work of organisation, and he congratulated the 
Council on its beneficient work. Mr, Crowther, 
who is secretary of the Society of Visiting 


_ | Scientists, made a suitable reply, and called upon 


those present to pledge the health of Mr. L. 
Rapkine, of France, and Professor J. Timmer- 
mans, of Belgium, in order to thank them for 
their activities on the working committee. It is 
felt that the establishment of this new London 
centre for scientists will do much to relieve the 
former disadvantage often felt by foreign 
scientists who visited this country in not having 
a common meeting ground and a fellowship 
centre where help could be freely given. 


The University of Bristol 


Ir is announced that the Council of the 
University of Bristol has appointed Dr. A. G. 
Pugsley to the Chair of Civil Engineering, 
formerly held by Professor J. F. Baker, A.M. 
Inst. C.E., who, it will be recalled, was appointed 
in 1943 to succeed Professor Inglis at Cambridge. 
Dr. Pugsley was educated at Rutlish School and 
Battersea Polytechnic, and graduated with 
First-Class Honours in Engineering in the Uni- 
versity of London in 1923. After serving as a 
student apprentice in civil engineering at the 
Royal Arsenal, Woolwich, he was appointed 
a junior technical officer for design and research 
work at the R.A.E. Works, Cardington. In 
1931 he transferred to the R.A. Establishment 
as a scientific and technical officer, where he is 
now the head of the structural and mechanical 
engineering department. In 1938 he was 
awarded the degree of D.Sc. of the University 
of London. He is a member of several sub- 
committees of the Aeronautical Research Com- 
mittee and of the Ministry of Production. Dr. 
Pugsley has made notable contributions to 
engineering science, particularly in connection 
with the, structural design of aircraft and. air- 
worthiness,; and , the . aero-elastic. problems 
involved. In the recent. Birthday Honours the 
value of his, work was recognised by the award 
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Condensing 


By Dr. G. V. LOMONOSSOFF and Captain G? LOMONOSSOFF, R.E.M.E. 


Locomotives 
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No. IX—(Continued from page 177, September 8th) 


(29) Ausxiliaries—There is no question that 
any condensing locomotive is more complex 
than a locomotive of the conventional type 
and that this complexity is due not only to 
the condensers themselves, but mainly to 
their numerous auxiliaries, many of which 
play very important parts. In order to 
examine all of them, let us investigate the 
entire path of the steam in condensing loco- 
motives from the boiler back to the boiler. 
To save time and paper let us make this 
investigation simultaneously for locomo- 
tives with water and air condensers (Figs. 51 
and 52). In both these figures the thick lines 
represent water pipes, thin lines the steam 
pipes, and dotted lines the air flow. 

in o locomotives, steam from 
boiler B is directed through regulator R and 
superheater U to the main engine of turbine 
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type, this collection is due to gravity. But 
in the Ljungstrém locomotives the con- 
densate flows first into an intermediate tank 
and then, by means of a special pump, is 
directed into a large condensate tank forming 
the main part of the driving “tender.” To 
produce the shower, another pump is pro- 
vided. But none of these is shown in 
Fig. 52: 

The path from tank € to the boiler B is 
the same in all condensing locomotives— 
through additional or “clean” tank D, 
equipped with deaerator, feed-water pump 
P, and feed-water heater H. Only the Union 
Pacific engine has an additional pump 
between C and D. In some locomotives 
(Krupp, Maffei, Ljungstrém) tanks C and D 
are combined. 

In locomotives with water condenser 
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Fics. 51 AND 52—STEAM 
or reciprocating type. From it exhaust 
steam is usually directed into turbine Ts, 
driving draught fan f, described in Section 25. 
But in some locomotives turbine T, is worked 
by live steam (for instance, the Maffei 
engine). Then through the oil separator S 
and main exhaust pipe e steam flows to 
turbine T,, rotating fans F', which deliver the 
cooling air. In the case of the air condenser 
(Fig. 52) from turbine T, exhaust steam 
flows directly to this condenser X’, which, 
as well as turbine T,,, is situated on the tender. 
But in the case of water condenser X’ (Fig.51), 
which is usually placed at the side of the 
boiler, steam returns by pipe g to the locomo- 
tive. 

Either in X’ or in X” the steam is con 
densed and afterwards collected in the con- 
densate tank (hot well) C. In all condensing 
locomotives, except those of the Ljungstré6m 















































AND WATER CIRCUITS 


(Fig. 51) there is a second circuit for the 
cooling water. It is composed of pipes h, 
and includes circulating pump Q and tank Ww 
with fresh (“dirty”) water. This latter, 
which acts as an emergency reserve in case 
of cooling system trouble, is provided even 
on locomotives with air condensers. 
Besides this, a certain leakage of working 
steam by the pistons of reciprocating engines, 
valves, and certain auxiliaries (brake pump, 
safety valves, &c.) is unavoidable. This 
is a fact of great practical importance, as it 
is necessary not only to compensate for these 
leakages, but to compensate for them by clean 
water. As has been noted many times, one 
of the great advantages of condensing loco- 
motives from the railway point of view is the 
possibility of feeding the boiler with abso- 
lutely pure water. Therefore the condensate 
should be protected by all possible means 


: from mixing with the dirty water of tank W. 


For this purpose in all modern locomotives 


| with full condensation any loss of condensate 


must be compensated not from tank W but 
from evaporator E, which is connected with 
tank W through tank I, fitted with a fioat, 
Dirty water is evaporated in E by means of 
live steam supplied by pipe J. Clean steam 
produced in E from dirty water flows by 
pipe & to the condenser. 

Pipes 1, generally , form a circuit 
of live steam with several Seanad branches, 
Besides the evaporator it supplies with steam, 
feed pump P, air ejector j, brake pump K 
and turbines T,; and T,, in order to drive 
these auxiliaries when the locomotive js 
stationary. In the case of oil firing, it also 
delivers steam to the oil preheater and oil 
pump, as is shown in Fig. 52, and in case of 
electric lighting, to a turbo-generator. From 
all these machines exhaust steam is directed 
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to the main exhaust circuit, t.e., to pipes 
e and g or to tank D. 

Thus, condensing locomotives have the 
following characteristic auxiliaries :— 

(1) Draught turbine T, and corresponding 
fan f. These machines are described in 
Section 25 and can be used also on non-con- 
densing locomotives. 

(2) Oil separator S, which is not fitted on 
some turbo-locomotives, but on reciprocating 
locomotives with full condensation, plays a 
very important part. The exhaust steam 
there always contains drops of lubricant. 

The Henschel Locomotive Company intro- 
duced a purely metallic condenser working 
with live steam. When after 20,000 miles 
the boiler of the condensing locomotive in 
Argentina was examined, only a light film of 
oil was found on the tubes to the height of the 
normal water level. The roof of the fire-box 
and the rest of the boiler were absolutely 
clean. 

The first Russian 2-10-0 SO* locomotives 
had no separators, and this caused some 
difficulties. As early as the end of 1936 
it was decided to fit them with separators. 

It is desirable, but not always possible, 
also to direct the condensate from all the 
auxiliaries to the separator. In Fig. 51 this 
is arranged only for the feed pump P and 
for turbine T;, but in Fig. 52 it is also 





arranged for brake pump K. 
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(3) Cooling turbine T, and fans F. These 
were described in Section 26. In locomotives 
with water condensers the same turbines 
also drive the water circulating pump Q, 

(4) Clean tank D. As was noted above, in 
early condensing locomotives, tanks C and D 
were combined and formed what is known in 
stationary practice as a “hot well.” All 
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modern locomotives, however, have a 


separate “clean” tank. This serves two 
purposes—to collect the condensate from 
auxiliaries and to deaerate the whole of the 
condensate. 

The effect of the air in the condensate 
is two-fold. First, it decreases the heat 
transfer in the condenser and temperature 
of the condensate. Secondly, and of more 
importance, it causes the corrosion of boilers. 
Therefore it is necessary to protect the con- 
densate from contact with the atmospheric 
air and the deaerate it before it enters the 
feed pump P. 

In locomotives the extraction of air is 


of vacuum, two and even three-stage 
extractors are used. But on the Russian 
locomotives, for which no claim to any 
vacuum is made, only single-stage steam jet 
ejectors are in use. They compose the main 
part of tank D and work with live steam from 
pipe J. As a condenser for steam exhausted 
from ejector j, “ raw water” tank W is used 
there. 

(5) Evaporator E and tank I with a float. 
Evaporator E evaporates the condensate 
from the auxiliaries and the amount of raw 
water required. The latter flows from tank 
W through tank I and is regulated there 
automatically by a float like that of the Weir 
system used in stationary plants.“° Thanks 
to evaporator E, under normal conditions 
not a drop of raw water mixes with the con- 
densate. But a special pump is provided 
which can pump raw water from tank W 
directly to the boiler if absolutely necessary. 


IV.—ReEsvutts OBTAINED 

(30) Introduction—As has been made 
clear in Chapter II, condensing locomotives 
of different kinds are already in service, and 
special tests were made with some of them. 
The aim of the present chapter is to sum- 
marise all the results obtained both during 
these tests and in regular service. 

Unfortunately, the information available 
is not very great. As far as the authors 
know, of all turbo-locomotives only those of 
the German State Railways underwent 
systematic investigation, and even for them 
only a few of the figures obtained were 
published. The Ljungstrém Company also 
made some tests with its locomotives and 
published some of the results obtained, but 
not all of these can be compared with the 
results obtained by other experimenters, 
mainly because this company dealt with the 
shaft horsepower of the main turbine and 
not the horsepower at the rail or the draw-bar. 

The results obtained with turbo-locomo- 
tives in regular service were also not pub- 
lished, and the authors must therefore deal 
mainly only with their own observations and 
information received during various con- 
versations. 

Regarding reciprocating locomotives with 
full condensation, there is more or less full 
information about engines built by the 
Henschel Locomotive Works, both for 
Argentina and for Russia. But owing to the 
war it has been impossible, in spite of the 
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These are pumps of the same type as injectors, 
locomotive blast pipes, and oil atomisers. 
Their theory was established by Zeuner, but 
cannot claim a high degree of accuracy 
because it does not take into consideration 
the viscosity of the gases and vapours work- 
ing in them. In order to obtain high values 
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obtain drawings of the 2~-10-0 locomotives 
SO¥ and results of their scientific investiga- 
tion. Of all data which can be obtained only 
by means of scientific investigation, those con- 
cerning the overall efficiency and hourly 
steam consumption are the most important. 
The former needs no explanation. The latter 





has, for the case under consideration, a 
special value, because almost all the diffi- 
culties encountered with the first condensing 
locomotives were due to the fact that the 
value of U was underestimated; in other 
words, that designers were too over-opti- 
mistic in their estimate of the influence. of 
condensing on the efficiency of the loco- 
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motive. This was due not only to the over- 
estimation of the thermal efficiency 





BN; 
at a (47) 
and consequently of the relative efficiency 
an 
bh Ke (50) 


(see Sections 2 and 9), but also to the over- 
estimation of values { and 7, entering into 
relations (42), (43), (49), and (51). 

In ordinary coal-fired steam locomotives 
and especially in goods service, the amount 
of steam U” absorbed by auxiliaries is negli- 
gible, and so is N” (power absorbed by them). 








Under these conditions {=7,~1, and it is 


pe. 
40 
Yr 
10 
600 17000 §©61200 =1400 
No H.P. & 
FiG. 57 


not necessary to make any distinction between 
steam consumption by the main engine U, 
and the boiler production U’. But in some 


condensing locomotives auxiliaries absorbed 


up to 30 per cent. of the steam produced. In 
this case conditions £ and », approach to 


70 per cent., and this fact cannot be neglected. 
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In other words, during tests with condensing 
locomotives not only U but also U” should be 
carefully measured and taken itito ¢on- 
sidération during their design. 

Besides this, numerous auxiliaries make 
condensing locomotives more complex and 
less reliable. "Therefore, when speaking of 
the steam consumption of the auxiliaries, 
it is also necessary to investigate which of 
them are absolutely essential for the proper 
working of condensing locomotives and which 
can be eliminated, even if this somewhat 
decreases the efficiency of these locomotives. 

(31) Measurement of the Steam Consumed.— 
According to Rankine’s ideas, the steam con- 
sumption « per stroke depends only on the 
initial pressure and temperature of the steam 
and the degree of expansion, and does not 
depend on speed. In reality, however, in 
all locomotives u falls rapidly when speed V 
increases."4! This is due to the fact that, not 
only the missing quantity, but also the steam 
consumption wu, measured by the indicator 
decreases as speed V increases. The latter is 
due to wire-drawing. Fig. 53 gives u and 
Fig. 54 u, for Russian 0-10-0 locomotives 
at the different cut-offs « shown on the curve 
and different speeds V when the regulator is 
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fully open (p=1). Fig. 55 gives correspond- 
ing values of the missing quantity u—w, as 
a fraction of the total w. 

For some locomotives the latter value 
reaches 80 per cent.,1!? and for the condensing 
locomotive 0-10-0 E* it is slightly higher than 
shown in Fig. 55; but unfortunately, the 
authors have no corresponding curves for 
the 2-10-0 locomotives of the “ OS* ” class. 

Having curves 


u=yz (p, «, V) (53) 
it is easy to construct curves 
U=P (p, €; v). (54) 


and vice versdé. As a matter of fact, steam 
consumption per hour 

U=zyuV, (55) 
where « is the number of power strokes per 
revohition of the driving wheels and y the 
number of revolutions per mile or kilometre. 
If V is in miles per hour and D diameter of 
driving wheels in feet 

_5280 _1680 

“oo oe 
Hence for two-cylinder simple and four- 
cylinder compound locomotives (x4) 


1680 6720 
On the other hand, neither relation (53) 
nor relation (54) can be found by tests under 


(56) 


(67) 


service conditions. As a matter of fact, up 
to the present we have no reliable apparatus 
giving instantaneous values of U. It can 
be determined only from two measurements 
of water in the tender and in the boiler. But 
in order to relate values of U so obtained to 
the definite values of p, e, and V, these must 
remain constant between the two measure- 
ments of water. This was realised by Hirn 
and Borodin sixty years ago, and as a result 
of this the first tem testing block was 
built in Kieff"* The first, bub not quite 
successful, attempt to obtain constant con- 
ditions on the track by means of an auxiliary 
locomotive was made by Loevy in 1886.1” 
Recently this method has been greatly 
improved by Ozeczott!™ and Nordmann.? 
The first of the authors obtained in 1900 
constant conditions on long gradients without 
any auxiliary locomotive.1* 

Let us denote the amount of water in the 
tender by T, that in the boiler by B, the 
duration of the test by ¢, and the loss of 
water during this time by injectors, pyro- 
meters, &c., by W”. Then 

U' t+W’"=T,—T,+B,—B,, 


_T,-Ty+B,—B,—W" 
t 


or 


U’ (58) 





and 
U=U'’—U" (37a) 
The accuracy of the determination of 
value T,—T,+B,—B,—W’” is not very high. 
Namely, errors up to +100 Ib. are unavoid- 
able. Therefore in order to reduce the error 
in determining U’ to +1 per cent., the con- 


dition 
,,. 100x100 
Ue 340 
must be fulfilled. This gives 


>4-5 tons 





oo hours (59) 

In modern locomotives U’ at full load 
approaches 10 tons per hour. This gives 

t>0-45 hour>27 minutes. 

But in order to find precise values of U' at 
small p, «, and V, it is sometimes necessary 
to maintain constant conditions for three 
hours. This can be done either on a testing 
block or on @ railway section of more or less 
constant profile. In this respect Russian 
railways have exceptional facilities. In 
Russian Turkestan there is a straight section 
70 miles long, with a uniform gradient of 
1 in 2500, and in Northern Caucasia a gradient 
1 in 667, 32 miles long. 

Regarding the steam consumption by 
different auxiliaries, it is much more con- 
venient to measure these in a laboratory 
before and after the tests with the locomotive 
under constant conditions. For condensing 
locomotives such measurements were made, 
as far as the authors know, only for the 
Zolly-Krupp turbo-locomotive before and 
after its reconstruction. 

The curves obtained for this locomotive 
have an unusual form and need some explana- 
tion. As a matter of fact, the turbine of this 
locomotive has two nozzles, one giving 
about 3 tons of steam and the other about 
6 tons. They can work separately and 
together. The intermediate control of power 
and steam consumption is performed by 
means of the regulator, t.e., changing of the 
pressure p, in the steam chest, as shown in 
Fig. 56. As a result, all experimental curves 
have a continuous character only for a given 
combination of nozzles. 

(82) Steam Consumption.—Fig. 59 gives 
values of the hourly steam consumption for 
the Krupp turbo-locomotive after its recon- 


struction. The dotted line deals with con- 





sumption U of the main turbine, and the 


solid line with total consumption U’=U-+U", 
Hence the differences between ordinates of 
curves U’ and U represent the amount of 
steam U" used by auxiliaries. The lower 
curves give values of U"/U’ in per cent. 

They show that at small loads this value 
reaches 34 per cent., and is never less than 
18 per cent. This is due to the fact that after 
the reconstruction of the Krupp locomotive 
in 1927 all auxiliary tubines worked with live 
steam. On the Russian condensing locoio. 
tives, on the other hand, all auxiliary turbines 
use exhaust steam, live steam being used 
only for the ejector, brakes, separator, oil 
preheater, and pulverisation, and the feed 
pump. Asa result, U” is reduced to 8-12 per 
cent. Of all this apparatus, only the ejector 
and separator are peculiar to condensing, 
but the consumption of steam by these is 
less than 5 per cent. 

In Figs. 56-58, as is customary on German 
State Railways, the power at the draw-bar 
on the level N, is plotted along the 
abscissa. Practically speaking, this is horse- 
power at the rail minus energy spent per unit 
time in overcoming the resistance, as vehicles, 
of the locomotive and tender on straight and 
level track. 









































In Fig. 58 the corresponding values of U’ 
and U are reduced to the same draw-bar 
| { 
| | 
Yy, 
iL | 
20 — ae eee Ee 
> 20n) Sie 
et SED fase See a 
= 
810 
0 01-02 03 04 O68 086 
4 “THE ENGINEER” é @ 
Fic. 59 


horsepower-hours and a similar curve for 
the Soviet 0-10-0 E* at V=25 m.p.h. is 
also shown. (The Krupp locomotive is a 
heavy passenger engine designed for V=50) 
m.p.h., while the Soviet locomotive was 
designed for heavy goods traffic.) 

Although the Krupp locomotive realises a 
comparatively high vacuum (Fig. 57), even 
the consumption of its main turbine does not 
fall below 11-5 lb. per horsepower hour at the 
draw-bar, which corresponds to approximately 
9-5 lb. at the shaft of the turbine. Mean- 
while, in stationary and marine practice 
figures of 7 lb. to 8 lb. per B.H.P. hour are 
not exceptional.*5 

But from the commercial point of view 
only the total steam consumption is of prac- 
tical importance, and this value for the Krupp 
engine is always higher than 14 lb. per draw- 
bar horsepower hour. 

Even more important, however, is it that 
for N,<1000 H.P. the Russian 0-10-0 con- 
densing locomotive working without any 
vacuum consumes, including all auxiliaries, 
less steam of the same temperature (about 


350 deg. Cent.~660 deg. Fah.) than the Krupp 


turbo-locomotive. By its very nature the 
steam turbine is an engine of constant speed, 
and it is not quite suitable for the fluctuating 
conditions of railway service. At the same 
time, of all Russian locomotives, those of 
classes “ 2” “ce Ey,” “ E*,” and “RE” are 
“the most elastic.” They work reliably and 
economically at all between 





5 and 35 m.p.h. on all fuel (oil, coal, wood), 
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and at all loads between zero and a maximum 
depending on fuel!#¢ (2000 H.P. at the rail on 
oil, about 1600 on the draw-bar on the level). 

In order to describe these locomotives from 
the thermal point of view the consumption 
of their main engine per indicated horsepower 
hour at fully opened regulator is given in Fig. 
59. The cut-offs are plotted along the abscissa 
and the figures on the curves indicate 
speeds in miles per hour. For a reciprocating 
engine, without any vacuum in the condenser, 
figures of 14 1b. to 18 lb. per I.H.P. are more 
than satisfactory. Still more remarkable is 
the flat character of these curves, making the 
locomotives in question very “ elastic,’’!?6 

In accordance with this figure and contrary 


to the ‘‘theory ” of Rankine, Grove, and “ 


others, the optimum steam consumption 
corresponds not to the shortest possible cut- 
off, but those approaching half the stroke. 





More or less the same results were obtained 
with other Russian locomotives with simple 
expansion. This is the effect of wire-drawing 
and the action of the walls. 
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Prospects of Development in the 
Aluminium Alloy Industry 


pana with the expansion of the air- 
craft industry in this country during the 
last eight years there have been, of necessity, 
large extensions to the capacity for manufac- 
turing aluminium alloy products. Increased 
supplies of aluminium alloy sheet, strip, 
tubes, and extruded bars and sections could 
not be obtained by adapting existing works 
and plant to their manufacture, as was 
possible in the case of many other aircraft 
materials, but the construction of specially 
designed additional factories and machinery 
was necessary. 

An appreciable proportion of the cost of 
the new installations was borne by existing 
manufacturers and Government assistance 
was provided for the remainder. The expan- 
sion of the industry was not closely co-ordi- 
nated, the various producers being left to 
lay out the new factories to suit their own 
technique. Some followed German light alloy 
practice; others were inclined to take 
advantage of experience gained with modern 
machinery by the steel rollers. At the time 
the extensions were being planned relatively 
little progress had been made with the 
standardisation of aircraft sheet and strip, 
and, in consequence, there are no examples 
in Great Britain of the American type of 
continuous light alloy strip rolling mills. On 
the other hand, some of the new extrusion 
presses constitute the world’s manufacturing 
limits in terms of both billet size and die 
diameter. Much of the newly installed forg- 
ing equipment also is noteworthy for its 
power and capacity. 

The continued employment of this new 
equipment after the war and the part the 
aluminium industry is to play in peacetime 
production are matters of sufficient national 
importance to warrant their careful considera- 
tion. 

There is clearly a prima facie case for the 
replacement of steel by aluminium alloy in 
any structure where a saving of weight is 
advantageous. Thus every type of trans- 
port vehicle or vessel provides scope for the 
application of the lighter materials. Other 
structures designed to carry heavy weights— 
for example, crane booms or even bridges— 
could be made to carry heavier loads if their 
own weight were reduced. Reciprocating 
parts of machinery in many instances could be 
lightened, with a consequent reduction in 
wear and the power required to operate them. 

During the war a large number of sub- 





contractors to the aircraft industry have 
become familiar with the technique neces- 
sary for the successful fabrication of alumi- 
nium alloy structures. Properties which 
earlier were productive of many manufac- 
turing problems no longer present any diffi- 
culties. Pressing, drawing, stretching, weld- 
ing, and other operations on aluminium alloy 
sheet, sections, and tubes are regularly 
carried out in routine production, whereas 
until a few years ago such work was regarded 
as demanding the highest degree of skill. 

It would appear from the foregoing that 
the future prosperity of the industry is 
assured. That such is not the case is chiefly 
because of the relatively high prices of most 
aluminium alloy products. 

To-day the potential user is not deterred 
from employing aluminium alloys by lack of 
experience with their manipulation. He is, 
however, familiar with their well-known 
shortcomings, such as comparatively low 
modulus of elasticity, the need of special 
attention to heat treatment, welding, and 
painting difficulties, all of which make most 
of the stronger aluminium alloys seem less 
desirable structural materials than steel. 
When to these somewhat unattractive pro- 
perties is added a relatively high price, the 
saving in weight possible may often appear 
too costly to be given serious consideration. 

An interesting example of an application 
of aluminium alloy which would create a 
large demand for medium gauge strip is the 
small car body. Constructed in steel, a 
typical 10 H.P. car body weighs about 
450 lb. By the substitution of duralumin 
sheet of a somewhat heavier gauge to com- 
pensate for the lower strength, a saving in 
weight of about 225 lb. could be made. The 
cost of the steel would be approximately £4, 
whereas the duralumin would cost at least 
£25. It is questionable whether the cost of 
the admittedly very useful economy of weight 
could be passed on to the purchasers of mass- 
produced cars, especially when extra fabri- 
cating costs and additional overhead charges 
were added. This is typical of the economic 
problems which must be faced squarely by 
the aluminium alloy industry when planning 
future development. 

Another class of development problem con- 
cerns the suitability of aluminium alloys for 
applications where, because of joining diffi- 
culties, inferior mechanical properties, or 
special conditions, a marked saving in weight 





is not possible. It has been found, for 
example, that some fabricated beams and 
trusses were lighter when built up in high- 
tensile steel with welded joints than when 
duralumin angles and channels designed to 
give comparable strength were employed. 
This is a problem for the research metal- 
lurgist. 

The producer of aluminium alloys has to 
offer his largest potential customers an 
important saving in weight. True, there are 
other fields, such as building construction and 
decoration, which, if fully exploited, would 
provide an outlet for a tonnage by no standard 
negligible, but the future prosperity of the 
industry undoubtedly is bound up with 
general employment of light metal by engi- 
neers wherever a reduction of weight is 
desirable. The price which can be paid for 
lightness is not unlimited, although some 
premium is to be expected. 

There is a general feeling that duralumin 
sheet and other products could be consider- 
ably reduced in price after the war. Indica- 
tion that a very substantial reduction in the 
price of primary aluminium may be expected 
has been given by the Americans, and this 
must have an effect on the cost of alloy pro- 
ducts. In this country prices and distribu- 
tion of primary aluminium and all classes of 
scrap are controlled by Government. The 
prices of semi-finished alloy products are 
fixed by the manufacturers’ associations. 
No indications of the probable future trend 
of prices have yet been given in this country, 
and there is no doubt that absence of guid- 
ance in this respect is influencing many manu- 
facturers against incorporating light alloy 
materials in their post-war designs. 

In the field of research the British alumi- 
nium and light alloy industry has relied to a 
great extent in the past on the Americans 
and Germans. There is still relatively little 
research equipment in the country devoted 
to aluminium alloy development, and cer- 
tainly no work has been undertaken either 
within the industry or in external labora- 
tories on a scale comparable to that in 
America or Germany. 

From the foregoing very brief survey of the 
present status of the industry, it is clear that 
its future is in the hands of the aluminium 
and aluminium alloy producers themselves. 
A realistic approach to the development of 
aluminium alloys as general engineering and 
industrial materials is necessary. In the 
construction of aircraft, their position is not 
seriously threatened, but after the war a 
much wider field of application must be 
sought. 

The industry must be prepared to spend a 
great deal more on reaserch than hitherto 
if progress is to be made in competition 
with stainless steel and improved plastics. 
There is also need for standardisation of 
guaranteed mechanical and physical pro- 
perties where these are not already included 
in British Standard Specifications, in order 
to avoid confusion resulting from claims 
made by individual producers in respect of 
proprietary materials. 

The widespread use of aluminium alloys in 
all branches of the wartime aircraft industry 
has done much to provide a large body of 
potential consumers in a variety of trades 
and industries. It remains for the producers 
to take advantage of the opportunity so pre- 
sented to establish their industry on a sound 
basis and ensure its continued prosperity 
after the war. 








SwitzeRLAND’s Peat OurpuT.—lIt is reported 
that:in 1943 the production of 420,000 metric tons 
of dry peat in Switzerland constituted a record. It 
is stated that producers numbered 2000. 
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The Flying Bomb — 





N Thursday, September 7th, an informative 
and detailed statement on the flying bomb 
attacks on this country was made by Mr. 
Duncan Sandys, M.P., Chairman of the War 
Cabinet Committee on operational counter- 
measures against the flying bomb. 

Mr. Sandys said that in April, 1943, four rather 
vague reports from secret agents suggested 
that the Germans were developing a long-range 
bombardment weapon of some novel type. 
With the assistance of the intelligence machinery 
of the Services and the advice of leading 
engineers and scientists, an investigation was 
set on foot, and reconnaissance photographs 
showed that at Peenemunde there appeared to 
be a large experimental station where the new 
weapon was being developed. Photographing 
was continued at frequent intervals from May, 
1943, and one photograph revealed a tiny 
blurred speck, in which close expert examina- 
tion revealed the shape of a miniature aeroplane 
sitting on what appeared to be an inclined ramp 
fitted with rails. From this and other informa- 
tion it was deduced that the object must be a 
pilotless, jet-propelled aircraft. Later, in 
November, 1943, it was discovered that the 
Germans were building along the French coast, 
from Calais to Cherbourg, a series of concrete 
structures which had certain features in common 
with those seen at the experimental station on 
the Baltic. It was furthermore noticed that 
these sites were almost all oriented in the 
direction of London. Eventually over 100 of 
these firing points were discovered, and through- 
out the winter and spring they were repeatedly 
attacked by British and American Air Forces 
until every one of them was destroyed. Round 
about last March the Germans abandoned these 
launching sites altogether and began the con- 
struction of a new series of firing points in which 
most of the buildings, including the con- 
spicuous storage accommodation for bombs and 
fuel were eliminated. These new points took 
about six weeks to build and were camouflaged 
in such a way that it was practically impossible 
to detect them on air photographs until they 
had actually fired. 

Paying a tribute to the work of the intelli- 
gence services and the British and American 
Air Forces, Mr. Sandys said that the successive 
series of delays imposed upon the enemy 
enormously reduced the weight and duration 
of the attack when it eventually came. But 
for this interference there could be little doubt 
that the bombardment would have started in 
the early months of this year, as not only engi- 
neers, but actual flying bomb firing units were 
already on the French coast waiting to begin 
operations in January. 

During the eighty days of the bombardment 
the Germans had launched over 8000 bombs, or 
about 100 a day, and of these some 2300— 
29 per cent.—got through into the London 
region. Those figures did not include the many 
bombs which came to grief in France, and about 
25 per cent. of the bombs successfully launched 
were inaccurate or erratic. Many dived into 
the sea of their own accord and others strayed 
as far as Norfolk and Northampton. At the 
beginning of the attack there was on an average 
one death for every bomb launched, but at the 
end three bombs had to be launched to kill one 
person. For five days in July a light-scale 
attack was made upon Portsmouth and South- 
ampton, but the great majority of the bombs fell 
in the sea or in open country. During the rest 
of the time the attack was aimed at the unique 
target of London, and about 92 per cent. of all 
the fatal casualties had occurred in the London 
region. 

Mr. Sandys pointed out that ever since 
Bomber Command made its great raid on 
Peenemunde in August, 1943, the British and 
American Air Forces had been conducting a 
continuous battle against MHitler’s secret 


weapons. The targets attacked had included 
launching sites, storage depéts and communica- 
tions in France, as well as factories, special fuel 
plants, and experimental stations in Germany. 


Altogether over 100,000 tons of bombs had been 
dropped on these targets. On these operations 
the British and American Air Forces had 
together lost nearly 450 aircraft, including 
many heavy and medium bombers, involving a 
logs of approximately 2900 pilots and air crews. 

Dealing with the defence arrangements to 
meet flying bomb attacks, Mr. Sandys revealed 
that a plan for the deployment of our defences 
was drawn up in January. It provided for 
three defence belts, a balloon barrage just out- 
side London, a gun belt beyond that, and beyond 
that again a fighter zone. At the same time, 
there was a competing operational claim for the 
available guns and balloons. Preparations for 
the invasion of France were going on and anti- 
aircraft protection was needed for the embarka- 
tion ports and assembly areas. It was not 
known, of course, whether the flying bomb 
attack would start before, after, or during the 
invasion operations, and in consequence the 
deployment plans had to be very flexible. In 
point of fact, the attack started a few days after 
the landings in France, and the guns and balloons 
were thus already extensively sited around the 
British ports of departure. In accordance with 
the plan the balloons and guns were imme- 
diately moved to prepared positions to the 
south-east of London. They began to come into 
action at once, and within twenty-four hours 
were inning to take their toll of the bombs. 
During the first month fighters, guns, and 
balloons together had brought down some 40 per 
cent. of the bombs launched. 

As was to be expected, experience of the 
enemy’s tactics and fuller knowledge of the 
technical characteristics of the bomb led to 
certain changes being made in the defence plans. 
From the point of view of defence there were 
several awkward features about the flying bomb 
attack. The bombs flew at a very high speed 
—between 350 and 400 m.p.h.—and in an 
attempt to saturate our defences they 
were often launched in salvoes. As far as 
possible the weight of the attack was concen- 
trated in periods of cloudy weather, which 
restricted the operation of fighters. On certain 
dull days as many as 200 flying bombs were 
launched within the twenty-four hours. The 
height at which the bombs flew also presented 
the guns with difficulty. The bombs came in at 
an average of 2300ft., which was rather too low 
to get the best results from heavy guns and 
rather on the high side for the 40mm. and 
20 mm. light guns. 

Originally some 500 balloons were deployed, 
but when it was seen that the bombs were con- 
sistently flying low the barrage was rapidly 
thickened up to nearly 2000, the full operational 
height of which was not needed. By accepting 
a reduction in the height of the balloons it was 
possible to suspend additional light cables and 
practically all the balloons were fitted with one 
additional cable and many with two. Although 
the balloons were in the last line of defence they 
made a substantial contribution, and of the 
bombs which entered the barrage area, nearly 
15 per cent. were brought down by them. 

Regarding anti-aircraft guns, Mr. Sandys 
explained that during the period preceding the 
invasion a large proportion was sited around 
the embarkation ports and assembly areas. 
When the flying bomb attack started these 
guns were immediately moved to prepared sites 
along the southern edge of the balloon barrage. 
The gun belt, stretching roughly from Maidstone 
to East Grinstead, had been sited as far inland 
as possible to reduce the minimum length of 
front needed to screen London. In order to 
ensure the quickest possible deployment the 
defence plan had provided largely for the use of 
mobile 3-7 guns, but experience proved that the 
low altitude of the bomb, combined with its 
very high speed, was too much for these manually 
operated mobile guns. About the middle of 
July it was decided to move the entire A.A. belt 
down to the coasf, so that the guns could get an 
uninterrupted field of view. This re-deployment 





—a vast undertaking—entailed the moving and 


— 


re-siting of some 600 heavy and 6500 Bofors 
guns. At the same time arrangements were 
made to replace all the heavy mobile 3-75 by 
static guns, which normally are bolted on to a 
specially reinforced concrete platform. An 
extemporised platform of railway lines and 
sleepers was designed by Anti-Aircraft Com. 
mand and proved a complete success. The new 
deployment, the substitution of static guns, and 
the introduction of certain other technica] 
improvements, together with the increas ing 
skill of the gunners, were reflected in the 
rapidly rising results. In the first week after 
the re-deployment the guns shot down 17 per 
cent. of the bombs which entered the gun belt. 
In the second week the figure rose to 24 per 
cent., in the third week to 27 per cent., in the 
fourth week to 40 per cent., in the fifth wook 
to 55 per cent., in the sixth week to 60 per cent., 
and in the last week to 74 per cent. After the 
guns were sited on the coast many of the boinbs 
destroyed were brought down into the sea, and 
during the last fortnight of the attack only 45 
per cent. of them crossed the coast, as compared 
with 75 per cent. in June. 

Turning to the part played by fighter aircraft, 
Mr. Sandys said that during the first few weeks 
of the attacks the fighters operated in a single 
zone stretching over sea and land from off the 
French coast right up to the gun belt. In this 
period they shot down over 1000 flying bombs, 
or nearly 30 per cent. of the number launched. 
When the gums were re-deployed the fighter 
zone was divided. There was a sea belt extend- 
ing from off the French shore as far as the for. 
ward boundary of the gun belt about 7 miles 
from the English coast and behind the gun belt 
there was a second fighter zone stretching up 
as far as the balloon barrage. The re-deploy- 
ment gave the guns much greater scope and led 
to an improvement in the overall results of the 
combined defences, though it restricted the 
opportunities of the fighters. Asso many bombs 
were shot down by the coastal guns the number 
of targets presented to the fighters inland was 
much reduced. 

In the battle against the flying bomb 
fighters weve faced with a number of difficulties. 
Only the fastest fighters possessed the high 
speed needed to overtake the bomb in level 
flight. Other types of fighter had to dive on 
to the bomb from several thousand feet abovo. 
The problem of exactly hitting off the correct 
angle of dive was a difficult one and could only 
be mastered with experience. Another problem 
was that pilots had difficulty in spotting the 
fast-moving bombs several thousand feet below. 
Over land help could be given by means of the 
radio-telephone telling pilots where the bombs 
were in relation to various landmarks. After 
the guns were re-deployed bursts of anti-aircraft 
fire also showed the pilots where the bombs 
were and enabled them to dive on to those not 
shot down. But over the sea there were no 
landmarks and no gun belt, and pilots were 
therefore given directions by a flotilla of motor 
launches stationed in the Channel. 

In the hours of darkness it was, of course, 
easy to spot the flaming tail of the flying bomb 
many miles away. In order to bring down the 
bomb the pilot must fire his guns at a range of 
about 300 yards, and by night it was very 
difficult for the pilot to estimate how far away 
he was from the light of the jet. Scientists gave 
much attention to this problem and experiments 
were carried out with elaborate radio equip- 
ment. In the meantime, however, Professor 
Sir Thomas Merton produced a simple and 
ingenious range-finder which proved to be the 
complete answer. It was so simple that the 
whole device cost little more than a shilling. 
The last ten weeks were unusually wet and 
cloudy for the time of year, making the work of 
fighter aircraft more difficult, but since the 
beginning of the bombardment fighters had 
brought down over 1900 flying bombs. On 
account of the high speed of the flying bombs it 
was n to maintain constant standing 
patrols over land and sea throughout twenty- 
four hours in readiness for any that might come 
over. 

During the attacks it was noticed that a small 
proportion of the bombs came in by night from 
a due easterly direction, and information was 





obtained ‘that these projectiles were being 
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launched from aircraft. Specially adapted 
Heinkel bombers were carrying them pick-a- 
back and launching them from the air over the 
North Sea. These bombs proved less accurate 
thar those fired from the land and to meet this 
form of attack additional guns were deployed 
in the Thames estuary and intruder squadrons 
were sept out to patrol over the Dutch and 
Belgian coasts. At the same time, attacks were 
made upon the aerodromes from which the 
Jaunching aeroplanes were operating. 

Summing up the work of the combined 
defences, Mr. Sandys stated that in the first 
week of the attack about 33 per cent. of the 
flying bombs were brought down, whilst rather 
more than that reached London. By the end 
of the period some 70 per cent. of the bombs 
launched were being destroyed by the defences 
and only 9 per cent. were reaching London. 








Small Industrial Producer Gas 
Plant 


THE installation of the small producer unit 
as an emergency source of gas for heat treat- 
ment and other processes has led to a fuller 
appreciation of the saving which can often be 
made by the substitution of producer gas for 
town’s gas, particularly in situations where 4 
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The new producer requires no special founda- 
tion work, concrete flumes, or seals, nor exten- 
sive calls upon auxiliary services. The pro- 
ducer proper, together with its ancillary heat 
exchanger, is designed to stand on its own feet 
on any level surface. The height of the charg- 
ing platform level is approximately 9ft., and 
an access platform with ladder is supplied in 
any form suitable for local conditions. The 
only other requirements are a supply of water 
and sufficient electrical power to operate a fan 
or blower driven by a 2 H.P. motor. As will 
be apparent from the accompanying sectional 
view and half-tone illustration, the producer is 
hand-charged through a bell and hopper feed 
mechanism, and since at full load not more than 
1 ewt. of fuel is required per hour, there is no 
heavy demand on labour. Owing to the position 
of the gas-collecting hood, the full weight of 
the fuel in the fuel chamber is not transmitted 
to the fuel in the reaction chamber. Interposed 
between the fuel chamber and the reaction 
chamber is the gas-collecting hood and offtake 


pipe. 

The design of the gas-collecting hood is such 
that the fuel passes through the annulus between 
the hood and the fuel chamber and segregates, 
so that the finer particles take up a position 
towards the outside of the reaction zone and 
the larger pieces pass to the centre zone. The 
segregation of the fuel and the position of the 





gas-collecting hood ensure that side burning 
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the ash particles to the edge of the table, which 
is rotated by an external hand-operated ratchet 
mechanism. Above the outer edge of the table 
there is a sleeve, the vertical position of which 
determines the clearance through which the ash 
particles can pass. In order to clear any larger 
pieces of clinker the sleeve can be raised by a 
simple mechanism coupled to a rod, which, 
like the spindle for the rotating table, passes 
out from the sealed ashpit through a gland. 
Poking holes are provided at a suitable height 
above the reaction chamber. - 
Instead of using steam as such to supply the 
necessary water vapour for the reaction, an 
automatic pressure type Zenith carburetter is 
employed. This component is the result of 
considerable research work, and can, the makers 
state, be relied upon to maintain a constant 
ratio of water to air through a wide range of 
loads. It is operated cold on the initial air 
delivery pipe, whence the mixture of air and 
water particles passes around the heat exchanger 
on its way to the annular space about the 
reaction chamber. The heat exchanger trans- 
fers heat from the hot gas to the air and water, 
and the resulting vaporisation is so satis- 
factory that as much as 70 to 80 per cent. of 
water by weight can be added. As a result of 
this feature and of the carefully controlled and 
consistent conditions in the reaction chamber, 
the producer has been shown to give very con- 
sistent gas quality, seldom falling below 
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** WELLMAN-CURA*’ INDUSTRIAL PRODUCER GAS PLANT 


small self-contained producer demanding the 
minimum of attention would adequately supply 
gas requirements. 

In accompanying engravings we illustrate the 
new ‘* Wellman-Cura” 7}-therm producer, 
which has been developed as the result of 
research work over a considerable period, 
carried out by the British Coal Utilisation 
Research Association with the collaboration of 
the Wellman Smith Owen Engineering Corpora- 
tion, Ltd., the manufacturers. Throughout the 
development fundamental aspects of small gas 
producer operation have been considered, and 
the producer has now been perfected for 
industrial use. 





does not take place, and enables the producer, 
it is.claimed, to be operated at a very high rating 
without trouble. The reaction chamber is lined 
with shaped refractory bricks. The gas-collect- 
ing hood is far enough away from the hot zone 
to prevent it reaching a temperature sufficient 
to cause distortion or burning, and, in addition, 
it is, of course, always operating in a reducing 
atmosphere. 

The normal type of grate has been eliminated 
and the base of the reaction chamber is pro- 
tected by a water-cooled ring. Below this ring 
the air and water vapour is introduced, and the 
ash is supported on a rotating table above 
which there is a fixed scroll. The scroll guides 


135 B.Th.U. per cubic foot, and rarely con- 
taining less than 12 per cent. of hydrogen. The 
rated calorific value, it should be noted, is 
stated on the net basis, and for dry gas at 
standard temperature and pressure. In any 
comparison with other gas characteristics, it 
is, of course, very necessary to ensure that the 
bases of comparison are similar, otherwise mis- 
leading conclusions may be reached. 

It will be noted that this relatively simple 
central wu t machine operates with a 
constant fuel bed thickness, and incorporates 
no tortuous passages or appreciable restric- 
tions. Consequently, the pressure drop across 





it is low. When operating on normal fuel, i.e., 
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anthracite, gasworks, or coke oven coke, sized 
lin. to zero, and containing no more than 10 per 
cent. ash, the pressure drop at full load amounts 
to less than 25in. w.g. up to the discharge point 
of the hot raw gas. Test runs have been made 
with other fuels, and satisfactory results have 
been found to be possible with as much as 
13 per cent. ash and with reactivities varying 
over @ wide range, but the best conditions are 
obtained with fuel such as has been specified. 
With this fuel the equipment can be operated 
for eight hours at 7} therms per hour without 
& shut-down for de-ashing. There is a distinct 
advantage in the fact that there is no necessity 
to sereen the fines from the fuel before feeding 
the latter to this producer. Indeed, thanks to 
the segregating arrangement, the fines are 
considered to be usefully employed, and 
actually to help to keep the fuel bed in good 
condition while operating. 

Where clean gas is required the standard 
producer is supplied with a coke-filled wet 
scrubber in series with two slag wool filters 
in parallel. The filters are provided with 
valves, so that they may be isolated separately 
for repacking without shutting down the whole 
producer plant. The slag wool is made up in 
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PRODUCER GAS PLANT 


cartridge form and the design is such that a new 
cartridge may be fitted in a matter of minutes, 
so that changing the filter units is a simple 
operating procedure. With both filters in 
circuit the pressure loss across them and the 
scrubber amounts to 15in. w.g. at full load, 7.e., 
a total of less than 40in. w.g. across the whole 
producer plant up to the point of discharge of 
clean gas. The cleaning equipment has been 
shown, it is stated, to be capable of maintain- 
ing the solid impurities in the gas below 0-02 
grammes per cubic metre (1 grain per 100 cubic 
feet). From test data it also appears that using 
fuel having a tar content of 100z. per ton, the 
life of a pair of filters can be taken as 1,000,000 
cubic feet of gas, and that on this basis the cost 
works out at about 3d. per therm. 

Though 7} therms per hour may be a small 
rating for many purposes in the iron and steel 
trade, there are others for which the producer 
is quite a convenient size. Two or three units, 
moreover, can be arranged in a battery, with a 
common gas-cleaning plant. 








Pans For A New American Damu.—The United 
States Bureau of Reclamation has announced plans 
for the post-war construction of a multiple-purpose 
dam on the American River, near Sacramento, 
California. The cost is estimated at 50 million 
dollars. The proposed dam would be 8600ft. long 
and 440ft. high and it would be flanked by two 
saddle dams, one 7400ft. long and the other 1000ft. 


Blackpool Airport 





PRELIMINARY designs for the construction of 
an ambitious air transport terminal have been 
approved by Blackpool Town Council. The 
design provides for the landing and take-off of 
aircraft over 100 per cent. larger and heavier 
than our biggest bombers and transport aero- 
planes of to-day, the accommodation being 
considered adequate to handle over 50,000 
passengers a day, inward and outward, from 
and to all parts of the globe at frequent and 
regular intervals throughout the day and night 
and in all weathers. The most modern hotel 
accommodation is provided in the scheme in 
order to ensure that all travellers shall be able 
to enjoy the finest amenities procurable within 
a few minutes after disemplaning. Considera- 
tion has also been given to vastly increased 
freight traffic ; the road and rail terminal con- 
nections have been planned to accommodate 
& maximum handling of freight, mails, &c., 
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SITES OF AIRPORT AND SEAPLANE BASE 


without in any way interfering with the effi- 
ciency of these passenger amenities. 

The accompanying drawing shows the arrange- 
ment of the airport and suggested town planning 
in connection with it. The runways for this 
air terminal are considered to be of sufficient 
size to enable the biggest aircraft in the world to 
be able to land and take off with safety under 
any traffic or climatic conditions. The main 
runway—No. 1l—is intended to be 3 miles in 
length and 200 yards in width and capable of 
extending to a total length of 44 miles. There 
will be two secondary runways—Nos. 2 and 3— 
2 miles in length each and 150 yards wide, and 
there is also provision for a fourth runway, 
should it subsequently be required. 

Provision has also been made for the con- 
struction of a transcontinental airport within 
the confines of the much larger transoceanic 
terminal which will adequately deal with 
all ‘intercontinental transport of passengers 
arriving from transoceanic aircraft, and also 
from other parts of this country—runways 
Nos. 4, 5,and 6. The lay-out of the runways has 
been very, carefully considered with a view to 
reducing time loss on taxi-ing and passenger 
disembarkation to,the very minimum, both in 
the heavy and light types of craft. The possi- 
bility of rapid change-over from the former to 





long. 


the latter is an important feature of the design, 

The site of the proposed airport lies between 
Blackpool and Lytham St, Annes and covers an 
area of some 5000 to 6000 acres, The ground ig 
nearly flat and the nearest hills of over 1000ft. 
are over 20 miles away. Approach and take-off 
paths will lie over the sea or open country, 
Meteorological conditions appear to be rather 
exceptionally good, as a study of data shows fog 
on an average of only 29:2 days per year, 
Subsoil conditions, though not ideal for the 
construction of airport structures, are reason. 
able. The plans have been submitted to the Air 
Ministry, which has, we understand, agreed that 
the scheme complies with all the conditions 
necessary for a trans-oceanic airport. 

In connection with this landplane airport a 
proposal has been worked out for the con- 
struction of a seaplane base close by on the 
Southport sands. It would be constructed by 
dredging and would be 4 miles in diameter, 
There would be built to serve it a combined road 
and rail bridge, and a tunnel across the estuary of 
the River Ribble, connecting with the road and 
rail systems on each side and linking the two 
airports. 

The Chairman of the Aerodromes Sub. 
Committee of Blackpool Town Council is Mr, 
Rhodes Marshall, and the consultants for these 
schemes are Guy Morgan and Partners, 
FF.R.1.B.A., and Mr. Brian H. Colquhoun, 
M. Inst. C.E. The scheme is linked up with the 
town-planning schemes of Blackpool in such a 
way that not only will there be suitable access, 
between the town and airport, but also lines of 
aircraft approach or take-off where they are 
overland will be developed as parks or recreation 
grounds or maintained as agricultural land with 
as few buildings as possible. These areas are 
shown in the engraving. 

A tentative estimate of the total cost, includ- 
ing the seaplane base, road and rail connection 
over the Ribble, the construction of an hotel, and 
the building and diversion of roads, &c., amounts 
to some £30,000,000. The scheme would, how- 
ever, be carried out in stages, the first of which, 
it is thought, would cost about £5,600,000. 





Two New British Aircraft 


Tue “Spirrmez’”’ F, Mark XIV 

Tue Vickers- Armstrongs (Supermarine) 
“ Spitfire’ F, Mark XIV, is a single-seat, low- 
wing monoplane fighter with single fin and 
rudder and elliptical wings. It has a Rolls- 
Royce “ Griffon ” 65 engine, driving a five- 
bladed Rotol constant-speed propeller. The 
** Griffon ’”’ 65 engine, which develops a horse- 
power of over 2000, is of twelve-cylinder type, 
pressure cooled with a two-speed supercharger. 
We illustrated this engine in our issue of 
March 10th. 

The armament may consist of four 20 mm. 
cannon or two 20 mm. cannon and two 0-5in. 
machine guns or two 20 mm. cannon and four 
0-303 machine guns. A bomb carrier for either 
a 250-lb. or 500-lb. bomb can be fixed under- 
neath the fuselage in the drop tank fittings. 
The dimensions of the machine are as follows :— 
Span, 36ft. 10in.; length, 32ft. 7jin.; height 
(tail up, one blade vertical), 11ft. l}in.; wing 
area, 248-5 square feet ; weight, about 8000 Ib. 

The ‘‘ Spitfire’ F, Mark XIV, is stated to be 
faster than any other “Spitfire” in service. 
It has been in operation in the North-Western 
European theatre and has been in action against 
flying bombs. 

At the outbreak of war a decision was taken 
to go ahead intensively with the production of a 
similar type of engine to the “ Merlin,” but of 
larger capacity. An essential requirement lay 
in its installation in existing ‘‘ Merlin ” fighters 
to ensure continuance of improved performance. 
The experience gained with the ‘‘ Merlin ” has 
been used to the greatest degree in the design 
and development of the “ Griffon.” A single- 
stage supercharged “ Griffon ’’ engine has been 
operating in the “Spitfire” XII with great 
success as & low-altitude fighter, and now a 
“ Griffon ” engine with a mechanically driven 
two-stage, two-speed supercharger and inter- 








cooler has been introduced in the ‘Spitfire ” 
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4 XIV. Its performance is outstanding both in 
TWO NEW BRITISH AIRCRAFT speed and climb at all altitudes from séa level 
to 40,000ft., and the aircraft retains all the 
fighting manceuvrability and control for which 
the Supermarine “Spitfire” is renowned. 

The “ Griffon” 65 has the same cylinder 
eo ment and dimensions as the “‘ R ” type 
Rolls-Royce Schneider Trophy engine and 
develops over 2000 H.P. The weight/power 
ratio is less than 1lb. per H.P. Automatic 
change for the two-speed supercharger is 
arranged to prevent use of the high gear at sea 
level and to change gear at the height at which 
the maximum performance will be obtained at 
the prevailing air speed. A liquid-cooled inter- 
cooler is installed at the rear of the cylinder 
blocks to reduce the charge temperature to the 
cylinders after passing through the supercharger. 
A new system of engine lubrication has been 
adopted, and an improved system of fuel feed 
control is used, which ensures correct carbura- 
tion during fighting aerobatics. 

The use of the five-bladed propeller in the 
“Spitfire” XIV arises from the demand for 
greater efficiency at all altitudes. With the 
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ROTOL FIVE-BLADED AIRSCREW 


introduction of the two-stage supercharger, 
which maintains the engine power at higher- 
rated altitudes, combined with higher top speeds, 
four-bladed variable-pitch propellers have been 
found essential, since diameter is limited by the 
need for ground.clearance. With the increased 
powers of the modern aero-engine, a further 
stage has been reached where the four-bladed 
propeller cannot efficiently absorb the power 
at altitude. Rotol, Ltd., has developed the 
constant-speed five- bladed propeller to meet the 
At Gt be Sos Me a de new requirements of the latest type of fighter. 
ites Yoke eee Ml Past experience has shown that when the change 
: ae ‘amt | fee from a two-bladed to a three-bladed propeller 
Viowe, Ui 2 io , ., it i became necessary, a. noticeable smoothness 
fs occurred with the odd number of blades. This 

was due to the fact that no two blades simul- 
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Tue ‘“‘ Searrme ” Til 


We give herewith a view of the “ Seafire ” 
Ill fighter with its wings folded for stowage in 
an aircraft carrier, Brief particulars of this 
latest. modification of the original design were 
published in last week’s issue. It is driven by a 
Rolls-Royce ‘‘ Merlin’? 55 engine developing 
1470 H.P. and has a Rotol four-bladed pro- 
peller. The armament consists of two 20mm. 
cannon and four 0-303 Browning machine 
guns. The aircraft is fitted with arrester and 
catapult gear. 











SwirzERLAND’s Gas OutTpuT.—The number of 
gasworks in Switzerland decreased from 100 in 1920 
to 76 in 1942, The output of gas increased from 
PsSaE es ee =a oii i I 2 ee 263 million cubic meters in 1938 to a peak of 293 

million cubic metres in 1941, decreasing slightly to 
285 million cubic metres in 1942. 
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LONG-RANGE PROJECTILES 


Ir was officially stated last week that the 
Battle of the Flying Bombs had been won. 
It cost us some thousands of lives, destroyed 
a good deal of property—some of it valuable, 
much of it not—and cost us millions of man- 
hours in the form of materials, guns, balloons, 
aeroplanes, bombs, and projectiles ; but it 
never distantly approached the end that the 
Germans desired and expected—the total 
disorganisation and even destruction of 
London. The victory may be traced back to 
the defeat of the Luftwaffe. Had Germany 


been able to protect the bomb sites with 
fighters, and to destroy the defences by 
bombers, the issue might have been very 
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for several months by the destruction of 
launching sites, and in that time the persistent 
attack on Germany had reduced her air force 
almost to the vanishing-point and destroyed 
the factories in which it could be rebuilt. 
The coup de grace was given by the Battle of 
Northern France, but even before that 
astounding victory the means of defence had 
been so perfected that the danger had been 
reduced to almost negtigible proportions. On 
another page we put on record the principal 
data of the assault, as given last week by 
Mr. Duncan Sandys, Chairman of the Flying 
Bomb Counter-measures Committee. 

Despite its failure, it must be admitted 
that the flying bomb is, as far as our know- 
ledge goes, the most novel weapon of the war. 
It is, inherently, a typical German weapon, 
for it is indiscriminate in its action; it 


large areas and with no intention to pick out 
military targets. In this sense, it carried the 
brutality of war further than the Allies cared 
to go. Colossal damage of civil property and 
destruction of civil lives have resulted from 


Hamburg, and Berlin, but the primary object 
of those attacks was the destruction of 
factories, docks, and means of communica- 
tion, and for the most part they were 
directed against specific targets. Had not 
that purpose been continually before us from 
the first, it is not improbable that here, too, 
the pilotless bomber and the rocket projectile 
would have been developed. Neither is 
fundamentally new, and the flying bomb is 
noteworthy principally on account of the skill 
and ingenuity that were exercised in reducing 
an idea to practice. Although a full technical 
description of the bomb has not yet been 
released, enough is known about it for engi- 
neers to recognise that in the extremely 
simple, if very inefficient, jet propeller, in 
the control apparatus for direction and length 
of flight, in the firing, and in the general con- 
struction of the fuselage and wings, it shows 
evidence of great technical ability and pro- 
longed research and experiment. Had it 
been ready for use early in the war, when 
Germany was strong in the air and we were 
totally without the means to counter it, the 
results might have been disastrous. Ger- 
many, fortunately for us, counted on winning 
by more conventional means. Had she won 
the Battle of Britain, as she fully expected 
to do, there would have been no need of 
the flying bomb. When she lost that battle 
and turned to this other plan for the bom- 
bardmerft of England, it was already too late. 
The long time that it invariably takes for 
any new invention to reach the manufactur- 
ing stage saved us. By the time Germany 
was ready to make the attack, she had lost the 
means of protecting herself, and we had 
accumulated the resources for repelling it. 

The flying bomb and the rocket open a 
vision of future warfare that is altogether 
terrifying. Distance of the target will no 
longer be of account, and the weight of the 
projectile will dwarf anything now used. 
Battles at a range of two or three hundred 
miles will be a commonplace, and bombard- 
ments up to a few thousand miles will not be 
unknown. At the moment, accuracy of aim 
with these long-distance projectiles does not 
exist, but no one can doubt that it is attain- 


reached, but with projectiles, each capable of 
wreaking destruction over an area of a square 
mile or more, it would be quite unnece: ssary, 
Even before such a menace to the world can 
be realised, we may see the rocket replaci 
the gun in warships and fortresses, and w holly 
new ideas about sea power may present sein! 
selves. The whole prospect is so terrifying 
that, as never before, it becomes impcratiye 
that mankind should discover means of 
deciding without resort to arms those inter. 
national differences that will inevitably 
arise. Until that is attained, the world must 
look to a police force strong enough and 
resolute enough to prevent any nation 
embarking upon experiments with long-range 
projectiles. 


The Royal Naval Scientific Service 


On Thursday of last week a new corps, the 
Royal Naval Scientific Service, was brought 
into being. Before 1914 the Navy de. 
pended almost exclusively for its scien. 
tific developments upon private workers 
and upon naval officers of exceptional 
brilliance. During the first European war 
scientists came into the Navy in a haphazard 
way and at its end were formed into three 
“pools,” the scientific, technical, and 
chemical pools. At the outbreak of the 
present war these three pools between them 
embraced about six hundred individuals. 
They have since been enlarged by the 
recruitment of about three thousand addi- 
tional workers on a temporary basis. After 
the war it is anticipated that the Navy’s 
requirements in this field will fall, but t is 
believed that the figure will be in excess of the 
six hundred with which it started the war. 
The three pools have now been reorganised 
as the Royal Naval Scientific Service under 
the Director of Scientific Research, Mr. C. S. 
Wright. In some respects the new body will 
resemble the Royal Corps of Naval Con- 
structors. It will be composed of officers, 
assistants, and artificers, and while it will be 
a civilian service, it is intended that those 
enrolled within it should obtain experience at 
sea and that during their sea service they 
should wear uniform appropriate to their 
rank. The reorganisation will be a gradual 
process, but from the outset special attention 
will be paid to the conditions of service in the 
new corps and to the provision of laboratory 
and other facilities. 

When the full story of the scientific 
developments adopted by the Navy during 
the present war can be told it will reveal facts 
of which both the Navy and British science 
may well be proud. The principal advances 
have been made in the field of radar and 
radio communication, progress in which has 
had repercussions throughout the whole of 
every ship equipped with the apparatus. 
The Asdic submarine detector was intro- 
duced before the start of the war and with 
its aid the first round of the U-boat war was 
won. It is now an entirely different and 
much more efficient piece of apparatus. Great 
advances have also been made in anti-sub- 
marine weapons, fire control, the construction 
and laying of mines, and in the design of 
torpedoes. As is well known, the maguetic 
mine was developed in this country during 
the last war, but it came too late to have 
much effect on hostilities at sea. As a matter 








different. The intended attack was postponed 


able. Pin-pointing may, indeed, never be 
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swept up by ourselves. When the German 
etic mine of this war was examined it 
was found to be almost identical with our 
1918 pattern. The story of the acoustic mine 
has yet to be fully told. It was developed in 
the inter-war period by others besides the 
Germans, although the enemy were the first 
to use it in warfare. The torpedo remains 
the Navy’s leading killing weapon. With the 
exception perhaps of the German acoustic 
torpedo, the British torpedo is claimed to be 
the best in the world, the Italian being next. 
In all these and other developments 
British scientists working for the Admiralty 
have deserved well of their country and 
incidentally of the United States. With our 
two years’ lead in experience of war we were 
able to communicate a large volume of useful 
information to the American authorities and 
to give them the benefit of our inventions 
and discoveries. To-day, it is satisfactory to 
learn, a reverse flow is now in full flood and 
we are reaping the benefit of American 
inventive genius. The scientific co-operation 


of the two nations would seem to be 
complete. Co-operation between scientists, 
whether nationally or internationally, is the 
key to success in the application of science to 
warfare. The day of the individual 
“inventor” is past. Progress is now made 
almost entirely by teams of workers with their 
activities co-ordinated by a leader. The 
establishment of the Royal Naval Scientific 
Service should result in an increase of the 
co-operative spirit within the Navy’s own 
field and should have important results in 
securing increased co-operation with the 
scientific undertakings of the Army and the 
Air Force. Thereby the defence of the 
country will secure the support of the latest 
scientific progress. In addition, the nation’s 
industrial prosperity will be promoted, since 
it is the intention of the Admiralty that so 
far as security considerations permit the 
members of the Scientific Service should con 
tribute to the general advancement of know- 


ledge by taking part in the proceedings of the 





learned societies and institutions. 





Letters to 


(We do not hold ourselves responsible for the opinions of our correspondents) 





STEAM LOCOMOTIVE CYLINDER 
PERFORMANCE 

Sm,—I have read this most interesting con- 
tribution in your issue of June 23rd a number 
of times since, but seeing things from a different 
angle to that of the author I feel constrained to 
make some comments upon it. 

In the concluding paragraph of his summary, 
Dr. Tuplin remarks that “no solution of the 
problem of raising the quality of locomotive 
cylinder performance will be reached until 
someone with a full knowledge of all that is 
required and much experience of locomotive 
operation develops a design that meets the 
theoretical and practical requirements and 
proceeds to test it in service.” 

The fact of the matter is that theory and 
practice never will meet, for the reason that the 
locomotive is nine-tenths an operating pro- 
blem and theoretically desirable features con- 
tained in the other tenth often have to take a 
back seat. Those without long railway experi- 
ence do not always grasp that the design must 
necessarily be a compromise in order to satisfy 
railway operating requirements in their widest 
sense, including the civil engineering, traffic 
movement, and financial aspects. In other 
words, the steam locomotive is what it is because 
by long years of trial and error it has gravitated 
to the minimum all-round cost as an integral 
part of the railway “ machine.” Likewise, no 
conclusions as to the design and performance of 
separate components, such as cylinders and 
valve gears, should be made without reference 
to the locomotive as a whole as a revenue-earn- 
ing unit, and this is a matter which can only be 
fully assessed by those with an intimate inside 
knowledge of railway-operating requirements. 

Criticism of locomotive design or proposals 
for improvements tend to concentrate on the 
more spectacular fast passenger working, and 
to neglect. the bulk of the locomotive stock 
engaged in the more prosaic “bread and 
butter’ traffic. The trend of present-day 
practice is towards engines of general utility in 
order to realise the maximum of availability 
to traffic. There is only a limited scope for 
engines constructed for some specialised duty, 
and in numbers they are relatively unimportant. 





The vexed question of working with full 
regulator opening and variable cut-off, as 





the Editor 


opposed to variable regulator opening with a 
more or less fixed cut-off, is a matter to which 
the author devotes much attention by way of 
analysis, but there are obscure factors influenc- 
ing the method of driving, as the following will 
show. When the Southern Railway “ King 
Arthur ” class was introduced on the Western 
Section in 1926 the drivers soon found that 
with the long travel valves full regulator work- 
ing with cut-offs as short as 15 per cent. gave 
the best results. A little later this class began 
work on the Eastern Section, but here it was 
observed that the drivers set their cut-off in the 
region of 25 per cent. and varied the regulator 
opening to suit. Inspectors were sent to investi- 
gate, but they reported that full regulator 
working with short cut-off gave no better 
results. A coal test was therefore arranged to 
compare the efficiency of the two methods on 
the Western and Eastern Sections, with non- 
stop passenger trains made up to the same 
weight between London and Salisbury and 
London and Dover respectively. After several 
days’ working, the engines with their drivers 
were crossed over, the Western driver working 
the London and Dover train to his methods 
and the Eastern driver the London and Salis- 
bury to his for an equal number of days, both 
having had previous experience of this exchange 
over a period before the trial began. 

The daily results, which were consistent, 
showed that on the London and Salisbury 
section the Western driver, working with full 
regulator, had a distinctly lower coal consump- 
tion than the Eastern man on this run, but 
between London and Dover there was no appre- 
ciable difference in the results as regards con- 
sumption of coal between the two methods. 

The profile of the London and Salisbury route 
is a steady climb to a summit followed by fast 
running over a section mainly downhill, and it 
is all “collar work,” without respite. The 
London and Dover route is undulating and 
steeply graded in parts, with many sharp curves 
and severe speed restrictions. The engine work- 
ing and train speed is continually changing, and 
this variation is more easily followed up by 
adjustments in the more delicate regulator 
setting than in alteration of cut-off. It is 
evident therefore that operating conditions 


difficult to explain in theory. In the instance 
quoted, there was no reason to prefer the 


throttling method because of ‘“ knocks,” 
“pounds,” or other unpleasant symptoms 
sometimes associated with early cut-offs. 

Dealing with valve events, the author sum- 
marises the advantages of preadmission of 
steam under three headings, (a), (b), and (c). 
It should be observed that long-travel valves 
operated by Stephenson gear, giving increased 
lead opening at short cut-offs, improve all 
three. The consequence is that for a given size 
of cylinder and cut-off this gear gives a larger 
horsepower output than a gear with fixed lead 
opening, such as the Walschaerts. The exhaust 
is also freer and earlier compression can be 
delayed by giving a little exhaust clearance to 
the valve heads. Under (a) it should be added 
that, alternatively, preadmission reduces tend- 
ency towards over-compression. 

Under the heading “ knock ”’ and “ poun 
the author speaks of the inaccuracy of valve 
movements by reason of wearing the valve gear 
and errors in steam distribution caused thereby. 
Actually in modern Walshaerts gears there is 
no appreciable wear. Engines are shopped for 
boiler repairs and attention to axle-boxes, 
horns, and tyres, &c., long before the valve gear 
is affected. Such small wear as exists is easily 
taken up by grinding of pins and renewal of 
bushes. -I had occasion to measure by means of 
a dial gauge the amount of lost motion in a 
valve gear and selected for this purpose an 
engine with a large mileage going in for general 
repairs. It proved to be in the order of forty- 
thousandths of an inch between valve spindle 
and return crank, and considering that a certain 
amount of tolerance has to be allowed in the pin 
joints of new gear, the increase was unimportant. 
With piston valves and inside admission of 
steam, inertia forces are large in comparison 
with friction and the tendency is towards over- 
travel and to increased port openings for a given 
position of the reversing gear. The opposite 
applies to slide valves with outside admission 
where friction predominates. In modern gears 
any over-travel is due more to springing and 
deflection from lack of rigidity arising from 
offsets, &c. This was brought to notice in three- 
cylinder engines with conjugated valve gear for 
the middle valve, in which over-travel of that 
valve was accentuated at times, no doubt as the 
result of periodicity. 

In his conclusions on special valves Dr. Tuplin 
remarks that if it becomes necessary to handle 
heavier loads or to run at higher speeds (or both) 
the solution must lie either in larger locomotives 
or in improvement of the valves and valve gear 
as a matter of necessity, implying that. the con- 
tinued use of the conventional valves and gear 
should be brought into question. 

Heavier loads at existing speed or higher 
speed with existing loads (or both) call for 
greater horsepower, and this is mainly a question 
of providing a boiler with an increased steaming 
capacity. The influence of improved valves 
and valve gears is confined to making better use 
of this steam supply. If they can reduce the 
consumption of steam per draw-bar horsepower 
they add a little to the output of power, but the 
margin for this is small. The size of cylinders is 
determined by the maximum starting effort 
required and the adhesion available, and the 
conventional piston valve and gear have no 
difficulty in maintaining a mean effective 
pressure in such cylinders at present-day speed 
which will utilise the full capacity of the boiler. 
As regards exceptionally high speed, no 
specialised form of valve and gear is called for. 
The German 4-6-4 type “05” class engines 
maintain a sustained speed of 100 to 120 m.p.h. 
with a train of 250 tons, developing 3000 I.H.P. 
with normal piston valves and Walschaerts 


gear. Although peak speeds of 125 m.p.h. have 
been recorded on downhill sections on British 





have a large influence upon driving methods 





railways, there is very little of their track suffi- 
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ciently straight for maintaining such high speed, 
and the degree of superelevation oncurves has its 
practical limits, this apart from special ballast- 
ing and signalling, &c. It is unlikely, therefore, 
that anything above 80 or 90 m.p.h. will be 
exceeded in daily working in the future. There 
is much more to be gained in the saving of time 
in the raising of average speed by increasing 
acceleration from rest or after checks and in 
climbing banks faster than in bursts of excep- 
tional speed when possible. There would con- 
sequently appear to be no case for replacing 
present valves and valve gears from the opera- 
tional side, and as far as this country is con- 
cerned no case from the financial aspect. 

Long Travel Pision Valves.—The suggested 
pneumatic balancing device to absorb the 
intertia of long travel valves was considered 
many years ago. The snag is that with a simple 
dashpot allowance has to be made for full gear 
travel and the cushioning effect is then at its 
maximum when it should be at its least. With 
reduced valve travel at speed and with inertia 
increasing as the square of the valve velocity, 
the cushioning at running speed is inadequate. 
By complicating matters the clearance volume 
of the dashpot could be varied by a connection 
to the reversing gear, but the matter would still 
be a compromise since the hyperbolic curve of 
compression does not fit in with the harmonic 
curve of the valve motion. 

Port Opening to Exhaust.—The “ theoretically 
ideal solution” of fitting each cylinder with 
separate steam and exhaust valves was tried 
some years ago in comparison with the normal 
arrangement, and measured in pounds of coal 
per ton-mile the result was slightly in favour of 
the latter. This was attributed to greater 
clearance volume, increased valve leakage, and 
additional friction of mechanical parts of the 
duplex arrangement, so that the net result at 
the tender draw-bar was a loss. As pointed out 
before, there is no case for any of these special 
arrangements where high speed is concerned. 

H. Hotcrorr. 

Brighton, September 6th. 


ALL-METAL HOUSES 


Sm,—At the present time, when the engi- 
neering industry is considering the adaptation 
of its considerably expanded productive capa- 
city to post-war conditions, it is a matter of 
surprise that engineers are so apathetic towards 
the vast field of rehousing, and are accepting the 
fact that steel buildings are to be regarded as 
temporary expedients. Surely now is the time 
for engineers, through the medium of the Press 
and leading institutions, to open a propaganda 
campaign to prove to the public that steel 
buildings can be made more efficient in every 
way than brick and concrete structures. The 
general public is now in a@ very receptive state 
of mind for such an innovation, a vast number 
of people, hitherto ignorant of the possibilities 
and qualities of metals, have worked in the engi- 
neering industry during the war years and 
learnt the relative strength and durability of 
metals. 

Steel houses now being described to the public 
are plain, colourless, shapeless boxes, so 
unattractive that it would seem a deliberate 
attempt to turn the mind of the people against 
them. As every engineer knows well, there is 
no colour, finish, shape, or size of brick, wood, 
or concrete structure which could not be repro- 
duced in protected steel or aluminium alloy 
sheet to form sectionalised exteriors. Such 


exteriors can be made stronger, kept cleaner, 
require less maintenance, and retain surface 
colouring for longer periods at less cost than any 
building material at present used, with the 
exception of glass. A simple example of such 
durability is evident in every railway station in 
the vitreous enamelled sheet steel advertising 


signs or the aluminium panels of buses or auto- 
mobiles, all used under the worst possible 
atmospheric working conditions in towns. The 
design and erection of steel angle and support 
sections for the building of any required shape 
of house or structure would be a simple matter ; 
the variety of shapes, sizes, and finishes obtain- 
able would be infinite and could be adapted to 
suit any taste. 

Structures could be designed in many ways, 
such as frames covered with removable steel 
outer and inner panels, metal panels welded to 
form a complete structure, or unit interlocking 
box sections incorporating internal and external 
walls made in such a way that rooms could be 
altered in shape or size by moving internal wall 
sections, or even extending the house by addition 
of new sections. Space between internal and 
external walls could be filled with one of the 
many excellent insulating materials, now on the 
market, to give effective insulation against both 
hot and cold weather. 

Internally such buildings could be both more 
attractive and cleaner than the brick type 
dwelling or business house. Perfectly smooth 
walls would be adaptable for papering, spray 
painting in various shades, basic vitreous 
colouring or tinted aluminium sheet finishes. 
Ceilings likewise could be of embossed, plain 
enamelled, or polished protected sheets, making 
the annual bugbear of whitewashing a thing of 
the past. Rooms of this type could be easily 
and rapidly cleaned and the fear of knocking 
plaster or paper off the corners, chipped or 
cracked plaster in walls and ceilings from 
settling or traffic vibration would be a thing 
of the past. Metal doors would not expand and 
jam in wet and fall open in dry weather, and 
good initial fitting would eliminate draughts. 
Electric wiring, domestic water piping, &c., 
could be installed under removable plate 
sections so as to be at all times readily accessible 
for modification and repair. 

With regard to offices, shops, and industrial 
buildings, the advantages of all-metal con- 
struction are, if anything, greater, particularly 
in cost and reduction of foundation loading. 
The present system of building a steel framework 
and filling it with masses of brick and concrete 
would cease and the frames would be covered 
with light, ready protected metal sheets. The 
high costs involved under present conditions 
for cleaning the filth which rapidly accumulates 
on stone-faced buildings would be avoided 
owing to the ease with which the metal surfaces 
could be cleaned without the use of steam or 
wire brushes. Large commercial houses could 
celebrate special events by having removable 
panels in appropriate positions, which could, 
when required, be replaced by others bearing 
appropriate colourings, designs, or lettering. 
Practically every engineer, once interested 
in this subject, not as a temporary measure, but 
as a part of the permanent reconstruction of 
this country, would be able to give a number of 
valuable suggestions of a practical nature too 
many to attempt to enumerate here. In view 
of the pending cessation of the European war, 
it is suggested the matter be given serious and 
immediate consideration by the leading engi- 
neering institutions as part of their post-war 
plans for the steel industry. The field is vast 
and the time is ripe for such a step by the 
industry, both in its own interest and for the 
improvement of living conditions in this country. 
Prior to the war the building industry flooded 
this country with poorly built houses with a life 
of about twenty years. Surely the primary 
industry of the country can offer something 
better, cheaper, and cleaner at lower propor- 
tionate cost, The opportunity is here with both 
ample capacity and plenty of trained labour soon 


to be available, 
G. R. 





September 11th, 





— 
THE FUTURE OF MACHINE TOOLS 
Sm,—It is to be hoped that Sir Alfreg 

Herbert’s able article on “The Future of 

Machine Tools” will be widely read by user, 

and makers of machines in this country, 

He deserves our congratulations for so fegy. 
lessly expressing opinions which must be occupy. 
ing the minds of many engaged in a vita) 
industry, whose curve of past achievements ig q 
sorry combination of profitable peaks ang 
valleys of depression, without paralle| in any 
other branch of engineering. 

It is observed, however, in the authentic 
picture he has so skilfully painted, that the 
effect on the landscape of imported machine 
tools finds no place. . 

In view of his unrivalled experience in such 
matters, could he please tell your readers what 
the national attitude towards imported machine 
tools—especially American—should be in the 
post-war period, and if this country should 
continue in the future to import foreign 
machines at attractive prices, to the detriment 
of good British machine tools ? 

T am sure that a lead from Sir Alfred in this 
important matter would be greatly welcomed 
and appreciated, and would be a valued contrj. 
bution to future policy in the industry. 

Guy L. Murray, 

Cheltenham, September 9th. 





WAR AND THE STRATOSPHERE 

Srr,—Mr. T. C. Annan, in his letter in your 
issue of September Ist, gives a most interesting 
account of an estimate made by Joule of the 
temperature attained by a projectile moving 
through the atmosphere at the speed of a mile 
asecond, His estimate that the rise in tempera. 
ture would be 900 deg. Cent. may be compared 
with that of the air temperature at the nose of a 
projectile (the stagnation point) due to adiabatic 
compression, as given by the usual aerodynamic 
formula (due, I believe, to A. A. Griffith). That 
formula states that the temperature rise in 
deg. Cent. is almost exactly equal to the square 
of the speed measured in hundreds of miles an 
hour; thus at 500 m.p.h. the temperature rise 
would be 25 deg. Cent., and at a mile a second 
(if the same law still held) 1300 deg. Cent. 

These two methods of approach are very 
different, but they agree in indicating that, if 
the flight were to continue long enough, a very 
high temperature would be reached. But ina 
plunging descent from the super-stratosphere 
the time of penetrating the earth’s atmosphere 
would, at such speeds, be measured in seconds 
only and there would be little opportunity for 
the high temperature effect to spread. 

H. E. Wiwperis. 

London, W.C.2, September 6th. 
INTERNATIONAL FEDERATION OF 

ENGINEERING AND (ALLIED) INSTI- 
TUTIONS 

Sm,—I have read with great interest the 
article, entitled ‘‘ National and International 
Organisation,’ by A. W, Crampton (September 
Ist). 

With regard to the International Federation 
of Engineers, I want to tell the readers of THE 
ENGINEER that the International Committee is 
very active and meetings are held every 
Wednesday. 

Contacts have been made with all countries 
in the world except pro-Axis ones. The Com- 
mittees consist of twelve members, of which 
two are British, two French, two Belgians, two 
Polish, one Luxembourger, one Czechoslovak, 
one Canadian, and one Swedish. 

A general meeting will be held in October, to 
which all engineering institutions and societies 
are invited. 

All communications to C.0.LF.E., 42, War- 
rington Crescent, London, W.9. 

Rosert S, Nizsson, 


September 11th. Hon. Secretary. 
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Winder Equipment at a Scottish Colliery’ 





HERE has recently been put into commission 
at the No. 2 Pit, Michael Colliery, of the 
Wemyss Coal Company, Ltd., Fifeshire, a large 
yinder equipment, which has some features of 
sonsiderable interest. Chief among these are :— 
(a) The exceptional horsepower rating for 
an A.C. winder. It is among the largest, if 
not actually the largest, in the country, 

(b) It is believed to be the first installation 
in the country of an equipment operating at 
6600 volts and incorporating 6600-volt 
reversing contactors. 








FIG. 1—-WINDER HOUSE 


(c) It has a novel braking arrangement, 
and Thrustors are used for the emergency 
tripping of the brakes, in place of the usual 
brake solenoids. 

(d) In place of the usual rotor cables from 
the motor slip rings to the liquid controller, 
bus-bars are used mounted on _ insulated 





The leading particulars applying to the 
initial duty are as follows :— 


Depth of shaft ccure-dantowt sort 1845ft, 
Weight of one empty cage, chains, and 

SNS ad doe coe sae tides 15,904 lb. 
Weight of one empty tub 750 lb. 
Number of tubs per cage Six 
Weight of coal per wind 11,400 Ib. 
Weight ofreddperwind ... 15,456 lb. 
Weight of fifty men per wind 8,440 Ib. 
Ropediameter ..: ... «. 1fin. 
Weight per foot of rope 7-965 Ib. 
Running time per wind 60 sec. 
Maximum winding speed 2460ft. per min. 


The equipment is also suitable for winding 
ultimately the same suspended loads from a 
depth of 3100ft. at the same speed with a 
running time per wind of 91 seconds and with 
the rope diameter increased to 2}in. 

The drum is of the single cylindrical type, 


one at each side of the drum; they are gravity 
operated, are controlled through pressure air 
brake engines, and fitted with automatic take- 
up gear. The control is of the Iverson type, 
which gives a definite relationship between the 
brake pressure and the control lever position. 
The general equipment includes a dial type 
depth indicator, an overspeed and overwind 
controller to meet the Mines Regulations, a 
tachograph and two auxiliary air compressors, 
one being a standby. 


Motor 
The winder is driven by a 1950 H.P., fourteen- 
pole, protected type, slip-ring induction motor 
(Figs. 1 and 4), operating on 6600-volt, 50-cycle, 


_| three-phase supply and capable of meeting peak 


loads of 3900 H.P. It is equipped with two 

tal bearings, slip rings inside the bearings, 
stator trifurcating cable box, and a neutral 
point box. The rotor is insulated to withstand 
reverse current braking. Rotor volts between 
rings at standstill are 595, and the full-load rotor 
current per ring is 1480 amperes. 


Stator REVERSING CONTACTORS 


The motor stator circuit is controlled by 
triple-pole contactors for forward and reverse 
operation, arranged to give three breaks in 
series per phase. They are mounted on a channel 
and angle iron framework, and are seen in 
Fig. 2. The forward. and reverse contactors 
are electrically and mechanically interlocked to 
prevent any possibility of both sets being closed 
at the same time. Those for one direction of 
rotation are mounted all on one side of the 
framework, while those for the opposite direc- 
tion are mounted on the opposite side. Opera- 
tion of the contactors is by means of D.C. 
magnets and the D.C. is obtained from a rectifier 
unit mounted on the framework. D.C. operation 
is an advantage over A.C. operation, in that the 
closing of the contactors is less violent and 
there is less resultant wear. 

In addition to the electrical and mechanical 
interlocks previously mentioned, potential inter- 
locking is also provided to ensure that the arc 
resulting from the opening of the circuit for one 
direction of operation is completely interrupted 
before the energising circuits for the contactors 
controlling the opposite direction of rotation 
can be completed. 

Are chutes are provided on each contactor 
pole, these being arranged so that the are from 
the poles in the two outer phases is blown out- 
wards and that from the poles in the middle 
phase is blown upwards. This prevents the 





having a diameter of 18ft. and a width of 16ft. 








FIG. 2—TRIPLE-POLE REVERSING CONTACTORS 


supports and spacers, and carried in sheet 

steel trunking. : 

The mechanical portion of the winder was 
manufactured by Fullerton, Hodgart, and 
Barclay, Ltd., who were the main contractors. 
The electrical equipment was supplied by the 
British Thomson-Houston Company, Ltd. 

* From “B.T.H. Activities,” July, 1944, 








Fic. 


Tt is grooved, has loose reels for the spare 
rope, and. is fitted with ventilated brake 
treads. 

The motor runs at 410 r.p.m. and derives the 
drum at 43-5 r.p.m. through a flexible coupling 
and a single reduction gear. ‘Lhe latter is con- 
tained in an oil bath gear-case. 





Two curved suspended post brakes are fitted, 





3—AIR COMPRESSOR EQUIPMENT 


possibility of the arc passing from the con- 
tactor in either of the outer phases, or from any 
contactor to the frame, 


BRAKING EQUIPMENT AND THRUSTORS 


The winder is equipped with two independent 
brakes, one operating on each side of the drum. 
These two brakes come into operation, in 
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sequence in cases of emergency, the second one 
acting as a safety brake to take care of the 
possible failure of the first. The overwind and 
overspeed device is of the Barclay type, 
which is entirely mechanical in operation and 
is used to trip the emergency brake directly. In 
the event of an emergency trip being brought 
about by the Barclay overwinder, the sequence 
of operation is as follows :— 

When the overwinder trips, this operates a 
trip shaft which in turn will (a) open the brake 
valve so as to give braking under emergency 





Fic. 4—GEARED A.C. WINDER 


conditions by means of the first brake, and (6) 
trip the mechanical interlock switch. 

The mechanical interlock switch opens the 
electrical safety circuit and thus cuts off power. 
In doing so, both thrustors are de-energised ; 
the first of these thrustors is ineffective, since 
the brake has already been tripped ; the second 
(safety) brake is, however, now tripped by its 
thrustor, which applies the safety brake after a 
suitable interval. 

In the event of an emergency stop, due to the 
operation of any of the electrical safety devices, 
power is cut off immediately the safety circuit 
is opened and both thrustors then become 
de-energised and trip the two brakes simul- 
taneously. The cataract cylinder arrangements 
in the two brake engines are adjusted so that 
the two brakes come on in sequence, due to 
different rates of application. 

For normal purposes the first brake is suffi- 
cient to bring the winder to rest. 

As implied above, two thrustors have been 
supplied, each being rated for a maximum 
thrust of 100 Ib. with a stroke of 2in. They are 
continuously rated, have a pick-up time of 
approximately one second, and a drop-off time 
of 0-3 second. The pick-up time is, of course, 
immaterial, but the drop-off time is very 
important. The time of 0-3 second covers the 
whole operation from the interruption of the 
circuit to the completion of the full stroke of the 
thrustor. 

The advantages of the thrustor over the 
solenoid lie in the fact that it is quieter and 
takes much less power to operate. It is com- 
monly the case in a winder equipment that the 
rating of the auxiliary transformer is deter- 
mined by the current required to operate the 
brake solenoid, other auxiliaries (chiefly the oil 
- pump or compressor motors) being a secondary 
consideration. Witha thrustor this is no longer 
the case, and the auxiliary transformer can be 
rated mainly on the basis of the power required 
for the oil pump or compressor motor. 


Rotor CONNECTIONS 


Copper strip was adopted for the main rotor 
connections, as cables of the requisite cross 
section would have been very cumbersome, 


DRIVEN BY 


These copper strip connections are encased in 
trunking, the strip itself being supported by 
insulated spacers. The general arrangement is 
shown in Fig. 3. Precautions have been taken 
to ensure the proper conductivity and earthing 
of the trunking. 


Saretry DEVICES 


Two of these are worth particular mention. 
First, in view of the vital importance of the 
correct operation of the safety circuit, which 
contains the contacts of all the safety devices, 





SuP-RING INDUCTION MOTOR 


a safety conductor is provided as auxiliary to 
the low-volt release on the main circuit breaker, 
to ensure correct operation. The operating coil 
of this contactor is supplied from the potential 
transformer of the high-tension circuit breaker 
equipment and is in parallel with the low-volt 
release coil. The safety contactor contacts 
when opened cause the main reversing con- 
tactor to be opened, thus cutting off power from 
the winder motor. At the same time, the 
thrustors are de-energised, thus causing the 
mechanical brakes to be applied. 

The second interesting feature of the safety 
devices is the backing-out arrangement, which 
is covered by B.T.H. patent. The switch, 
which is pedestal mounted, controls the direc- 
tion in which the winder must be moved after 
@ limit switch has tripped. The switch must be 
set in the correct direction for backing out and 





if the driver attempts to move in the wro 
direction. After backing out, the switch sho 

of course, be reset. Should the driver neglect 
to do this, however, no harm is done, since ¢ 
opposite limit switch is never rendered ineffec" 
tive and if an overwind takes place on this limit 
switch the safety circuit would still be tripped. 
On attempting a subsequent wind in th, 
opposite direction the driver would find that he 
tripped the safety circuit the moment lo moved 
the control lever. He is therefore forced ty 
reset his backing-out switch. It will bo seen, 
therefore, that this is a foolproof arrangement, 


OTHER ELEcTRICAL EQUIPMENT 


The remaining electrical equipment is largely 
of standard type and can be dealt with generally, 

The main switchgear, which is of 6600 volts 
truck type, includes the main oil circuit breaker, 
high rupturing capacity fuses, and an isolating 
switch for the auxiliary transformer. Speed 
control of the winder is provided by the liquid 
rotor controller of 900 H.P. continuous dissipat. 
ing capacity. It is operated by an automatic 
accelerating device, which is governed by the 
driver’s control lever. The auxiliary trans. 
former is rated 25 kVA, and provides a low. 
tension supply for the thrustors, automatic 
accelerating device motor, electrolyte pump 
motor, cooling water pump motor, compressor 
motors, and the rectifier supplying the reversing 
contactor operating circuits. 
The supply of these various items is taken 
through a distribution board. 
The usual limit switches, safety devices, 
driver’s instruments, gauges, and indicating 
lamps complete the equipment. 








Fluorescent Lighting in a 
Drawing-Office 


Some time ago, before the operation of the 
Discharge Lamp Lighting Control Order, 1943, 
the L.M.S. Railway decided to install fluorescent 
lighting in one of its principal drawing-offices, 
where designs and specifications are prepared 
for the construction and maintenance of rolling 
stock. The installation, illustrated herewith, 
comprises some sixty fluorescent tubes in high- 
efficiency reflectors, providing illumination of 
25 foot-candles on the drawing-boards. It 
replaced a number of 200-watt tungsten lamps 
in enclosing glass fittings, from which the 
illumination was approximately 5 foot-candles. 
The use of fluorescent tubes reduced the former 
current consumption by more than 50 per cent. 
The fittings permit a percentage of the light, 
which would otherwise be wasted, to be directed 
upwards through longitudinal apertures in the 
top of the reflectors. This arrangement gives 
sufficient illumination in the upper section of 
the room to obviate a depressing “tunnel ” 





it will then cause the safety circuit to be tripped 





effect which is often noticeable. when a number 





FLUORESCENT LIGHTING IN L.M.S.R. DRAWING OFFICE 
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of olosed-top agar oa ea in rooms} The first point is closely related to the service CEMENTATION 
with high ceilings. y-out includes a/|stress exerted on the springs. In spiral springs nieitesti woeees makes . 
reflector and tube over each drawing-table, | compressive and tensile resolve themselves into Pier ani the following a mr Te 


but having in mind the possibility of future 
variations in the spacing of the tables and to 
to devise 
method of suspension for the equipment which 
would readily permit variation if required. 
This result was achieved in a simple manner 
by means of steel tubes running the whole 
length of the offices, supported by and clipped 
be seen from the 
engraving, there is almost a complete absence 
of shadow, and it is said that the fluorescent 
lighting, which has daylight qualities, has a 
beneficial effect upon and is generally pleasing 
to the staff. There is a further advantage in 
that when daylight is inadequate on the centre 
tables, the artificial blends with the natural 


simplify erection, it was n 


to the roof trusses. As will 


ligh 








Springs of Case-Hardened 
Mild Steel* 


Since great difficulties were experienced in 
the supply of high-carbon spring steel, the 


ight. 
The design of this installation was the result 
of collaboration between the engineers of the 
LMS. Railway Company and of the Edison 
Swan Electric Company, Ltd. The fluorescent 
tubes and reflectors are of the second-named 
company’s make. It should be noted that the 
t restrictions on the use of fluorescent 
lighting preclude at the moment the installa- 
tion of such lighting for drawing-offices, except 
where the exacting nature of the work or the 
condition of the offices is such as to make tung- 
sten lighting entirely inadequate or unsuitable. 


cross section of the body. 
diminish in a linear function from the outside in. 
If the surface elements are exposed to a com- 


from the surface the stress actually exerted is 
only three-quarters of K and at one-half radius 


elements are unstressed and K is equal to 0. 
The distribution of stresses allows the appli- 
cation of case-hardened springs. Assuming that 
the carbon content in the surface areas be 
0-8 to 0-9 per cent., and the maximum per- 
missible torsional stress be applied, which is 
85,000 Ib. per square inch for the standard 
heat-treated steel 85 (Russian specification), 
then the stress distribution over the cross 
section of the wire at various points is easily 
calculated. Therefore the carbon content can 
be calculated which, for various points across 
the cross section, corresponds to the torsional 
stress exerted. The heat treatment is analogous 
to the case of the high-carbon spring. These 
data are given in Table I. The standard spiral 
springs for comparative data were made from a 
specially provided OST SI-322 spring steel 
(product of Russian steel 85) hardened in oil 
from 830 deg. to 850 deg. (1526 deg. to 1562 deg. 
Fah.) and tempered at 375 deg. to 400 deg. Cent. 
(707 deg. to 752 deg. Fah.). Data in Table I 
also apply to flat springs. 
In the manufacture of springs by this method 
it is important that the carbon content be high 
at the surface where maximum stresses occur 
and diminish gradually to the inside where the 
stresses are small, and thus correspond to the 


torsional forces. The torsional stresses exerted 
on spiral springs act most strongly on the 
surface and least on the centre of the circular 
These stresses 


pression stress K, then at one-quarter radius 


it will be one-half K, &c., and at the axis the 


(1) The cementation should be of great 
depth of penetration (that is, the residual 
low-carbon core should not exceed one-tenth 
of the diameter or thickness of the stock). 

(2) The gradient of carbon content from 
the outside to the centre should correspond 
to the conditions set forth in Table I. 

(3) The carbon content in the peripheral 
areas should be between 0-8 and 0-9 per 
cent. C. 

(4) The structure should not be of a coarse 


grain. 
(5) The surface of the springs should be 
clean. 

The above conditions are best achieved by 
gas carburisation. Since no gas-carburising 
equipment was available to the author, the 
experiments were carried out by means of solid 
case-hardening agents. Twelve different reagent 
mixtures were tried out and used on forty 
different experimental runs. The wires and 
sheets used had the following diameters or 
thicknesses :—0-5 mm., 0-8 mm., 1-0 mm., 
1-5 mm., 2-0 mm., 2-5 mm., 3-0 mm. (0-02in., 
0-032in., 0-04in., 0-06in., 0-08in., 0-10in., 
0-12in.). The results of the best runs are shown 
in Table II. 

When using material of 1-5 mm. (0-06in.) 
thickness the carburisation temperature should 
not exceed 860 deg. Cent. (1580 deg. Fah.) for 
best results. Higher temperatures result in a 
coarse grain structure, combined with the 
appearance of a cementation network and 
surface deterioration. Furthermore, soda ad- 
mixtures to the charcoal should be reduced. 
This condition ensures a favourable carbon 
gradient from the surface into the core of the 


author suggested the use of plain low-carbon 
stock for both helical and leaf springs with 
carburisation after forming, and followed by a 
standard heat treatment, as it is applied to the 
standard high-carbon stock, with 0-7 to 0-9 


results shown in Table I. 


carburised material. 


If the conditions as outlined are adhered to, 


TECHNOLOGICAL PROCESS 


especially in the manufacture of very thin 
springs, constant results can be expected, and 
a surface carbon content of 0-8 to 0-9 will result. 


The following operations are necessary to 


With increasing thickness of the material the 


per cent. C. 


The material produced in this manner cannot 
completely replace the usual cold-drawn or 
patented spring wire (Russian standards NK, 


manufacture flat and spiral springs by the new 
process :— 

(1) Pickling of the original material. 

(2) Degreasing and neutralising. 


PK, and R), but it possesses good resilience, 
approaching that of heat-treated spring steel of 
Russian standards 75 and 85. 

The steel used should comply with the usual 
requirements in respect of dimensional specifica- 
tions, surface conditions, chemical purity, and 
absence of inclusions. Sulphur should be below 
0-045 pec cent., phosphorus below 0-040 per 
cent., carbon between 0-08 and 0-25 per cent. 





TaBLE I.—Permissible Carbon Content in a Cross Section of Carburised Springs 


(3) Forming the springs. 


carbon content gradient becomes steeper ; that 
is, the difference between surface and core 
carbon content becomes accentuated. If the 
diameter is 1-5 mm. (0-06in.) or the thickness 
(in the case of a flat spring) 1-2 mm. (0-05in.), 


surface is contaminated. The process steps of 
pickling, degreasing, and neutralising do not 
differ from the usual processes employed in the 


(4) Case-hardening. 
(5) Hardening. 
(6) Tempering. 
The wire or the strip is pickled only if the 





then the limits of the gradient can be seen in 
Table I. 


However, for greater thicknesses the required 


deep penetration of the case cannot be achieved 
either by using charcoal and soda, as practised, 
nor with any of the other solid cazburising 
agents used at present. 


The reason for this 


TaBLE II.—Optimum Conditions for Deep Penetration Carburisation of Springs 






































Maximum Diameter Carburising Nay, 
Distance Permissible hardness Type _ or rs tempera- Time in 
in torsional Per cent. C of steel in Remarks. re) thickness, Carburising agents. ture, hours. 
R from stress, in steel. torsion, spring. inch. deg. Fah. 
riphery. Ib. per sq. in. Ib. per sq. in. 
waa s - 0s. + het 0-02 Charcoal+5 per cent.soda ...| 1517 to 1544 1-25 to 1-5 
Surface 86,000 0-8 to 0-9 86,000—100,000 For spiral Flat 0-032 Charcoal-+ 5 per cent. soda ...| 1517 to 1544 | 1-5 to2-0 
+R 64,000 0-6 68,500— 77,000 springs 0-04 Charcoal+5 per cent. soda ...| 1562 to 1580 | 2-0 to2-5 
R 43,000 0-4 51,500— 57,000 
i R 21,500 0-25 21,500— 28,500 0-04 Crab shell ... 1517 to 1544 ~ 2-0 
R = —_ 0-06 Crab shell .. 1562 to 1580 2-0 
——| 0-06 Fish scale .. 1580 to 1616 2-5 
Maximum 0-08 Fish scale ... 1580 to 1616 ~ 4:0 
Distance Permissible hardness 0-10 Fish scale .. 1580 to 1616 ~ 6-0 
from bending Per cent. C of steel in Remarks. 
surface, stress, in bending, 0-032 Charcoal+5 per cent.soda ...| 1517 to 1544 | 1-5 to2-0 
inch. Ib. per sq. in. Ib. per sq. in. Spiral 0-04 Charcoal+5 per cent.soda ...| 1562 to 1580 | 1-5 to2-0 
= 0-06 Charcoal+-5 per cent. soda ...) 1562 to 1580 | 2-0 to2-5 
0 114,000 0-8 to 0-9 114,000-128,000 For flat 
t 86,000 0-6 86,000— 92,500 springs 0-06 Crab shell ... 1562 to 1580 ~ 1-5 
57,000 0-4 57,000— 68,500 0-08 Fish scale ... 1580 to 1616 ~ 3-0 
28,500 0-25 28,500— 35,500 0-10 Fish scale ... 1580 to 1616 ~ 5-0 
— — _- 0-12 Fish scale ... 1580 to 1616 ~ 8-0 





























But it is important to know the exact carbon 
content for the accurate adjustment of the 
cementation process. 

In the development of this process, the 
following problems presented the greatest 
difficulties :— 

(1) The heterogeneity of the carbon content 
over the cross section of the strip or wire after 
cementation. 

(2) Surface cleanliness. 


* Iron Age, July 27th, 1944. From a paper by A. M. 
ika, in the Russian magazine Stal, 








production of wire and strip. After these treat- 
ments the dimensional conditions of the spring 
stock should be met. 

The springs are formed in the usual manner 
by winding the helical springs from wire and 
by drop forging the leaf springs from strip. 
Should the cleaning operations present any 
difficulty prior to the forming because of bulk, 
&c., then the order of operations may be 
reversed and the spring or spring parts (in the 
case of the laminated spring) can be formed first 
and pickled and degreased afterwards. 








difficulty is immherent in the formation of a 
cementation network in the peripheral zone. 
Therefore the author tried out such rare organic 
carburising agents as powdered crab shells and 
fish scales. Although the powdered crab shells 
showed certain advantages over the charcoal 
and 5 per cent. soda mixture, the results 
achieved were not wholly satisfactory for the 
carburisation of wire thicker than 1-8 mm. 
(0-072in.) diameter and sheet above 1-5 mm. 
(0-06in.). Experiments with fish scales verified 
the results of V. Shumkin and A. Savkin 
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(Vestnik Dalneyvostochnogo Filiala, AH, 
U.8.S.R., 1937, No. 26, page 71), which showed 
this substance to be a soft carburising agent of 
great power of penetration. It produces a flat 
gradient of carbon content decrease towards the 
core of the steel and a constant carbon content 
of 0-8 per cent. in the surface, Using this 
carburising agent cylindrical springs up to 
3 mm. (0-12in.) diameter and flat springs up to 
2-5 mm. (0:10in.) thickness were treated 
successfully (see Table II). 
For still heavier sections gas carburisation 
must be applied, and the usual gas mixtures 
should be used, the most successful being CO, 
with a small admixture of volatile hydro- 
carbons, 
Finat TREATMENT 
The final treatment of the carburised springs 
consists of normalising, hardening, and tem- 


pering. 
Normalising of the carburised material is 
optional. If the normalising step is applied, 


the strip or wire should be heated in a salt bath 
at 800 deg. to 830 deg. Cent. (1472 deg. to 
1526 deg. Fah.) for from three to five minutes, 
and then cooled in air. 

Heating to the hardening temperature should 
also be carried out in a salt bath to prevent 
surface oxidation and decarburisation. For 
such a treatment any salt is suitable, the melting 
point of which is not lower than 500 deg. Cent. 
(932 deg. Fah.), and not higher than 700 deg. 
Cent. (1292 deg. Fah.). The author used a salt 
bath consisting of 56 per cent. KCl and 44 per 
cent. NaCl or 50 per cent. NaCI and 50 per 
cent. K.CO;. 

The hardening temperature used was some- 
what higher, 820 deg. to 840 deg. Cent. (1508 
deg. to 1544 deg. Fah.), because in the carburised 
spring the carbon content diminishes from the 
peripheral zone (0-85 to 0-90 per cent. C) 
towards the centre. Double hardening of the 
cemented parts was unnecessary since the 
carburised springs no longer gave evidence of 
the low carbon core (as said above, the original 
uncarburised core was no larger than one- 
eighth to one-tenth of the diameter or thick- 
ness), and also because the process of cementa- 
tion takes place at temperatures where no grain 
growth will occur in the low-carbon zone. 

The quench is carried out in vegetable oils, 
such as linseed oil at 40 deg. to 50 deg. Cent. 
(104 deg. to 122 deg. Fah.). In some cases the 
quenching of springs is permissible in hot water 
70 deg. to 75 deg. Cent. {158 deg. to 167 deg. Fah.). 

Tempering of springs of steel 85 (Russian 
specification) should take place at a suitable 
temperature between 360 deg. and 450 deg. Cent. 
(680 deg. to 842 deg. Fah.), depending on the 
required hardness. At the lower tempering 
temperature the Rockwell C hardness is between 
19 and 15, at the higher temperature it is equal 
to Ro 40. The surface hardness of the car- 
burised springs corresponds to that of the 
ordinary springs. But experience has shown 
that these new springs must be tempered at 
temperatures from 30 deg. to 50 deg. Cent. 
(54 deg. to 90 deg. Fah.) lower than those made 
from ordinary spring steel. It is advisable to 
carry out the tempering in a potassium nitrate 
(saltpetre bath) for 20 to 40 minutes. Cooling 
of the springs takes place in hot water, 60 deg. 
to 70 deg. Cent. (140 deg. to 158 deg. Fah.), in 
which the springs are cleaned from the adher- 
ing selt. In order to prevent irregularities in 
the heat treatment (especially of the spiral 
springs), it should be carried out on racks. 

CONCLUSIONS 

The author has shown how to substitute 
carburised mild steel for spring steel wire of 
0-8 mm. to 3-0 mm. (0-05in. to 0-12in.) dia- 
meter and strip from 0-5 mm. to 2-5 mm, 
(0-02in. to 0-10in.) thickness up to 300 mm. 
(12in.) length. The method consists in deep 
penetration carburisation of low-carbon steel 
wire and strip at a low temperature, 825 deg. 
to 860 deg. Cent. (1517 deg. to 1580 deg. Fah.), 
as shown in the following table :— 


bath from 800 deg. to 830 deg. Cent. (1472 deg. 


in air. Hardening : 
from 820 deg. to 840 deg. Cent. (1508 deg. to 


in & ble oil at 40 deg. to 50 deg. Cent. 
(104 deg. to 122 deg. Fah.). Tempering: Heat- 
ing in potassium nitrate bath from 20 to 40 
minutes at 300 deg. to 420 deg. Cont. (572 deg. 
to 788 deg. Fah.), depending on the required 
hardness. The above method was successfully 
applied in the production of several vitally 
needed springs. 








Electronics, Past and Future* 





Ir would be true to say that electronics is the 
most modern branch of electrical engineering, 
and the one which is advancing with the greatest 
rapidity to-day. Many of its achievements are 
widely known and are receiving open applica- 
tion in an increasing number of situations, while 
others, including many of the most sensational, 
are devoted to war and will not be 
divulged until after the conclusion of hostilities. 
Indeed, it is expected with some confidence that 
the advances in this respect, when applied to 
the arts of peace, will, through the increased 
efficiency and economy which they will bring 
about, go a considerable distance towards 
counteracting the wastage and losses of warfare. 
Yet a good case may be made out for stating 
that electronics is an old principle, known and 
utilised quite early in electrical history, and 
accorded its present attention merely because 
segregated workers have begun to compare 
notes and to make use of one another’s dis- 
coveries. At such a juncture as the present, it 
is a good thing to pause for a few moments and 
take a broad survey of the whole position, to 
note down all our assets, the use we have made 
of them, and the opportunities that lie open to 
us in the near future. Such a stocktaking is 
attempted below, accompanied by an apprecia- 
tion of what electronics is doing at the present 
time. 


Past DEVELOPMENT 


When one traces the history of quite a number 
of inventions, one is surprised to find that they 
have been achieved by two or more independent 
workers travelling along quite different routes. 
In some cases it would seem that if this duplica- 
tion had not occurred, the new scheme would 
not have secured enough support to be adopted. 
In others, two or more embodiments of the same 
idea have pursued a parallel course in different 
phases of the subject, until someone, seeing 
further than his predecessors, discovered that 
they are essentially the same principle or piece 
of apparatus. This latter has been the case with 
electronics. 

To arrive at its origin, we must go right back 
to the first beginnings of electrical engineering. 
Now electric power was in its early days applied 
for one main purpose, namely, the production of 
light. Between sixty and one hundred years 
ago there were, and still are, three types of 
electric lamp, namely (in order of appearance), 
the arc, discharge tube, and incandescent fila- 
ment. The three lines of development that 
started from these three discoveries are set out 
in Fig. 1. 

(a) The Electric Arc.—The are 1 was produced 
when two conductors, energised at about 40 volts 
or more, were touched together, and then with- 
drawn through a short distance. Burning of 
the electrodes was minimised by enclosing the 
arc, and prevented by evacuating the enclo- 
sure; and hence the mercury vapour arc 2 
came into existence. It was soon found that 
this lamp possessed rectifying properties, and 
the design was modified to serve purely as a 
rectifier 3. The continuously evacuated steel 
tank form 4 followed, and more recently the 
gap between 3 and 4 was bridged by the pump- 
less steel tank rectifier 5. 





* Chairman’s Address to South Midland I.E.E. Radio 
Group, 


The carburised springs are heat treated in 
this manner :—Normalising : Heating in a salt 


to 1526 deg. Fah.) from 3 to 5 minutes, cooling 
i Heating in a salt bath 


1544 deg. Fah.) from 2 to 5 minutes, quenching 


a 

(b) The Discharge T'ube.—It was found not 
very long after electricity was first generate 
by frictional machines that it could produce , 
luminous discharge in an evacuated tube B | 
No great amount of light was emitted by th, 
small ‘‘ Giessler”’ tubes, but it was found 
possible to modify the colour and intensity by 
varying the residual gas and by thie use of 
fluorescent coatings on the inside surtace, Th» 
Moore tube 2, containing nitrogen, enjoyed 4 
short life round about 1908 as an illuminant, 
but the principle was to revive with complete 
success a quarter of a century later as the 
fluorescent lamp. Crookes investigated the 
nature of the discharge, and designed the tube 
bearing his name 3, by which “ cathode ” ray, 
and incidentally X-rays, were generated, 4 
further development by J. J. Thomson in 1897 
gave the cathode ray oscillograph 4, in which 
the beam was recognised as a stream of electrons, 
The industrial form of the present day 5 is not 
very different from his, except in details, and 
the large metal tube, continuously evacuated 
model 6, contains much the same parts with a 
few additional refinements. The electron micro. 
scope 7 is virtually a cathode ray tube with 
three carefully designed electron lenses instead 
of one or two. 

(c) The Filament Lamp.—The incandescent 
lamp may be said to start from the squirted 
carbon filament type, made by Swan in 1879, 
C1. It wes soon observed that carbon particles 
were discharged from the filament to the inside 
of the bulb away from the negative end, and 
that the positive limb cast a shadow, i.c., a thin 
streak free from carbon. Fleming recognised 
this discharge in 1904 as an electron stream 
coming from the more negative part of the 
filament, and embodied the principle in his hot 
cathode valve 2. The third electrode, or grid, 
was added by de Forrest 3, and more grids by 
various workers, to produce, for example, the 
pentode 4. By inserting a trace of gas or 
mercury vapour into the vacuum, the gas-filled 
rectifier diode 5 and G.E. triode or thyratron 6 
were evolved, capable of much higher efficiency 
and greater current-carrying powers than the 
vacuum t Finally, a diode with a light- 
sensitive cathode varies its resistance to current 
flow in proportion to the light intensity, and 
constitutes the photo-electric cell 7. 


APPEARANCE OF ELECTRONIC EFFECTS 


When the course of each of these develop- 
ments is examined, the surprising fact emerges 
that definite electronic action appeared at the 
outset, not in one, but in all cases. In the first, 
the open arc is due to a stream of electrons, or, 
if the term “‘ electronic ” is restricted to action 
in a vacuum, it is indisputably applicable to 
the mercury arc. The Geissler tube is an elec- 
tronic device beyond all question, and it was 
the electron flow in the earliest form of incan- 
descent lamp that directly led to the first 
thermionic valve. 

A further striking observation is that in the 
first and third series, A 3 is to all intents and 
purposes the same device as AC 5 multiplied in 
size by 10* or 10°. The chief difference is the 
means for starting the discharge, namely, by a 
mechanically moving electrode or “igniter” 
in A3 and by the hot cathode in AC 5. For 
years it does not seem to have occurred to elec- 
tronic engineers that in the mercury are rectifier 
there already existed a long-established and 
highly successful valve; nor did _ rectifier 
designers recognise in the valve a kindred 
device from which valuable lessons were to be 
learnt. Such “single-track” development 1, 
unfortunately, the rule rather than the excep- 
tion in seintifice progress. If, however, there 
had been an investigator or group of workers 
who had recognised from the beginning the 
similar electronic basis of these three lines of 
research, it can be regarded as certain that the 
present stage of development would have been 
anticipated by some years. 

With the exception of the recent B 7, the 
three lines have been terminated in the dia- 
gram at the positions reached in practice about 
a decade ago. At about this time realisation 
at last came that all belonged to the same 
family, and from then onwards the most notable 
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apparatus in one series features that have been 
found succéssful in another, 


REcENT ADVANCES 


Of the developments in electronic apparatus 
that have taken place during about the last 
ten years, the following examples may be 
glected for special comment :—(a) The grid- 
controlled mercury arc rectifier; (6b) the 
inverter ; (c) the ignitron ; (d) the magic eye. 

(a) Grid Rectifier.—The first of these examples 
gonferred upon the power rectifier the advan- 
tages of grid control as used in the thermionic 
valve. It enabled A 3, A 4, or A 5 to make the 
same advance as that by which C 5 became C 6. 
Instead of being merely a device for converting 
A.C. power into D.C., it can now function as an 
automatic switch, instantaneous in its opera- 
tion, and capable of controlling the R.M.S. 
value of the current according to any desired 
scheme. 

It may be well to recall briefly the effect of 
a control grid in an electronic device, and to 
differentiate between the D.C. and A.C. cases. 
Ine hard tube, such as the triode C 3, which is 
primarily intended for use upon D.C., the grid 
voltage continuously controls the anode current, 
the latter starting, fluctuating, and ceasing 
according to the same series of changes as the 
former. In other words, the grid modulates 
the anode current. But in the gas-filled triode 
C6 the grid can simply initiate the current, and 
is thereafter powerless to vary or stop it. It 
has thus become merely a trigger device. 

When used on D.C, the gas-triode can pro- 
duce a square-fronted current, as in the recur- 
rent surge generator, persisting until it is inter- 
rupted by external means. On A.C. the grid 
causes the current to start at any point in the 
cycle, and to continue the wave until the next 
zero point is reached, whereupon the discharge 
ceases until it is again initiated in the same 
manner. Thus with the aid of an auxiliary valve 
or other device for applying the triggering 
impulse at the desired point in each half-cycle, 
the duration of each current pulse can be 
regulated, and with it the R.M.S. value of the 
eurrent. 

This is, then, the change that has been 
effected in the capabilities of the mercury arc 
rectifier by the addition of the grid, and a com- 
parison nay now be made between the respec- 
tive capabilities of the three triodes. First, 
the gas (or more usually vapour) filling has 
conferred upon C6 (as upon C 5) a greatly 
reduced voltage drop, and therefore a lower loss, 
higher efficiency, and greater current-carrying 
capacity. Secondly, A3, A4, and A65 alse 
possess the above advantages. Thirdly, these 
three in comparison with C6, and the grid- 
controlled rectifier as compared with C 6, have 
in their mercury pool the great advantage of 
an indestructible cathode, which is usually a 
decisive factor in power engineering. In the 
author’s opinion, however, the greatest value 
of a comparison between the A and the C types 
of apparatus is the proof that the valuable 
attributes of the thermionic valve are not neces- 
sarily confined to circuits carrying a few wA 
or mA, but can be extended to heavy current 
engineering. 

(b) Inverter—The possession of a grid, in 
conjunction with a suitable transformer, also 
enables A3, A4, A5, or even C5, to reverse 
its functions, t.e., to convert D.C. to A.C. at a 
frequency set by a pilot wave applied to the 
grid. There are a number of circuits for the 
purpose, involving either two gas-filled triodes 
which conduct alternately or @ single triode. 
For isolated equipments the pilot wave would 
be supplied by a tuned circuit, acting in con- 
junction with a feed-back from the output, 
but the need does not arise in the case of an 
installation feeding into an existing supply main. 

Inverters may be designed embodying gas 
triodes or grid rectifiers, and thus may be given 
outputs having a very wide range as regards 
power and frequency; in addition to conven- 
tional ratings, they may be of high frequency 
and heavy current. 

(c) Ignitron.—The chief drawback to the pool 
tathode in the mercury arc rectifier is the 
necessity of striking the arc in order to start. the 


and therefore a simpler method was discovered 
by Slepian in 1931, in the shape of a carbor- 
undum-tipped electrode dipping into the surface 
of the pool. When a current of about 10 amperes 
at 150 volts is applied to this electrode, a cathode 
spot is instantaneously formed on the mercury 
and the anode current reaches its full value. 
The new electrode therefore performs the fune- 
tions not only of an igniter but also of the grid 
in other valves. 

Since a definite current is required to start the 
arc, a8 compared with a voltage in the case of 
the valve grid, a pilot valve in the form of a 
gas triode is usually required in cascade with 
the ignitron. This combination is capable of 
switching heavy power currents in accordance 
with an exact timing sequence. 

(d) Magic Eye.—As an example of the com- 
bination of the A and B series, the magic eye 
is worth a brief mention. The similarity 
between the cathode ray oscilloscope B 4 and 
the triode C 3 was recognised some years back 
when the cathode cylinder was first termed the 
“‘ grid,” in spite of its shape. This was followed, 
however, by the location of the two elements in 
the same bulb ; the triode acting as an amplifier 
for the oscilloscope. The latter is simplified 
by the use of only a single deflector and by the 


ray tube is far less liable to damage than any 
type of voltmeter or ammeter, both on account 
of the negligible risk of harm through over- 
deflection and the absence of a mechanical 
bearing or suspension. 

(4) The prevalent idea that the average life 
of a valve is 1000 hours is a survival from the 
days of the first battery type units for radio 
receivers of over twenty years ago, which were 
designed in the first place for maximum economy 
in battery power. Modern valves can be relied 
upon to do duty for about 10,000 hours, and 
many of practically every type actually last 
twice as long. 

(5) There need be no components in an elec- 
tronic equipment more flimsy than, for example, 
an average tumbler switch. 

Large-Scale Electronics.—An indication as to 
the possibilities of applying electronic methods 
on a large scale can be obtained by considering 
the capabilities of a modern radio receiver. I 
think everyone will agree that what has been 
achieved in the ordinary set has exceeded our 
expectations of a quarter of a century ago in an 
almost miraculous manner. Yet there is no 
real reason why any of the sections of such a 
set—oscillator, amplifier, frequency changer, 





rectifier, automatic volume control, and the 
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deposition of the fluorescent screen upon the 
ring-shaped anode. 


APPLICATIONS AND POSSIBILITIES 


It must be evident to anyone who surveys 
the subject with an open mind that there are 
no switching, controlling, or frequency con- 
version operations which may not in the future 
be carried out electronically with greater effec- 
tiveness and economy than by the present 
methods, whatever the kilowatt or kilovolt- 
ampere capacity. Some examples of what has 
been done in this direction will be given, 
together with forecasts as to what is possible 
in the near future, but it is advisable to begin 
with a note as to the most frequent objection 
that is urged against electronic operation. 

Durability of Electronic Devices —When an 
electronic method is proposed to the average 
power engineer, he is almost certain to remark 
that the use of glass valves and flimsy metal 
components would be quite out of place, owing 
to the risk of fracture of both and the short 
life of the valves. The following comments are 
therefore in order :— 

(1) The valves need not be of glass. In the 
diagram, items A 4; A5, B6, and B7 are of 
metal, as may be any from C 2 to C 6. 

(2) In any case, the glass valves do not suffer 
from insufficient robustness. No warship, 
bomber, or fighter aeroplanes could go into 
action without a very numerous equipment of 
valves, and they meet all requirements. 





discharge, for which an auxiliary moving elec- 
trode is used in the standard design. A static 





(3) It is well known that the glass cathode- 
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FIG. 1—DEVELOPMENT OF ELECTRONIC DEVICES 


rest—should not be designed on heavy-current 
lines, and thus provide the same performance 
in heavy engineering. As has already been 
shown, the rectifier stage has been so function- 
ing for many years; while the basic stage, ¢.e., 
the oscillator in the case of a transmitting set 
or a receiving set with reaction, has also under- 
gone the same development. This will be 
described under the next heading. 

High-Fr Heating.—Present methods 
of large-scale heating, by radiation or convec- 
tion, all suffer from the serious objection that 
the heat can only be applied to the outside of 
an article, and has to work its way to the inside 
by the establishment of a heat gradient that is 
often sufficient to damage the exterior, as, 
for example, when bread is baked. Further, 
there is no satisfactory method of directing the 
heat exactly to the place where it is wanted, in 
the event of only part of an article requiring 
treatment. Non-metallic substances also are 
bad thermal conductors, and the time required 
for the heating process is many times as great 
as would be needed if percolation from the 
outside were not essential. 

All these drawbacks are obviated by high- 
frequency heating. If the article to be 
treated is a conductor, it can be acted upon by 
a coil that will make it the short-circuited 
secondary of a transformer operating at a fre- 
quency of, say, 1 to 10 kilocycles per second. If 
it is an insulator, it can be placed between two 
electrodes that will cause it to function as the 
dielectric of a condenser stressed at, say 
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1 to 20 megacycles per second. In the first 
case, the eddy currents, and in the second the 
dielectric losses, will generate heat in the 
material itself, without any connection to the 
circuit being necessary. The result is a saving 
in time that may be enormous. 
Relatively low-frequency current can be 
produced by rotating alternators, but in the 
majority of cases a valve generator is used, 
exactly like the oscillator stage of a wireless set 
on a heavy-current scale. An important factor 
in connection with future applications is the 
overall efficiency of useful heat production, 
which is already slightly over 50 per cent., and 
this should be compared with that of other 
heating methods. The apparatus itself is at 
present somewhat expensive, but there are 
many cases where the great advantages already 
stated will much more than justify the addi- 
tional first cost. Such worth-while applica- 
tions are the drying of timber, the cementing of 
laminated wood, the heat treatment of metal 
parts, such as gear wheels and localised portions 
of shafts, the heating of outer surfaces by taking 
advantage of skin effect, and many similar 
requirements. 
Resistance Welding.—There is no need to 
describe the greatly increased use that is now 
being made of welding, not only for thick 
sections, but especially for thin sheets. The 
latter are being quickly joined by accurately 
timed applications of heavy current between 
massive electrodes, forming detached welds by 
virtue of the resistance between the surfaces. 
The most effective method in use to-day for 
controlling the current is by means of large 
gas-filled valves, ignitrons being very suitable 
for such work. They are generally used 
in pairs and cross-connected, for it must be 
remembered that they are essentially recti- 
fiers, and se te units must be provided 
for the positive and negative half-cycles respec- 
tively. 
Motor Control.—Electric control gear engi- 
neers know that the only essential difference 
between a relay and a contactor is in size, e.g., 
while the contacts of a relay may pass a few 
milliamperes, a contactor is called upon to 
handle from one to several thousands o: 
amperes. There is hence no need to explain 
why valves can function as contactors and can 
be used to build up automatic control schemes 
that can carry out even more elaborate func- 
tions than electro-magnetic contactors. 
The basic principle of typical electronic motor- 
control schemes is the use of a D.C. motor upon 
an A.C. supply, the valves fulfilling the dual 
function of rectifying and controlling the 
current. Moreover, the control not only 
includes switching on and off, but may also 
include speed variation by both armature and 
field regulation, and that with negligible power 
loss. When a triode is used as an on-and-off 
contactor, i.e., for plain switching duty, the 
grid corresponds to the operating coil of the 
contactor. When it is used for voltage or 
current variation, the “ firing ’’ point, .e., the 


forms a short circuit across the field rheostat, 
effective regulation is achieved. 

Synchroscope.—The examples so far given 
have purposely been chosen to illustrate power 
current applications of electronics, but there 
are numerous auxiliaries in power engineering 
which are of an “instrumental” nature, and 
which there is hardly time to describe now. One 
such scheme may, however, be included, partly 
because it replaces a small motor mechanism 
and partly because it illustrates the use of the 
cathode-ray oscilloscope in power supply or 
industrial situations. 

Indication of synchronism between the bus- 
bars and an incoming machine is usually carried 
out by a small split-phase induction motor, 
with its rotor and stator supplied from the 
110-volt secondary windings of the respective 
metering voltage transformers. But a cathode 
oscilloscope may be arranged to produce a 
rotating diametral line that moves just as in 
the case of the motor-driven indicator. In this 
case the voltage transformer leading from the 
bus-bars has duplicate secondary windings, each 
giving the full secondary voltage. Then the 
secondaries are connected in series with each 
other, first with the ‘‘ bus-bar ’’ connections in 
one direction, and, secondly, by means of the 
duplicate winding in reverse. One of the 
resultant circuits is connected to the “ hori- 
zontal” deflectors, and the other is retarded 
by 90 deg. and taken to the “ vertical” 
deflectors. The vector diagram indicates that 
the voltages as applied to the deflectors are in 
phase with each other, and thus produce a line 
and not an ellipse, and that this line rotates in 
a direction showing whether the incoming 
machine is fast or slow, the position of the line 
also showing when exact synchronism is reached. 


MeEcHANICAL ANALOGIES 


The author pointed out at a recent London 
discussionft that mechanical and hydraulic 
engineers use their valves much more than we 
electrical men do ours, and that as the diode 
and triode are able to provide the exact elec- 
tronic equivalents of the non-return, throttle, 
and safety valves, they afford an opportunity 
for building up new devices on the analogy of 
mechanical apparatus. 
As a simple example, suppose it were desired 
to measure the crest voltage of an impulse by 
the use of valves. Then a mechanical method 
for doing this, in the case of, say, the Severn 
bore, would be to erect a stand-pipe with a non- 
return valve at its lower end, which would be 
fixed in the river just below normal water level. 
After the surge had passed a pressure gauge or 
spring balance would measure the quantity of 
water that had been entrapped, and the height 
would be proportional to this quantity. The 
neat electrical method described in the paper 
forms the electronic equivalent, a condenser 
being charged through a diode, and the charge 
measured by a ballistic galvanometer. 


CoNcCLUSION 
Many more examples could be quoted to 


ey 


Sixty Years Ago 





THe Dynamite GuN 


In our issue of September 19th, 134, we 
described and illustrated “‘a new monster gir 
gun for discharging projectiles charged with 
dynamite,” which had been invented by Mp, 
H. D. Winsor, of New York. The gun, it wag 
stated, was being tested under orders from the 
United States Government by Lieut. Zalingkj, 
We explained that the object of the gun was to 
enable what were termed “high explosives ” 
to be employed in projectiles ; that was to say, 
dynamite and other forms of nitro-g!ycerine, 
In an ordinary gun the shock of discharge wag 
so liable to fire nitro-glycerine and thereby 
burst the gun that hitherto its use had beep 
forbidden, even experimentally. Even gun- 
cotton had to be treated with great respect and 
care. The new gun used compressed air as the 
propellant. It consisted of a 4in. tube, 40ft, 
long, mounted on a steel girder, which was 
supported on a pedestal providing horizontal 
and vertical axes of rotation. The compressed 
air was admitted behind the projectile at the 
breach end, and, it was asserted, communi- 
cated velocity to the projectile in a gradual 
manner without shock. The projectile con. 
sisted of a thin brass tube containing the charge 
of dynamite joined to a long conical tail piece, 
having a diameter at its rear end equal to the 
bore of the gun. No provision, it would seem, 
was made to impart rotation to the projectile, 
but the centre of gravity was arranged to lie 
towards the nose end with the object of helping 
to keep it point first during flight. The charge 
was exploded by a percussion pin in the nose, 
With a 2in. gun and an air pressure of 420 |b. 
per square inch a range of 1} miles had been 
achieved. With the 4in. and 6in. guns it was 
intended to use an air pressure of over 2000 lb., 
and it was hoped to obtain a range of 3 miles 
with a “‘ fair degree of accuracy.”” We were not 
greatly impressed by the possibilities of the new 
gun, and contrasted it unfavourably with a 
rocket, which, we said, could be loaded with a 
charge of guncotton. 








Post-War Roads 


A MEMORANDUM has been issued by the 
Standing Joint Committee of the Royal Auto- 
mobile Club, the Automobile Association, and 
the Royal Scottish Automobile Club. It deals 
with national planning and new road con- 
struction and improvement of existing roads. 
Four categories of roads, it is suggested, should 
be planned: motorways reserved for motor 
traffic, trunk roads, classified roads, and 
unclassified roads, and it is further suggested 
that preliminary investigations and surveys 
should be started without delay under the egis 
of the Ministry of War Transport. Certain 


point at which it starts conducting in each half- 
cycle, is varied by adjusting either the voltage 
or the phase angle of the control wave applied 
to the grid. In this way the area of the current 
wave, and therefore its R.M.S. value, is altered. 

Voltage Regulators.—The automatic regula- 
tion of generator voltage in power stations is 
effected by means of either occasionally moving 
or continuous vibrating contacts. 
cases absolute reliability is required, implying 
careful maintenance. Both methods lend them- 


selves to electronic operation, but perhaps that 
which involves continuous movement has most 
to gain when this is replaced by the grid control 
of a valve. A gas triode is connected across the 
field rheostat, and is caused to “ go out ”’ fifty 
times per second by the injection of an alternat- 
ing pulse in the anode circuit. The grid circuit 
is connected across a bridge formed by the two 
parts of a stabilovolt on one side and a resistor 


A voltage proportional to that given by the 
generator is applied to the grid of the latter, 
so that the effect of voltage fluctuations is to 


possibilities. 


in The Ministry of Labour Gazette show that the 
number of disputes, involving stoppages of work 
reported as beginning i 
In addition, two stoppages which began before July 
were still in progress at the beginning of that month. 
The approximate number of workpeople involved 
peed i in these sixty-nine stoppages, including -workpeople 
and the plate circuit of the triode on the other. | thrown out of work at the establishments where the 
disputes occurred, is estimated at nearly 20,000, and 
the aggregate number of working days lost at those 
establishments during July is estimated at 63,000. 


illustrate the rapid advances that electronic 
gear is making in the domain of power as well 
as light current engineering. Enough have, 
however, been given to show how the combina- 
tion of successful discoveries in various branches 
of the art has accelerated progress. The author 
is strongly of the opinion that by broadening 
our outlook as widely as possible, we shall 
achieve the best results in the shortest time, 
and hopes that this brief survey may have 
done something towards indicating future 








TraDE Disputes In JuLy.—Statistics published 


in July, was sixty-seven. 





alter the resistance of the triode and thus vary 
the proportion of the cycle during which the gas 


Tt 
on Impulse Voltages with a Ballistic Galvanometer,” 


See discussion to Bowdler’s paper, ‘‘ Measurements 





triode conducts. As the conducting period 


J., LE.E., May, 1942, Vol. 29, page 237. 


major works on bridge and tunnel construction 
should also be proceeded with, including tunnels 
under the Lower Thames at Dartford and 
Blackwall, and high-level bridges across the 
Lower Severn, Forth, Humber, Thames (at 
Woolwich), and Tyne. In addition to the 
national plan, the memorandum states that 
there is an urgent need for street planning in 
every large centre of population. Amongst 
many recommendations to remove road defects 
are the following :—Pedestrian footpaths with 
@ properly made surface in all roads in urban 
areas ; pedestrian subways at congested inter- 
sections ; road surfaces to be more uniform and 
non-skid ; the position of schools in relation to 
main roads to be reviewed; improvement in 
the lay-out of roundabouts; street lighting 
standardised and subject to ministerial control ; 


greatly increased; camber reduced to the 
minimum; the provision of cycle tracks 
extended and many rights of way, bridle paths, 
and disused roads converted into cycle tracks. 
The question of new legislative powers is dis- 
cussed and finally the memorandum calls for 4 
co-ordination of all existing legislation and 
rules affecting all road users. 





the number of parking places in urban areas © 
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. Markets, Notes: and. News: 
The prices quoted herein relate to bulk quantities. Unless otherwise specified home trade quotations are delivered f.o.t. 
: Export quotations are f.o.b. steamer 
Canada and Post-War Prospects at a good level. The plate mills, both light and The Midlands and South Wales 


Post-war conditions and the opportunities 
yhich will be offered the industrialists and traders 
have been the subject of discussion for several 
months, and a brochure issued by the Hamilton 
Bridge Company, Ltd., at Hamilton, Ontario, 
Canada, on this subject is of interest. The brochure 
js addressed. to ‘business men and industrialists 
interested in the manufacture of metal products, 
and who have not yet considered the advantages of 
(Canada as @ manufacturing and marketing centre. 
The firm claims a record of eighty years’ industrial 
activity in Canada since it was first established as 
asmall tool-making shop in 1863. It is pointed out 
in the booklet that the production of iron and steel 
in Canada in 1943 was 3,100,000 tons. The rapidly 


increasing capacity in the same year stood at pe 


3,400,000 tons. Canada is the fourth greatest steel 
producer among the United Nations, exceeded only 
by U.S.A., Great Britain, and Russia. The output 
of alloy steels has increased six-fold since the out- 
break of war. The industry owns the two largest 
blast-furnaces in the British Empire. The larger 

of this industry is located in Ontario and in 
Hamilton. Commenting upon the mineral deposits 
of Canada have been a significant factor in the 
rapid strides of industrialisation. Canada supplies 
85 per cent. of the world supply of nickel. her 
metals being produced on an increasing le are 
gold, silver and other precious metals, copper, lead, 
gnc, antimony, bismuth, cadmium, chromite, 
cobalt, magnesium, manganese, molybdenite, tin, 
tungsten, arsenic, iron ore, mercury, radium, 
selenium, telurium, titanium ore, and uranium. 
Copies of the booklet can be obtained from the 
Canadian Government Trade Commissioner, Canada 
House, London, and the secretary, Canadian 
Chamber of Commerce in Great Britain, 3, Regent 
Street, London. 


The Pig Iron Market 

The quantity of pig iron passing into con- 
sumption has sharply declined over the past few 
weeks and, so far as can be seen, there is nothing 
in the immediate outlook to that there will 
be a change in the conditions of the market. Many 
Government contracts have been suspended and a 
number have been cancelled. The best-employed 
branches of the pig iron consuming trades are, as 
they have been for some time, the speciality and 
general engineering foundries, but at the best most 
of them are only moderately well employed. In a 
few cases foundries having Government work in 
hand are fairly busy, but these are an exception 
to the general rule. Supplies of practically all 
descriptions of pig iron are liberal, although the 
production of hematite is below the consumptive 
capacity of the consuming trades. The Iron and 
Steel Control still finds it necessary to restrict the 
use of hematite to purchases for which no other sort 
of pig iron will serve, and there is a demand for low 
and medium-phosphorus irons and refined iron as 
substitutes. ‘The engineering foundries normally 
are important consumers of hematite and are now 
using good quantities of substitutes. A certain 
amount of high-phosphorus pig iron is also used by 
the foundries associated with the engineering trade. 
The largest consumers of high-phosphorus pig iron 
in peacetime were the light, castings foundries, but 
this branch of the industry is only poorly employed 
and the founders seem to pin their faith on an 
improvement in the trade on the chances of the 
authorities relaxing the restriction on building and 
the manufacture of domestic articles in which pig 
iron is required.. It is generally thought that 
favourable conditions in the light castings industry 
will not develop until some time after the cessation 
of hostilities. Foundries are now anxiously looking 
for fresh business, but owing to prevailing con- 
ditions this is not easy to secure. Although supplies 
of pig iron are freely available, it is difficult to find 
any branch of the foundry trade which is fully 
employed. A short time ago the textile engineering 
foundries showed indications of ing busier 
than they had been for a long time, but this phase 
passed without developing, and the pig iron pro- 
ducers say that only limited quantities of pig iron 
ate passing to this branch. Some of the foundries 
are complaining of a shortage of labour whilst 
others have had men taken. by the Ministry of 
Labour for other work. 


Scotland and the North 
The situation in the Scottish iron and steel 
i The persistent decline in the 
ts has chiefly 
‘ected those sections of the industry producing the 
heavier descriptions of iron and steel, whilst business 


vy, are receiving much less business than even 
a few months ago, and the makers are actively: 
seeking fresh orders. The share of the recent 
American order for plates was a welcome addition 
to the books of the Scottish makers. There is much 
talk of post-war conditions in the Scottish iron and 
steel trades, but so far it has not been possible to 
make serious preparations, although it is assumed 
that large quantities of iron and steel will be 
required. when hostilities cease. The rolling mills 
are receiving a fair number of orders for steel bars, 
although the demand is principally for the descrip- 
tions under 3in. diameter, whilst there is a strong 
call for small structural steel descriptions. A heavy 
production of billets is maintained and consumers 
suffer no anxiety with regard to their supplies. 

ge tonnages are absorbed by the re-rollers, as 
this branch of the industry is heavily committed 
for delivery during the next period. The sheet 
industry is one of the best employed sections of the 
iron and steel trades, and although in recent weeks 
the amount of new business coming forward has 
shown signs of deteriorating, the makers have 
enough orders in hand to keep them employed for 
several months. The demand is principally for the 
lighter thicknesses of sheets, and good quantities 
have been taken by the shipyards. The iron and 
steel consuming industries in Scotland are, almost 
without exception, busily employed. Large quan- 
tities of steel are being absorbed by power plant 
manufacturers, who have considerable contracts in 
hand. Railways also are providing a substantial 
outlet for steel, whilst the mines are taking good 
quantities of steel props, roofing bars, and arches. 
The most noticeable feature in the Lancashire iron 
and steel market is the decline in the orders for 
plates. Fairly large quantities of locomotive 
descriptions are being taken up and a good trade is 
passing in frame and boiler plates. The change in 
the position is clearly indicated by the shorter 
times for delivery required by nearly all the makers. 
There is a strong demand for steel bars and large 
tonnages of bars for bright drawing are passing 
into consumption. Generally, however, there is a 
considerable amount of activity in the bar trade and 
the flow of new business is well maintained. The 
semi-finished steel department is one of the busiest 
sections of the iron and steel trade. Although there 
has been some decline in the activity at the iron 
and steelworks on the North-West Coast, production 
is still on a heavy scale. Most of the works are 
assured of being busily employed for several months. 


The North-East Coast and Yorkshire 

The situation in the iron and steel trades 
on the North-East Coast has altered little over the 
past few weeks. The chief feature has been the 
gradual contraction of new business, which has been 
apparent in most departments. It is only natural 
when the sole buyer has been the Government over 
a@ long period that a decline in its requirements 
should be quickly reflected in a general slowing 
down. In some departments a number of contracts 
have been suspended or cancelled, and while most 
of the steelworks have a large to: of orders on 
their books, the total quantity has been consider- 
ably reduced during the current period. The sharp 
decline in the demand for plates has completely 
altered the position in that department, and many 
of the makers would be glad to obtain fresh business. 
Consumers now do not find it difficult to place 
orders for comparatively near delivery. Busy con- 
ditions rule in the sheet industry and, although 
during the last few weeks there has been a tendency 
for new business to shrink, there is still a substantial 
quantity coming forward and most of the works are 
so heavily committed that they require extended 
delivery terms. The demand for the heavier gauges 
of sheets has declined, but a considerable business 
continues to be transacted in the lighter thicknesses. 
Good tonnages are passing to the shipyards and 
Service requirements are heavy. The dull conditions 
which have ruled in heavy sections for some time 
show no indication of improving, but the works pro- 
ducing light and medium ‘sections are busily 
employed and are experiencing a demand which 
1 like continuing for some time. Considerable 
activity rules in steel bars, “although latterly the 
volume of new business has tended to decrease. Th 
steel industry in Yorkshire is well employed, 
although there has been a slackening in activity in 
some departments. Business in basic steel is at a 
high level and practically all the plant is fully 
employed. There is, perhaps, not so much activity 
as earlier in the year in the acid carbon steel section, 
but business conditions are steady. The engineering 
industry continues to take fair tities of alloy 
steel, but the demand seems to- me more and 


Compared with only a short time ago, 
business activity in the Midlands iron and steel 
industry has declined considerably, There is a note 
of uncertainty in the iron and steel markets that 
may perhaps have its origin in the growing con- 
viction that the war is rapidly nearing a conclusion 
and that little seems to have been done to clear 
doubts as to post-war trading conditions. Contracts 
are being worked off quicker than new business is 
coming forward and, in addition to this rather 
unsatisfactory position, a number of Government 
contracts have been suspended or cancelled. 
Although most of the producing works have a 
reserve of orders, there are firms that have prac- 
tically worked off the substantial reserves they 
started the current period with and are in a position 
to give practically prompt delivery. Some of the 
consuming industries, such as the engineering, are 
engaged on war orders which will keep them busy 
for some months. Plate makers are mostly in a 
position to give near delivery and are finding that 
the new business coming forward is in a much smaller 
volume than in the early part of the year. The 
shipbuilding industry continues to take fair quan- 
tities, although their requirements are now for the 
lighter plates rather than the heavier. Heavy 
sections are in poor demand and most of the firms 
rolling this description of steel could give prompt 
delivery. The demand for light and medium 
sections, however, is maintained and considerable 
quantities are passing to the shipyards and the 
armaments manufacturers. The re-rollers have 
orders on their books sufficient in many cases to 
keep them well employed for several months. The 
sheet industry also is fully employed, and although 
the volume of new business seems to be contracting, 
there are indications that this branch of the industry 
will keep busy until the end of the year. The iron 
and steel industry in South Wales has a good tonnage 
of orders in hand and although the decline in the 
demand persists, the industry generally is likely to 
be well employed for a long time. There is a large 
production of billets and sheet bars, and there is no 
indication that the demand for this description of 
steel is likely to decline in the near future. Business 
in heavy plates and sections is inactive, but the 
demand for sheets and light sections keeps the works 
busy. Rather quiet conditions have developed in 
the tinplate market and most home consumers 
appear to have covered their requirements for the 
time being. Export trade has been insignificant. 


Tron and Steel Scrap 


The easier conditions which have been 
noticeable in the iron and steel scrap market for 
the past week or two appear to be developing. This 
is partly because supplies of most descriptions of 
steel scrap have become larger, and many con- 
sumers have covered their requirements for some 
time ahead. In one or two descriptions of scrap 
there is a fairly steady demand, but the general 
weakness of the market appears to be spreading. 
The demand for good-quality heavy steel scrap 
continues strong, but the supply position of this 
quality has improved of late. Steel turnings con- 
tinue to arise somewhat freely, particularly the 
lighter grades, and the volume of business trans- 
acted in this material has declined considerably. 
Bundled steel scrap and hydraulically comp 

steel shearings remain a strong feature of the market 
and all the parcels coming forward are quickly 
taken up. Mixed wrought iron and steel scrap 
for basic steel furnaces is in poor request, and none 
of the various grades is in active demand. Business 
in good heavy material has been poor of late, and 
the light material is available in much larger quan- 
tities than consumers are prepared to absorb. 
The demand for compressed basic bundles also has 
fallen off of late. The recent issue of permit labels 
has been somewhat restricted, and the impression 
prevails that works have considerable stocks upon 
which they are relying, instead of taking up fresh 
quantities. For some time past only restricted 
business has passed in alloy steel, and recently 
it has been extremely difficult for merchants to 
dispose of their holdings. The interest shown in 
the alloy steel scrap market is principally in 
“ straight ’’ nickel steel scrap, but some parcels 
of high-tungsten high-speed steel scrap have passed 
into consumption. There is a fairly good demand 
for cast iron scrap and parcels of good-quality 
material are readily absorbed. A fair business also 
has passed in railing scrap, and more of this material 
has been collected of late. . The blast-furnaces 
continue to accept. good quantities of cast iron 
borings and supplies are fairly steady. Moderate 








in the lighter sorts has been steady and maintained 


‘more concentrated upon the cheaper qualities. 


supplies of first-class piling iron scrap are passing 
into consumption by the malleable iron works. 
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Rail and Road 


Propucer Gas VEHICLES IN TURKEY.—The use 
of producer gas for motor-cars is said to be on the 
increase in Turkey. According to a census of July, 
1943, 30 per cent. of all the passenger motor-cars 
in fourteen Turkish towns were out of service, and 
in smaller towns and agricultural districts 7 per 
cent. of the vehicles were affected by the fuel 
shortage. About 57,000 motor vehicles have been 
registered this year for conversion to producer gas, 
and up to March Ist 8426 of the number registered 
had been converted. 


SpanisH Rartway Construction.—It is reported 
by Railway Gazette that construction is to 
resumed of an 11-2 mile, 550 mm. gauge railway 
between Maitena and a point called Barranco de 
San Juan in the mountainous region of the Sierra 
Nevada (Granada Province), Spain, which. had been 
discontinued for some years on account of financial 
difficulties. The line is intended chiefly for the con- 
veyance of timber felled in the region, but it is stated 
that it will also be important in developing tourist 
traffic in Granada Province. 

Som-CeEMENT FOR RoapD MAINTENANCE.—Con- 
siderable quantities of soil-cement are now being 
used by the Virginia Department of Highways for 
patch work im maintenance of secondary roads. 
Engineering News-Record says that the use of soil- 
cement for patch work has been based upon experi- 
ence in maintaining and repairing a State route 
over which exceedingly heavy loads have been 
transported. In 1939 a section of this road was 
selected as a stabilisation experiment and lengths 
of about 2 miles each were stabilised with various 
materials, including emulsion, tar, cut-back asphalt, 
and Portland cement. These experimental sections 
were surfaced with a light bituminous treatment, 
but they began to show signs of deterioration as 
heavy traffic increased. Upon examination it was 
found that the failures were largely on the side used 
by loaded vehicles. and were the result of local 
instability immediately below the 6in. stabilised 
paving. Repairs were made by excavating to a 
depth necessary to remove all excessively wet and 
spongy subsoil. The soil in most cases proved to 
have a high clay content, definitely unstable when 
very wet. After removing this material the opening 
was filled with crushed stone, pit-run clay gravel, 
and in some cases with a sand-clay mixture. Shortly 
after it became apparent that roads repaired in 
this manner required still further treatment, as the 
crushed stone and gravel shifted out under heavy 
traffic. During the past three years the Virginia 
Department had surfaced several roadways with 
soil-cement, and the results had -been generally 
satisfactory for roads carrying medium traffic. A 
good sand-clay pit nearby was selected and soil 
samples were tested in the laboratory of the depart- 
ment. Addition of 12 per cent. of cement by 
volume ‘was found to be ample for the desired 
stability. When the soil was mixed with this 
amount and compacted with a moisture content of 
9 per cent., a dry. weight of 120 Ib. per cubic foot 
was obtained. Patches made could be opened 
immediately to traffic. If more than 9 per cent. of 
water was used the patches would be damaged 
somewhat by heavy traffic, making it necessary to 
keep traffic off for a few days. 


Air and Water 


_LN.A. Joust Meetine.—A joint meeting of the 
Institution of Naval Architects and. the Institution 
of Engineers and Shipbuilders.in Scotland will be 
held in Glasgow on Friday, September 22nd, at 
2.30 p.m. At the afternoon meeting the following 

pers will be presented :—‘‘ Longitudinal Bending 

oments,”’.by J. Foster King; and ‘‘ Methods of 
Levying Charges for Services, to Shipping,” by 
J..Tutin. After an interval for tea a paper on 
“Timber in Shipbuilding,” by E. H. B. Boulton, 
will be read. 

American Suite Construction.—The United 
States Maritime Commission has announced that 
twenty-eight special military type ships for the U.S. 
Army and Navy were included among the 119 ships 
aggregating 1,157,602 deadweight tons, which were 
delivered during August. {This brings the year’s 
output to 1109 ships, with a total of 11,059,588 
deadweight tons. Production. of the emergency 
“‘ Liberty ” cargo ships fell off to fifty delivered, 
with none built in west coast shipyards. Sixteen 
standard tankers were the largest component of 
standard long-range type of merchant construction 

Other ships delivered in August were 
nine *‘ Victory ” cargo, seven standard type cargo, 


be} be delivered on November 3rd by Sir Stanley V. 


Memoranda 


and three concrete barges. East Coast yards built 
fifty vessels, while Gulf Coast. yards delivered 
thirty-four, and yards in the Great Lakes area 
delivered five ships. Seven military type vessels 
and all nine of the ‘‘ Victory” cargo ships were 
included among the thirty vessels built on the West 
Coast. 


Nortu-East Coast Instirution.—The annual 
general meeting of the North-East Coast Institution 
of Engineers and Shipbuilders will be held on 
October 20th, when Sir Summers Hunter will be 
installed as President by the retiring President, 
Mr. J. Ramsay Gebbie. Sir Summers Hunter will 
deliver an address. The Andrew Laing Lecture will 


Goodall, Assistant Controller of Warship Production 
on ‘‘ Some Recent Technical Developments in Naval 
Construction.”” On December 15th Professor C. E. 
Inglis, F.R.S., will deliver the Parsons Memorial 
Lecture, which will be entitled “‘ Creep, Self-Excited 
Oscillations, and other Problems relating to Turbine 
Design.” 

THE War Aacarnst U-Boarts.—A joint statement 
concerning U-boat warfare in the month of August 
has been issued by the authority of Mr. Churchill 
and President Roosevelt. It says that owing to 
the effectiveness of Allied operations in France the 
poncipel U-boat operating bases in the Bay of 

iscay. were neutralised. In consequence the 
Germans have been forced to operate their undersea 
craft from Norwegian and Baltic bases, thereby 
stretching even thinner their difficult lines of 
operation. The exchange rate between merchant 
ships sunk and U-boats destroyed continues to be 

rofitable to the United Nations’ cause. While 

-boat operations continue, they are sporadic and 
relatively ineffectual. 


British Arrcrart InpDustRY ScHOLARSHIPS.— 
Nine scholarships in the aircraft industry have 
been awarded for 1944 in the eighth year of the 
scheme financed by the Society of British Aircraft 
Constructors and administered by the Royal Aero- 
nautical Society. The scholarships are especially 
intended to attract lads of ability to whom the 
higher ranks of the industry are open, but whose 
financial circumstances are such that it would be 
impossible for them to take up an aircraft appren- 
ticeship—as distinct from the ordinary trade 
apprenticeship—without monetary assistance when 
living away from their homes. Each scholarship is 
ordinarily held for four years, subject to satisfactory 
reports of the candidates’ progress in the works 
and in the technical courses he attends as part of 
his aeronautical education. 


SwepisH Om AnD ORE CaRrRIER.—The Gota- 
verken shipyard, of Géthenburg, recently launched 
acombined oil and ore carrier of a new and interesting 
design for the Swedish Grangesberg Company. The 
new vessel, which was named “ Rautas,”’ has a 
loading capacity of about 12,000 tons deadweight 
and has been built to the highest class of Lloyd’s. 
It has two longitudinal bulkheads along the entire 
length of the ship. A tank roof has been arranged 
amidships and the space between this roof and the 
longitudinal bulkhead has been divided into four 
holds for ore cargoes. The space outside and under 
these holds contains sixteen tanks, eight on each side. 
The propelling machinery consists of one two-stroke 
single-acting six-cylinder oil engine of Gétaverken’s 
own design, developing 5200 I.H.P. and estimated 
to give the vessel a speed of 13} knots on full cargo. 


Miscellanea 

Canapa’s EtecrricaL Imports.—It is stated 
that the value of electrical apparatus imported 
by Canada in the first. four months of this year 
amounted to 19,555,000 dollars, an increase of 
approximately 9,000,000 dollars over the imports 
of the corresponding period in 1943. 

Lonpon - Paris. WImELEss __. SERVICE. — An 
announcement by Cable and, Wireless, Ltd., states 
that the wireless circuit with Paris has now, been 
reo} . The Paris terminal is operated by Radio 
France, and for.the time being the circuit,is open for 
British and Allied Government and Press traffic 
only. 

INSTITUTION OF MrcHantcaL ENGrngERS.—The 
opening meeting of the new session of the Institution 
of Mechanical ineers will take place on Friday, 
October 20th, at 5.30 p.m., when Dr. H. R. Ricardo 
will deliver his presidential address entitled “‘ Applied 
Research.” “the Thomas Hawksley Lecture. will 
be delivered on November 17th by Dr. H. E. 
Wimperis on “‘ Research-and Development in Aero- 


————<—== 


Lowe Gray Lecture on January 26th, 1945, 
subject will be “ Mechanical Engineering in th 
Shipyard.” 

Tue LatR Mr, Beprorp LeMEeRE.—We note with 
regret the death, on September 5th, of Mr. 
Bedford Lemere. He was in his eightieth yoar anq 
was well known to many engineers as an e: 
photographer of machinery, works, and build 
Mr. Lemere had been a member of the Roya! Photo. 
graphic Society for over sixty years. Hoe was also 
a Past-President of the Institute of Britis, 
Photographers. 


Personal and Business 


Masor R. Wy tie ANDERSON has been elected 
President of the North of England Institute of 
Mining and Mechanical Engineers. 

Masor-GEeNnERAL K. C. APPLEYARD has accepted 
an invitation to become President of the Junior 
Institution of Engineers for the 1944-45 session, 


Mr. E. W. JonysTon is, owing to illness, resigni 
the Honorary Secretaryshi i 


of the Diesel Enging 
Users’ Association. Mr. Hamish Ferguson is hig 
successor. 


Mr. F. R. Stace has been appointed a joint 
m ing director of Thos. W. Ward, Ltd., Sheffield, 
Mr. H. W. Secker has been appointed an assistant 
managing director. 

G. anp J, Werr, Ltd., inform us that from 
September 22nd the address of their Midlands office 
will be 190, Wellington Road North, Heaton Norris, 
Stockport. Telephone, HEAton Moor 4142; tele. 
grams, “ Weirs, Stockport.” 








Forthcoming Engagements 








Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
Oe Se en ee 
the meetings. In all cases TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Institute of Metals 
Wednesaay, a7. 20th.—W att Memorial Institute, Great 
Charles Street, Birmingham. Autumn meeting. 
2.15 p.m. 
Institute of Welding 
Wednesday, Sept. 27th._—Institution of Civil Engineers, 
Great George Street, S.W.1. Presidential Address, 
W. W. Watt. 6 p.m. 
Institution of Automobile Engineers 


Tuesday, Oct. 3rd.—Institution of Mechanical Engineers, 
Storey’s Gate, St. James’s Park, S.W.1. ‘‘ History 
and Conjecture,’ J. Shearman. 6.15 p.m. 
Institution of Heating and Ventilating Engineers 

Wednesday, Sept. 20th.—Institution of Mechanical Engi 


neers, Storey’s Gate, S:W.1. ‘Trends in th 
Development. of ing Installations for Domestic 
Purposes,” Sir Alf. rton, 6 p.m. 


Institution of Naval Architects 

Friday, Sept. 22nd.—Inst. of ineers and Shipbuilders 
in Beoiland, 39, Elm Crescent, Glasgow. 

Autumn meeting. 2.30 p.m. 


Institution of Railway Signal Engineers 

Wednesday, Sept. 27th.—Institution of Electrical Engi- 

neers, Savoy Place, W.C.2. ‘‘The Application of 

Carrier Telephony to British Railway Trunk Line 

Communications,’ W. Thomson. 6 p.m. 

Junior Institution of Engineers 

To-day, Sept. 15th.—39, Victoria Street, 8.W.1. ‘‘ Engi- 
neering in Australia,’ by a member of the Australian 
‘ Forces. 6.30 sn } : 
Friday, Sept. 22nd.—-39, Victoria Street, 8.W.1.. ‘‘ Engi- 
_neering in ” Lieut.-Col, Stirrett. . 6.30 p.m. 
Friday, Sept. 29th.—39, Victoria Street, 8.W.1. “ ng 

neering in New Zealand,” Squadron Leader W. ©. 
Woodward. 6.30 p.m. 


Saturday, Oct, 7th.—Gaumont British Theatre, Film 
House, Wardour Street, W.1. “ Filtration,”’ C. G. 
Vokes. 2.30 p.m. 

Manchester Geological and Mining Society 


Saturday, Sept. 23rd.—Oakmere Hall, Sandiway, Cheshire. 
“Rehabilitation of the Injured Mineworkers, 
R. Watson-Jones. 3 p.m, 


Royal Aeronautical Society 


‘Wednesday, Oct. 4th—4, Hamilton Place, W.1. ‘ Some 
Physiological. Aspects of Flying,” Squadron Leader 








fivé Coastal cargo, and ten concrete cargo vessels 


nautics.” Mr. J. Foster Petree will give the Thomas 


Stewart. 7.30 p.m. 
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A Seven- Day Journal ..’ 


Planning British Industry 

In a letter to The Times, Lord Davidson, the 
President ‘of the Engineering Industries Asso- 
gation, points out that, in spite of manifest 
plic anxiety, the Government has not yet given 
to Parliament, to the public, or to the industries 
themselves the information upon which alone 
plans can be made for the future rehabilitation 
and development of peace products. Some of 
the most urgent questions which require an 
early answer are, Lord Davidson suggests, as 
follows :—-‘‘ Which are the ‘ priority industries’ 
which will be the first to. be allowed to resume 
full civilian production ? What materials will 
be in short supply in the immediate post-war 
? When will personnel be available for 
designing and prototype work ? When will key 
men be released from national service ? In what 
form will the Essential Work Orders be con- 
tinued ? How can manufacturers find out what 
premises and plant will be available ? What 
have been made for providing finance for 
essential industries, particularly small firms, 
many of them in concentrated industries ? Is 
industrial taxation to be reformed? When 
will E.P.I. credits and war damage value pay- 
ments be made ? What is the order of priority 
in exports? Who will pay for exports to 
countries without immediately adequate 
fnancial resources ? What are exchange rates 
to be? How will the ‘break clause’ in 
Government contracts be worked and will 
prompt payments be made on account of claims? 
What will be the broad principles of price control 
and will manufacturers be confined to certain 
standardised products, so as to simplify control ? 
How can a manufacturer obtain the information 
on points such as the above without having to 
make independent inquiries of different depart- 
ments in different, or sometimes the same, 
Ministries, who, with the best will in the world, 
often give contradictory replies ? What plans 
have the Government for disseminating through- 
out industry vital industrial information ?”’ The 
engineering industries, he says, look forward 
tothe progressive removal of controls and to 
the ever-increasing co-operation between the 
partners in production, in order that the British 
engineering products shall be the finest that 
British skill in design and craftsmanship can 
create; but industrialists must, as soon as 
possible, receive answers to the above questions. 


, A New R.E. Tank Weapon 


INFORMATION has now been released concern- 
ing one of the new weapons designed by the 
Engineer-in-Chief of the. Royal Engineers for 
breaching the stuperdous fortifications of the 
Atlantic Wall which were begun by order of 
the War Office in 1943. Many of these weapons 


‘ are still on the secret list, but particulars are 


now given concerning @ tank vehicle which is 
known as the “A.V.R.E.”’ It is in general 
similar to the Churchill tank, and the interior is 
designed to accommodate a crew of engineers, 
together with specially safeguarded explosive 
charges for use in assault demolitions. A 
feature of the exterior is the short stubbed 
barrel of the special mortar in the turret, 
which is colloquially known as the petard. 
The mortar has characteristics entirely different 
from those mounted in other types of tank, 
and it is able to hurl a charge containing many 
times the weight of explosive of any other 
known projectile of similar dimensions against 
concrete, steel, or masonry obstacles. The bomb 
has been given the nickname of the “ Flying 
Dustbin.”” The tank has also been designed and 
equipped to carry, and to place in position, 
carpets of flexible tracks, in order to enable 
following vehicles to cross beaches, sand dunes, 
or patches of marshy ground. It may alter- 
natively be mounted with a fascine, consisting 
of a large roll of chestnut paling or tree trunks, 
some up to 8ft. to 10ft. in diameter, weighing 
4 tons, which the tank carries across country. 
Should a ditch or stream present a difficulty to 
the forward movement of the assault, the fascine 
is dropped into the ditch and then forms a 


causeway over which other tanks may pass. 
These new weaponsare proving decisivefactorsin 
breaching the German defences and allowing the 
full weight of our armour to be hurled against 
the German armies. 
New Australian Graving Docks 

Ir is announced that the new Brisbane 
graving dock was recently officially opened by Sir 
Leslie Wilson, the Governor of Queensland. The 
completion of this large graving dock will 
greatly assist Allied shipping, naval and 
mercantile, in southern waters, both in war and 
in peace. The cost of the dock is given as about 
one million pounds in Australian currency, and 
its construction was completed in less than two 
years. The provision of this large graving dock 
will greatly increase the importance of that 
port. At Sydney good progress is being made 
with the construction of a large graving dock, 
which is designed to accommodate the largest 
capital ships and passenger liners, which work 
is being carried out under the responsibility of 
the Minister of the Interior of the Australian 
Commonwealth. A start was made on the pre- 
paratory reclamation work in August, 1940, 
when the construction of the cofferdam was well 
in hand. A programme of work was then drawn 
up by Sir Alexander Gibb and Partners, the 
consulting engineers, and has been adhered to. 
No serious engineering difficulties have been 
encountered, although from time to time there 
have been occasional shortages of labour. It 
is expected that the Sydney graving dock and 
the fitting-out wharf will be ready for service 
about the end of the present year. We hope to 
be in a position to describe this important work 
before long. 


Raising the Standard of Industrial 
Design 

Tue Federation of British Industries has 
forwarded to the Board of Trade a memorandum 
containing proposals for the raising of the 
standard of industrial design in this country. 
The Government, it says, should set up a 
Central Design Council, which would act as a 
centre of information, advice, and propaganda 
on the subject and that the various industries 
concerned should establish Industrial Design 
Centres to conduct research and development 
in regard to design, in co-operation with the 
proposed. Council. The Council, which should 
be financed by a grant from the State, should 
consist, it proposes, of not more than twelve 
members, to be nominated by the Government 
after consultation with national bodies repre- 
senting industry and design. Each member 
should be nominated for three years, one-third 
to resign after the first three years, and there- 
after one-third each year. The functions of the 
Council should include those relating to exhi- 
bitions recommended in the Report of the Board 
of Trade Committee under Lord Gorell. In 
addition, the F.B.I. suggests that the Council 
should organise in the British Industries Fair a 
section representing the best of current British 
design ; advise on the purchase of furniture and 
domestic and office equipment by Government 
ents, British Embassies, and on 
Stationery Office publications; ¢0-operate 
closely with the Board of Education in such 
matters as industrial art training and the place 
of art appreciation in general education ; 
organise prize competitions and maintain 
scholarships and studentships for study at 
home and abroad ; encourage, through printed 
publications, wireless talks, and in other direc- 
tions the appreciation of good design ; possess 
centrally and in the provinces an art library 
and reading rooms for the use of industrial art 
students ; and co-operate with the Department 
of Scientific and Industrial Research and 
other bodies Finally, the Council should help 
to establish Industrial Design Centres, the 
functions of which would be to stimulate 
interest and initiative in design within the 
industry ; encourage manufacturers to employ 





efficient designers; undertake publicity on 


behalf of the industry ; arrange exhibitions at - 
home and abroad ; finance prizes, scholarships, 
and research grants; co-operate with art 
schools and other organisations, including tech- 
nical and scientific research associations, and 
undertake market and design research at home 
and abroad. 


The Needs of British Exporters 


In his Presidential Address to the Wholesale 
Drapers’ and Hosiers’ Export Group, on Friday, 
September 15th, Lord Hollenden stated that he 
felt the time had come when we could no longer 
accept any policy formulated by the Board of 
Trade which crippled’ the work of the merchant 
exporter, and which was dangerous to his con- 
tinued existence. He also»said that we wanted 
nothing better than to go out venturing in the 
world overseas for trade for Britain’s benefit. 
The Board of Trade appeared to be obsessed 
with the fetish of bulk business and directed 
selling and buying. In certain circumstances 
this might be a necessary procedure, but at this 
stage of the war, Lord Hollenden continued, a 
place should be found for the individual and the 
specialist within the framework of the Govern- 
ment’s export policy, without casting any great 
strain on the supply, man power, or shipping 
position of the coyntry. The time had come 
when we must demand that the merchant 
exporter be no longer cold-shouldered, but that 
his rightful claims be given the sympathetic 
consideration they deserved. If :we were to be 
in a position to take immediate advantage of 
the lifting of the various export-embargoes, now 
was surely the time to prepare goods which 
would be acceptable to our overseas customers. 
Lord Hollenden thought that to this end there 
should be a release of a certain quantity of 
suitable raw materials, machinery, and labour 
for the preparation of merchandise which would 
do credit to this country. This must be done 
without delay to be effective, otherwise it would 
be difficult to meet the competition of those 
countries which during the war years had 
enjoyed what ‘was virtually a monopoly of 
traditionally British markets. 


A Proposed Forty-Hour Week in the 
Engineering Industry 


In a Journal note of June 30th, we referred to 
the circular sent to the affiliated unions by the 
Trades Union Council suggesting that it should 
be empowered to ask the Government for a Bill 
giving the Minister of Labour authority to 
legalise agreements concluded by the employers 
and workers in all industries for the establish- 
ment. of a forty-hour week. On Thursday, 
September 14th, the Confederation. of Engi- 
neering Trade Unions put before the Engineer- 
ing and Allied Employers’ National Federation 
a claim for the adoption of a forty-hour working 
week, as soon as the war is over, the weekly 
wages remaining the same. The proposal 
above mentioned is to come before the Trades 
Union Council next month, and the engineering 
unions are the first to raise this question with 
the employers, with whom they negotiated a 
forty-seven-hour week in January, 1919. It 
will be recalled that previous to the last war a 
week of fifty-four hours was fairly general 
practice in the engineering industry. In addi- 
tion to the proposal for a forty-hour week, 
further claims were made for a fortnight’s 
instead of a week’s holiday with pay, along with 
payment for six statutory holidays in the year, 
making a total of sixteen holiday days with 
pay. Another question which was raised at the 
same meeting was that concerning the payment 
of apprentices, and comparisons were made 
between the earnings of apprentices and the 
wage rates awarded to women workers by the 
recent agreement between the employers and 
unions, which was summarised in our Journal 
note of August 18th. Having heard the argu- 
ments put forward by the union representatives, 
the employers’ representatives announced that 





they would consider the various matters put 
forward and would give 4 reply in due course. 
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The Engineer in India 


By Professor C. A. MIDDLETON 


No. I 


; yan contribution made to the material 
improvement ofthe lot ofthe people of India 
during the last hundred years has included a 
vast number of engineering works. These have 
been an important factor in providing susten- 
ance for a population that has increased, in 
about ninety years, from 143 millions to 
nearly 389 millions. The railway and irriga- 
tion works, especially, have been of immense 
benefit. The achievements of engineers in 
India have not only increased production of 
food and raw materials, but have made 
possible the economic and political unity of 
the country. 

Englishmen originally settled in India as 
merchants. In 1600 Queen Elizabeth granted 
a charter—a monopoly—to a commercial 
company, the East India Company. It was 
paradoxical that for at least a century and a 


SMITH, M.Sc., LL.D., M.I. Mech. E. 


engineering works for the benefit of 
the people, especially in connection with 
irrigation. 

The history of the country, before British 
influence was firmly established, was one of 
incessant invasions and the rise and fall of 
great kingdoms. English residents of the 
period in India state that in hard times the 
people died like flies. Life and property were 
not secure, even to the rich, and there was 
little encouragement to commercial enter- 
prise. Yet in the century and a half when 
they dominated India, the great Moguls— 
especially Akbar—unified the country. Then, 
nearly two centuries ago, the famous Mogul 
Empire of Delhi was shattered and India was 
broken into a thousand pieces. Out of the 
chaos that followed the disintegration of the 
Mogul Empire, there has been constructed, by 








ee 
et 


and material progress were due, to a ye 
large extent, to the integrity and high sense of 
duty revealed by the many thousands from 
Britain who spent their lives in the Indian 
Civil Service, many of them living for years 
almost isolated from their own nationals. [py 
about one hundred years 43,000 miles of 
railway were constructed, thousands of 
bridges and a great network of roads were 
built ; great ports were developed; the 
largest irrigation works in the world were 
created ; telegraphs, telephones, air trans. 
port, technical education, mechanise! indys. 
tries, &c., wereinitiated and minerals and other 
natural resources developed, so that both the 
total wealth and the population of India had 
greatly increased. Industrialisation has been 
intensely developed during the war, and it is 
now stated by politicians that India wij] 
become one of the most industrialised coun. 
tries in the world. : 

India possesses a natural geographical 
unity which has been reinforced by railways, 
roads, and other modern methods of com. 
munication. We are inclined to regard India 
as a country, larger than the countries of 
Europe ; in fact, India, cut off from the rest 
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BRITISH, NATIVE AND INDEPENDENT STATES 


half, when they were trading in India, the 
British quite sincerely had not the slightest 
idea or intention of conquering the country. 
Circumstances over which they had but little 
control forced them to take action. In the 
course of a century (1757-1857) the East 
India. Company became the paramount 
power in India. In the middle of the 
eighteenth century the Corps of Military 
Engineers—the famous Bengal, Madras, and 
Bombay Engineers—was established. When 
the company gained power various engineering 
schemes were carried out ; efforts were made 
to improve irrigation and to increase com- 
munications, and a commencement was made 
in railway construction. But it was not 
until after Queen Victoria assumed direct 
sovereignty of many millions of people, who 
now number over two-thirds of the population 
in the sub-continent of India, and also 
became: suzerain over the native princes who 
rule the remaining third, that really big 
engineering developments took place. (The 
areas of British India and the Indian States 
are respectively 55. and 45 per cent. of the 
total area of the country). The responsibility 
of the East India Company in India ended 
in 1858. With all its faults it had done good 
service to India and. it. had initiated modern. 
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a feat unparalleled in history, a system of 
government that has resulted in freedom from 
invasion, justice, and; the successful com- 
pletion of countless engineering schemes 
which have been of great importance in the 
material progress of the rapidly increasing 
population. India was conquered by Britain 
largely with Indians. ‘The age of the 
British rise to power was not only anarchical, 
but an era of religious persecution, warring 
religions as well as warring autocracies. The 
common man had come to the point when all 
he longed for was order, security, and freedom 
of conscience. He did not care who won and 
was quite prepared to back anyone who left 
hjs religion alone and seemed likely to 
succeed.”’* 


PEACE AND MATERIAL PROGRESS 


For many years the British have attempted 
the seemingly illogical task of treating a 
variety of people, divided by diversities of 
race and comprising no fewer than 2300 
castes, with 222 recognised vernaculars, 
several different religions, and scattered over 
an area twenty times the size of Great 
Britain, as if they were one nation. Peace 





HIGHLANDS, AIR ROUTES, AND PRODUCTS 


of the world by the Himalayas and the sea, 
is more like a continent than a country. In 
size of territory and population it is about 
equal to Europe without Russia. There is, 
however, in India extreme physical diversity. 
The great peninsula may be divided into three 
regions. First is the north-west, the country 
of the Indus, from which the whole sub- 
continent is named. Into this region have 
poured many invaders, leaving their mark 
upon its many languages and national 
groups. Bounded by the vast mountain 
ranges on the north, 100 miles deep, in which 
rise the two life-giving rivers, the Ganges and 
the Indus, joined later by the Brahma- 
putra, it is continuous on the south with 
Hindustan, the country of the Ganges and 
Jumna rivers, a vast plain. Below this is the 
Deccan, the ‘“‘ southern ”’ country, from the 
Vindhya Mountains to Cape Comorin. 

The linguistic difficulty is nearly as great 
as that of Europe, although nowadays edu- 
cated Indians (a minority) understand Hindu- 
stani; the astounding class cleavages, which 
the caste system reveals; the deep gulfs 
which separate the Hindus, Moslems, Sikhs, 
Jains, and Parsees, because of their religious 
faiths and the unfortunate lack of tolerance 





* T. A. Raman, “ India.” 


which is a feature of the religious sects ; the 
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division of the country into what are called 
British India and the 562 Native States inter- 
laced with British India—these are some of 
the causes why there is an absence of unity of 
customs and ideals amongst the 388,750,000 
people in India.f The great majority of the 
ple live in British India; the total 
population of the Native States is about 
93 millions. 
Jt would be possible to fill many volumes 
with details of the work accomplished by 
British engineers in India, but it is proposed 
to attempt now only a general outline of the 
major engineering schemes. During the last 
hundred years a large number of contribu- 
tions have been published in the “ Proceed- 
ings” of the Institution of Civil Engineers 
concerning irrigation, railways, bridges, docks 
and harbours, &c., in that country. These 
pers have been not only a source of valu- 
able information for engineers in all parts of 
the world, but must always be of great 
historical interest. During my endeavours 
to gain information concerning the practical 
achievements of engineers in the Overseas 
British Empire, it was surprising to find how 
much of the work of planning and design had 
been done in Britain, more especially in 
Westminster. During a visit to the offices 
of one prominent firm of consulting engi- 
neers, it astonished me to find.a staff of more 
than 150 employed, not, of course, entirely 
on work connected with India or with the 
Overseas Empire, but Empire schemes seem 
to have been almost the chief occupation of 
the firm during a long history. Although 
civil engineering works form the basis of ‘the 
new mechanical civilisation, which is spread- 
ing all over the world with oe rapidity, 
Britain has also been the centre of much of 
the planning and activity which has resulted 
in the development of mines, power schemes, 
marine transport, electrical developments of 
all types, and new industries in India, 
descriptions of many of which are recorded 
in the “ Proceedings” of various Institu- 
tions and technical journals published in 
Britain. But of the profound influence ‘of 
these works of British engineers upon the 
development of India and other parts of the 
Overseas Empire, the public in Britain is 
almost unaware. 


THE Conquest oF PovERTY 


“The most remarkable fact about India 
to-day,” writes Professor Coupland, “is its 
political unity.’”” Forms of Government vary 
in different parts of it, but since the middle 
of the last century all India has owed allegi- 
ance to the British Crown, with the excep- 
tion of small Portuguese and French posses- 
sions, the total population of which is less 
than a million people. For more than eighty 
years the peace of India was unbroken, while 
Europe was the scene of several wars between 
nations on that Continent. Although in 
1914 and 1939 India was involved in the 
world-wide conflicts against aggression, yet 
since 1858, within its long frontiers or between 
its many peoples, there has been no war if we 
except the conquest of Burma—no longer a 
portion of the Indian Empire—and the 
unimportant recent raids of the Japanese 
over a remote border. 

Most of the literature about India that 
has been published in the English language 
has been concerned with political problems. 
To some extent Lord Macaulay (1835) and 
subsequent British administrators, entirely 
ignorant of science, may be blamed for the 
unfortunate flood of political propaganda 
poured out by Indians whose education had 
made them unfitted for practical work. Upon 


tion was one-seventh that in Japan, and that 


India. 
owned by the Indian Government, were 
financed by British capital; they have 
proved to be not only of economic and social 
benefit to the country, but financially profit- 
able to the Government. 
British propaganda, especially in the United 
States, has been so successful that there are 


course, is not true. 
sterling debt, raised mainly to finance public 
works, has been redeemed; and India has 
gained such valuable capital assets as huge 


the various races in India, probably more 
mystical than any other people in the world, 
was imposed by the British an entirely literary 
education, whereas those of us who have been 
trained in science believe that the great need 
was a system that would draw their thoughts 
down from the clouds of metaphysical specu- 
lation to the practical realities of raising 
the standard of living in the country and of 
conquering famine and disease, by training 
them to apply scientific knowledge to the 
really urgent practical problems of the 
country. . 

It is said that the peoples of India are 
poor. They are indeed, as are the peoples of 
all Asia. But on the purely physical side 
they are, on the average, very much better 
off than they were before the British came. 
The very fact that in 1861 the population was 
143 millions, and is now nearly 389 millions, 
is an indication of the increase in security, 
health, and happiness of the people. In 1903 
the wages of labourers on railways was Rs.5 
a month and in 1935 the figure was Rs.12 
(18s.) a month.t More than a century ago 
Lord Grenville declared the policy that the 
welfare of the people of India must take pre- 
cedence before the interests of Great Britain. 
British officials, employed by the Govern- 
ment, faithfully carried out that policy. The 
Moguls opened the door to Westerners, who 
came characteristically with science in one 
hand and commerce in the other. If Benares 
is the symbol of Hindu India and Delhi of 
the Moguls, Calcutta, Bombay, and Madras, 
with their universities, railways, modernised 
ports and factories, are the symbol of the 
British in India. 

Mechanisation and the materialistic out- 
look, much increased since 1939, have begun 
to leaven India, but the immense size and 
importance of what yet remains to be done 
must be realised. Foreigners, ignorant of the 
real state of affairs in India, advocate the 
ballot-box as a sort of bulldozer that will 
clear the road for prosperity and contentment, 
whereas many of us believe that only the 
development of India’s natural resources by 
engineering works can achieve those great 
gains. 


THE IGNORANT CRITICS 


Little has been done to explain to the 
world the benefits that already have been 
gained by millions of people in India by the 
practical achievements of British engineers 
and scientists in that country. It is only too 
true, as an eminent historian has written of 
the British, that “they have kept silent 
while their enemies damaged the prestige 
of their national life and their Imperial 
record.” 

Critics make no reference to the toil and 
hardships experienced by British engineers in 
India, nor is it mentioned that Indian taxa- 


every penny raised by taxation is spent in 
Irrigation works and railways, now 


Yet the anti- 


The whole of India’s 








irrigation and land colonisation schemes, 
railways, and other public works. 

It is possible only to give a condensed, but 
general, summary of the more important prac- 
tical achievements of engineers in India— 
mostly in British India—carried out during 
the last hundred years. These works were 
initiated to a large extent by the British, but 
in their construction the natives of the 
country have given valuable co-operation, 
and they deserve the credit due to them for 
their share in the success of the schemes. 
Indian engineers will become more and more 
prominent in the economic development of 
their country. 


ENGINEERS AND PHILOSOPHERS 


The foundations of modern engineering 
works in India were laid by military engineers 
and the famous “ Sappers ” are justly proud 
of the pioneer work of their predecessors.§ 
Although after 1862 the Public. Works 
Department began to be recruited with young 
civil engineers from Britain, most of the chief 
engineers in India during the nineteenth 
century on the civil side had been military 
engineers. In 1888 the Lloyd Committee 
advocated the employment of military engi- 
neers on the civil side, saying it would make 
them more efficient in time of war, because 
of the knowledge gained of the resources of 
the country, experience with the natives, and 
the incitement to resourcefulness produced 
by contending with unforeseen difficulties. 

India is a land with rich and varied natural 
resources, with no less than seventeen modern 
universities; but custom, tradition, and 
superstition continue to predominate, and 
although there are Indian scientists of inter- 
national reputation, yet it is not unfair to 
say of the vast majority of the people that 
the scientific outlook is entirely absent. In 
Britain and America “ material progress ” 
is now almost a spiritual conception to the 
philosophical mind ; eminent Chinese leaders, 
such as Dr. Hsu Shih, are convinced that the 
effort to secure a higher level of life for the 
mass of the people by technological aids is 
definitely a spiritual conception. But in 
India earthly existence is mostly regarded 
but as a passing phase ; the religious teaching 
is that appetites should be subdued rather 
than satisfied. The characteristic fatalism of 
the people (due partly to religion and partly 
to climatic and physical characteristics of the 
country) make it difficult to stimulate econ- 
omic development, and so to raise the standard 
of living. Even in Anglo-Saxon communities 
there are a few philosophers who blame engi- 
neers for the horrors of modern warfare and 
other evils, such asroad casualties. Dr.C. E.M. 
Joad, for example, has said that the internal 
combustion engine is a curse to mankind. We 
should expect that a philospoher would be 
able to realise that it is not the machine 
that is evil ;; men use machines at times for 
evil purposes. Engineers have lifted labour 
from the aching shoulders of men on to the 


iron backs of machinery, and the net result 


of engineering progress, despite evil men, has 
been an immense gain to mankind. Europe 


is indebted to Asia for many profound ideas 


concerning human conduct, but is repaying 


the deht by demonstrating how to utilise the 
resources of nature in order to raise the 
standard of living, to reduce the terrors of 


people in that country who believe that the| starvation, and the dreadful calamities 
taxes paid by Indians are sent to provide the| caused by devastating floods in many parts 
people in Britain with luxuries. That, of} of Asia. 


RAINFALL AND AGRICULTURE 
An outstanding physical feature of India 


is the unequal distribution of rainfall. The 
average as a whole is 45in. per annum, but 





¢t Unless otherwise stated, the value of the ru is 





f 1941 Census, excluding Burma; 1931 Census 
was 375 millions, including Burma. Some authorities 
give 400 millions in 1943. 


taken at Is. 6d. 
crore is 100 lakhs 


jser The Military Engineer in India,” Vols. I and II, 
Royal i 
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A lakh is 100,000 Rs. (£7600), and 4 
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(1938). 





218 


THE ENGINEER 


Super. 22, 1944 








variations are considerable, being 460in. in 
the Assam mountains, but only 3in. to 5in. 
in the Upper Sind and the south-west portion 
of the Punjab. Rainfall is also unequally dis- 

_ tributed throughout the seasons, and in some 
years is seriously deficient. 

About 34 per cent. of the total area of 
British India is sown with crops; about 
21 per cent. of the area sown—and ‘a larger 
proportion of the crops—was under irriga- 
tion in 1938. Rice is the most widespread 
crop, and is thé staple product of all the low- 
lying, well-watered tropical districts ; wheat 
is the staple food crop in a great part of the 
Punjab and in the North-West Provinces, 
and since the second half of the nineteenth 
cent its cultivation has been extended 
overa large partof Northern India. The millets 
are the staple foodstuffs in areas too dry or 
unfertile for rice or wheat. Barley, oats, and 
maize are grown in certain areas in North 
India. The sugar cane is also cultivated over 
@ large area. More than 15 million acres 
produce oil seeds, used partly for edible but 
mainly for industrial purposes. Cotton is 
sown over about 16 million acres, and jute 
over about 3 million acres. Complete figures 
are not available for the Native States, where 
engineering developments have, on the whole, 
lagged behind those in British India, but in 
recent years there has been ample evidence 
of the desire of the authorities in the Native 


States to develop the natural resources of 
the areas they control by modern scientific 
methods. 

A notable feature of India is the insecurity 
of life, owing to the uncertainty of watersupply 
and the prevalence of certain endemic and 
epidemic diseases. The importance of the 
variations in water supply cannot be over- 
emphasised, for the prosperity of the country 
depends on the rain during the monsoon 
season. Over very large areas the rainfall is 
uncertain and is compressed into one or two 
months. The rivers flood after the monsoon 
and in many cases are mere trickles during 
the dry months, which complicates bridge 
building and necessitates extensive irriga- 
tion schemes. Huge areas, especially in the 
north, are now covered by a network of 
canals. Some of these artificial rivers, at 
their heads, are as large as the Thames in 
flood. From them run branches; from the 
branches distributaries which supply water 
to minor channels, which in turn feed small 
watercourses. The latter are made to quicken 
the thirsty soil with water that prevents 
famine, raises the value of the land, and finally 
provides revenue for government. As in 
other countries in Asia, water control in 
India is perhaps the most difficult, and almost 
the most important, of the many problems 
which engineers have to solve. 

(To be continued) 











Condensing 


By Dr. G. V. LOMONOSSOFF and Captain G. LOMONOSSOFF, R.E.M.E. 


No. X—(Continued from 


(33) Fuel Consumption —Condensing claims 
to decrease steam consumption per unit of 
work, and not to increase the boiler efficiency. 
Nevertheless, railwaymen always prefer to 
deal with fuel consumption, and the authors 
even with overall efficiency, to which the 
next section will be devoted. 

The tendency to base our ideas regarding 
thermal perfection of locomotives on the fue. 
consumption has been confirmed throughout 
the whole 120 years of locomotive history. 
Many measures which at first glance dealt 
only with the engine, in reality had also a 
considerable influence upon the boiler and 
vice versa. The following is only one example 
of this. 

When in 1878 the Scottish C_M.E. of the 
Russian Griazi-Tsaritsin (Stalingrad) Rail- 
way, Thomas Urquhart, applied both oil 
firing and compounding in the form of two 
cylinders to locomotives,?’ he received 
remarkable results, and on oil-fired railways 
two-cylinder compound locomotives were 
very successful for twenty years, but with coal 
and especially with anthracite firing, the 

t was much less favourable. Only in 
1911-13, when identical 0-8-0 locomotives 
with simple and compound expansion were 
scientifically investigated with both eoal and 
oil firing, was this problem solved. The 
action of the blast pipe in two-cylinder 
compound locomotives is much less regular 
and when non-bituminous coal was used up 
to 40 per cent. of it sometimes left the 
boiler unburnt. 

The same results obtain with condensing. 
When the Krupp locomotive was tested, the 
boiler efficiency varied between 79 and 81-5 
per cent. All information from Russia indi- 
cates that the boiler efficiency of 2-10-0 con- 
densing locomotives with coal firing is 


Locomotives 


page 199, September 15th) 


tunately, the authors have no corresponding 
curves for these engines. 
Fig. 60 gives curves 
C/N, =f (Nz) 
at V=650 m.p.h. for some classes of German 
locomotives, namely, for the Krupp turbo- 
locomotive, passenger locomotives of the 
2-8-2 type with which the Krupp engine 
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had to compare, and the two new. standard 
4-6-2 types with simple and compound 
engines respectively. 

"This yf od sii first that with both 
engines working under laboratory conditions 
corresponding to heavy passenger trains, 
the Krupp efgine gives about 40 per cent. 





consumes 1-66 lb. of coal per horsepower 
hour. This is a record figure. During the 
tests with Russian locomotives the corre. 
sponding figure for a similar coal (K=7209 
val. /kilos.==7200 C.H.U. per lb. =13,000 
B.Th.U. per lb.) never was below 2-5 Ib. 

¢ H.P. at the rail or 3:Olb. per draw-bar 

.P. on level track. 

But in everyday service the Krupp engine 
gives only 17 per cent. economy in compari. 
son with the 2-8-2 locomotives,!** and legs 
than 10 per cent. in comparison with the 
4-6-2 engines. This is explained by Fig. 6), 
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giving values of C/N, for different speeds 
at full boiler load. Half the economy 
obtained by the turbo-locomotive at normal 
speeds is lost during ‘the acceleration after 
stations and speed restrictions. 

(84) Overall Hfficiency.—As was noted in 
Section 3, the overall efficiency of a locomo. 
tive is nie 

Y: CKICK °° (40) 
where N is the horsepower at the rail. In 
Germany, however, instead of N, N.—i-., 
the draw-bar horsepower on the level track— 
is in general use. Therefore in order to 
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compare German and Russian data it is 
necessary to recalculate either one or the 
other. The authors prefer to deal with 
horsepower at the rail, but have not all data 
regarding German locomotives necessary for 
this recalculation, whereas all information 


| about. Russian locomotives necessary for the 


converse recalculation is at their disposal. 
Therefore, instead of Y determined by 
equation (40), curves for 
Y= BN, 

© OK+0" K’ ° 
have been plotted. 


(40,) 








extremely high, and that no ejection of the 
fire vid the chimney takes place. Unfor- 


economy in coal over the 2-8-2 locomotives. 
At N,=1200 H.P. the Krupp engine 


Fig. 62 gives curves of Y, for the same 





a es «Oot at & ob be oem (UfeeClkk 


Pa re ae ae ae eS ee ee eS os ee 


© 


oan siee-ee a Qnte Ge a Ge ee Oe be ee | ae a ee ee ee © ee eee’ 


—. at ame: ae ae ae tee, mt 





Ces & 


Sept, 22, 1944 


THE ENGINEER 


219 








locomotives as Figs. 58 dnd 60. For passen- 
ger locomotives they correspond to V=50 
m.p-h. and to V=25 m.p.h. for goods. For 
the 4-6-2 locomotives Y, does not exceed 
0-09, for E* it reaches 0-095, for the Krupp 
turbo-locomotive 0-12, and for the Maffei 
turbo-locomotive even 0-13. These figures 
correspond to 0-105, 0-12, 0-15, and 0-16 
at the rail respectively. But for diesel 
locomotives this figure is nearly 0-3.1% 

Fig. 63 shows the influence of speed upon 
efficiency Y,. Because the locomotives being 
compared have driving wheels of different 
diameter, their revolutions per minute 
are plotted along the abscissa. Broken 
curves of this figure relate to the third 
Ljungstrém locomotive tested on the L.MS. 
Railway. They were plotted by the authors 
in accordance with figures published in Tae 
Encrnzer.!*° The upper curve relates to a 
vacuum of 25in. of mercury and the lower 
to no vacuum. It is interesting to note that 
at low ya both reciprocating engines 
(4-6-2 and condensing 0-10-0) have almost 
the same efficiency, which is higher than that 
for any turbo-locomotive. Fig. 64 shows 
the influence which vacuum has upon the 
efficiency and horsepower of the Ljungstrém 
locomotive. This is a very well-known 
peculiarity of the steam turbine. 

Recapitulating the above, it can be said 
that with high vacuum condensing can 
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increase the efficiency Y at the rail up to 
15 per cent. and even to 16 per cent. But the 
figure of 20 per cent. mentioned by some 
Russian authors'*! seems to be too optimistic. 
The trouble is that it is rather difficult and 
in hot countries even impossible to obtain 
high vacuum, and at low vacuum 12 per 
cent. at the rail is the practical ideal. The 
highest figures obtained concern turbo-looo- 
motives, and occur only between narrow 
limits of speed and load. Figs. 62 and 63 show 
that reciprocating engines are much less 
sensitive to speed and load fluctuations. 

(35) Indications of Everyday Service.— 
From the commercial point of view,,it is not 
the efficiency but the cost of a net ton-mile 
or a passenger mile which is the criterion of 
locomotive perfection. Unfortunately, statis- 
tical data about everyday work of condens- 
ing locomotives are not yet published, and it 
is therefore impossible to make a systematic 
calculation of the cost of a ton-mile for them, 
similar to those made for diesel traction.1%? 
Some incomplete information is, however, 
available. 

Regarding the initial cost of turbo-loco- 
motives, the authors have received very con- 
tradictory figures. The Krupp Company 
assumed that a turbo-locomotive cost 1-8 


times more than the ordinary locomotive 


of the same power.'*? Maffei gave this figure 
as about 1-6, and Schwarzkopf about 7-0. 
This last figure concerns a locomotive with 
the Léffler boiler. The cost of the Henschel 
reciprocating engines for the Argentine and 


Russia was about 1-45 times that of ordinary 
locomotives of the same type.44 Rumour 
has it that under conditions of mass produc- 
tion in Russia this figure is much lower. The 
corresponding figure for diesel locomotives, 
according to recent information, is about 3. 

The average economy of coal made by the 
Krupp turbo-locomotive is, as was men- 
tioned, 17 per cent. For the Maffei engine 
this figure is about 25 per cent., and Ljung- 
strém claims even 40 per cent. Henschel 
locomotives, with oil firing and without any 
vacuum, for the Argentine and Russia, gave 
no observable economy in fuel, but, accord- 
ing to recent information, the Soviet 2-10-0 
locomotives of the SO* class give a 20 per 
cent. economy with coal firing.™ 

These locomotives, however, were designed 
not for economy in fuel, but in order to 
cheapen boiler repairs and to increase the 
mileage between rewatering. In this respect 
they have given quite satisfactory results. 
Under normal conditions they take water 
after 500 miles, whereas the same locomotive 
without condensation must rewater every 60 
miles. The operating cost on sections with 
very bad water is 35 per cent. less, but on those 
with good water they are even a little higher. 
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Unfortunately, the majority of locomo- 
tives SO* were working in Central Asia with 
oil firing, and therefore cannot show all their 
advantages. But they are, of course, able 
to run 500 miles without rewatering, which 
is very useful in that waterless country ; they 
have, in fact, considerably increased the 
traffic capacity of many fines. The same 
can be said regarding lines reoccupied from 
the Germans, who have a custom of destroy- 
ing before the evacuation all pumping stations 
and all pipe lines. 

But in countries where almost all stations 
are supplied with good water the results are 
different. In Sweden, for instance, Ljung- 
strém’s locomotives, giving economy in coal 
about 40 per cent., save only 5-12 per cent. 
in the total cost of running and mainten- 
ance. 135 


V. CoNCLUSIONS 


(36) Sphere of Application—From the 
above it should be clear that the application 
of condensing to locomotives is a problem 
of practical engineering importance. There 
is, however, a great difference between engi- 
neering and mathematics—2 x2 is always 4, 
but the same technical solution which is the 
wisest under certain conditions may be useless 
in others. 

This certainly applies to condensing loco- 
motives. In waterless countries they may 
save the situation, but it is very doubtful 
whether the increase in efficiency due to 
condensation can justify their application in 





this country. In any case, these are two 


different problems, which cannot be prac- 
tically solved simultaneously. 

As a matter of fact, waterless countries 
are usually at the same time hot countries. 
Therefore in designing condensing locomo- , 
tives for them we deal with atmospheric 
temperatures 9, of about 120 deg. Fah., or 
50 deg. Cent. But this is the temperature of 
saturation, corresponding to a vacuum of 
26in. of mercury (Fig. 9). In other words, 
if we wish to obtain such a vacuum the 
corresponding drop of temperatures T,—6, 
in our basic equation 

Q=AS8 (T,—4,) - (15) 
approaches zero, and cooling surface 8 
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required infinity. Thus in hot countries 
high values of vacuum are unobtainable. 
But, as was explained in Sections 2-3 and 9, 
condensing can give considerable economy in 
fuel only if the vacuum is sufficiently high 
and T, is correspondingly low. 

On the other hand, in both the directions 
just mentioned, condensing locomotives 
meet the competition of diesel traction. The 
greatest advantage of the latter is that it 
permits the reduction of water losses to a 
minimum, and simultaneously attains the 
maximum of efficiency. But diesel traction 
needs oil, whereas condensing locomotives 
can work on any fuel. This is their greatest 
advantage. Besides, condensing locomotives 
require neither specially equipped sheds nor 
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more intelligent crews. This makes them 
especially suitable for Colonial conditions. 

Thus for waterless countries having no 
oil, condensing locomotives are irreplaceable. 
At the same time, they can also be econo- 
mical in countries with very cheap oil, where 
its economy plays a negligible part..%* But 
in countries where oil costs about twice as 
much as coal, diesel locomotives seem to be 
more profitable, especially if the question of 
crews can be settled. 

In very cold countries diesel locomotives 
are also more suitable, because on condens- 
ing locomotives the numerous auxiliaries 
which work with steam become somewhat 
unreliable at low temperatures. 

(37) Turbine or Reciprocating Engine ?—It 





was proved in Section 3 (Fig 10) that condens- 
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ing cannot greatly increase the efficiency of a 
reciprocating engine of the locomotive type. 
Hence, if it is desirable to construct a steam 
locomotive of the highest efficiency the 
application of a steam turbine can be the 
‘ only decision. But the efficiency of the steam 
turbine decreases very rapidly with the 
vacuum. Therefore a steam locomotive of 
high efficiency must maintain a vacuum of 
between 26 and 28in. of mercury in its con- 
denser. With the weather conditions pre- 
vailing in this country, this problem can be 
readily solved. But has such a solution any 
economic value? This depends on many 
circumstances, and, first of all, on the axle 
load which will be permitted for turbo- 
locomotives which have neither reciprocating 
masses nor excessive balance weights. 

But for waterless countries, and especially 
for hot countries of a Colonial character, the 
ordinary reciprocating engine must be pre- 
ferred. First, under these conditions, a high 
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vacuum is unobtainable; secondly, a reci- 
procating engine is more suitable for the 
fluctuating conditions of railway service, 
especially in the Colonies; thirdly, its 
maintenance is simpler, needs no special 
equipment, and is well known to railwaymen. 

The simplicity of the whole design is very 
important for such locomotives. Any loco- 
motive must be simple and reliable, but this 
is particularly true of Colonial locomotives. 
One complication is, however, unavoidable. 
Every condensing locomotive should have 
an emergency pump, permitting the use of 
raw water in case of cooling system failure. 

(38) Water or Air Condenser ?—It is much 
easier to keep high vacuum in an ordinary 
water condenser. Moreover, 26in. of mercury 
can be regarded as a practical maximum 
for air condensers, whereas in the water 
condensers of the Krupp and Maffei loco- 
motives 28in. is reached. Therefore in the 
case when maximum efficiency has to be 
attained it is perhaps permissible to consider 
water condensers ; but only for this case. 

Other conditions being equal, the recooling 
of cooling water by air requires a greater 
surface than direct condensation by the 
same air. As a matter of fact, using equa- 
tion (11) for both cases, the temperature 
drop 4 for the former is expressed by the 
mean ordinate of the area cd f e (Fig. 65) and 
for direct condensation by the mean ordinate 
of the area abfe. Hence the total cooling 
surface 8’+S” of a water condenser and 
cooler is always greater than in a correspond- 
ing air condenser. 

Besides this, any water condenser with 
cooler needs additional auxiliaries and pipes. 
This increases not only the initial cost of 
the locomotive, but also operating expenses. 
The additional weight, including that of 
the cooling water which is necessary to 
propel together with the locomotive, 
varies between 10 and 15 tons. This is the 
main ‘argument against water condensers on 
locomotives and is also applicable to Ljung- 
strém locomotives which carry 10 tons of 
condensate. 

(39) Dry or Wet Air ?—Condensing as well 
as diesel locomotives permit the construction 


these lines are of great commercial and 
strategical importance. The requirement for 
such lines that locomotives should lose no 
water at all has a certain practical import- 
ance. But first, all locomotives, especially 
with reciprocating engines, do lose some 
water and need rewatering, even if only every 
500 miles; secondly, water is necessary not 
only for locomotives, but also for personnel ; 
thirdly, humidification of the cooling air 
can be restricted only on long gradients. 
Consequently, even for railways specially 
designed for condensing locomotives, it is 
not wise to ignore this possibility altogether. 

It is clear from equations (8), (10), and (25) 
that by the use of wet air it is possible to 
decrease both the cooling surface S and the 
fan capacity L. Fig. 66 gives the results of 
applying these relations to the Soviet 0-100 
class “EX” locomotive. The amount of 
water W, evaporated is plotted along the 
abscissa in thousands of pounds per hour, 
and the figures on the curves give the corre- 
sponding values of L in millions of cubic feet 
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per hour. Thus by evaporating 6000 Ib. of 
water per hour it is possible either to decrease 
S almost by half and keep L=9-7, or to 
decrease L from 9-7 to 7-6, while keeping 
S at 24,300 square feet, or to accept any 
intermediate solution, e.g., S~20,000 square 
feet and L-=8 million cubic feet per hour. 
Wet condensers not only decrease the 
weight of a locomotive, but they make its 
output less dependent on the atmospheric 
conditions. This fact was established by 
Vyruboff!*’ and Anderson! in 1929. Fig. 67 
shows the curves obtained by Vyruboff. 

On the other hand, all wet condensers do 
lose water. But for existing lines with an 
adequate water supply, this fact has no prac- 
tical importance. In particular, when design- 
ing a condensing locomotive of the highest 
efficiency for service in this country it is per- 
missible to stipulate only that such a loco- 
motive should consume no more water than 
the conventional locomotives of the same 
wer. 

(40) Auailiaries.—The construction of the 


has already proved its reliability. Of course, 
no condensing locomotive can work satis- 
factorily with an inadequate condenser, but 
the correct calculation of a locomotive con- 
denser presents no difficulties. Thus it will 
be no exaggeration to say that the success 
of any condensing locomotive depends mainly 
not on the condenser itself, but on its 
auxiliaries. Of these, the most important 
are the fans and the turbines driving them, 
the evaporator, oil separator, and air 
extractor. ; 





of railways in waterless countries. Some of 
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on the turbine T, and the fans F. It wag 
proved in Section (6), page 24, that the same 
amount of heat Q can be absorbed by a large 
amount of air L on a comparatively small 
surface S or by a small quantity L on a 
greater surface S. The shaded curve jn 
Fig. 68 represents this relation for the Soviet 
0-10-0 locomotive of class “ E*”’ when the 
heat Q is 9,500,000 C.H.U., or 17,100,000 
B.Th.U. per hour, Curve N,’ gives the power 
absorbed by turbine T,, curve A the corre. 
sponding head produced by the fans, and 
curve » the fan speed in r.p.m. Finally, a 
value of S of 24,300 square feet and a value 
of L of 9,700,000 cubic feet were accepted. 
The latter figure is very near to its lowest 
permissible value L,, (8,700,000 cubic feet,) 
and corresponds to a value of m of 2100 
r.p.m., which for Russian 63in. fans is 
the highest permissible speed. 

Such a solution cannot be recommended. 
It is necessary to have a certain margin in 
the capacity of cooling fans, and a still greater 
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turbine. As a matter of fact, if for any reason 
the condenser begins to work not altogether 
satisfactorily, a certain increase in the air 
supply can save the situation. Besides this, 
a special arrangement to control the work of 
turbine T, in accordance with the atmo- 
spheric temperature should be provided. 

For reciprocating engines with full con- 
densation the oil separator plays a very 
important part. On the contrary, for tur- 
bines working with high vacuum the air 
extractor has a decisive aspect. Both these 
devices are relatively simple. 
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PROPOSED SHIPPING Exuzerrion. — The 
Worshipful Company of Shipwrights informs us 
that it is proposed to hold an exhibition in one of 
the City Halls, London, about six to twelve months 
after the conclusion of hostilities. The exhibits 
would include in -particular all ifteresting details 
in connection with shipbuilding, shipping, marine 
engineering, seaplanes, and, in addition, models, 
paintings, and prints in connection therewith. 
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The Southern Railway “ Pacifics”’ 


By EDWARD H. LIVESAY 


T is indeed cheering to find that, in spite of 
Tine malice of the enemy, new locomotives 
are still being not only designed, but built in 
Britain, they take to the metals, and their 
performances are dealt with in the technical 
Press just as in bygone days, before the world 
went mad. Progress has evidently not been 
halted by the psychopathic paperhanger, and 
everyone concerned in the production of the 
Southern engines is to be congratulated. The 
articles in ENGINEER of December 24th 
and 3lst on these locomotives and their work 
come to an expatriate like good news from a 
far country, and though I am prevented by 
geographical reasons from making acquaint- 
ance with them, my interest is none the less 
keen on that account, and I would like to 
make some comments upon them and their 
behaviour in service, so graphically outlined 
in Dr. Tuplin’s word-picture. 

One of the most interesting features of a 
design showing so much originality is, of 
course, the valve gear. Theoretically, much 
can be said for it, and it is to be hoped that 
practice will bring confirmation. The pro- 
vision of independent gear for the inside 
cylinder of the trio is in many ways advan- 
tageous, and in agreement with present 
trends. The superiority of conjugated gear 
is at least questionable ; it seems little, if at 
all, simpler than an independent excentric- 
ally driven Walschaerts set, and wear in the 
outside gears is apt to be multiplied, as two 
sets plus the conjugation are concerned in the 
final movement, with the result that valve 
events of the inside cylinder can easily be 
correspondingly affected. I rode on one 
engine fitted with conjugated gear, the 
exhaust beat of which was giving audible 
evidence that something of this sort was 
taking place. In any case, I believe it is the 
rule to clap a stopper on the tendency of the 
inside cylinder to do more than its fair share of 
the work by giving its valves longer lap than 
the other two. The benefit of locating all 
the gear outside is undeniable, but as the con- 
jugation is sometimes placed behind the 
cylinders, under the boiler, it looks rather 
like a “talking point,” and not always a 
pertinent one at that, as there is ample room 
between the frames for a separate set of 
gear in company with single-cylinder motion. 
I think the “ Ayes” have it—three sets are 
probably better than two. 

The diagram of the valve gear on page 
506, THe ENGINEER, December 24th, 1943, 
though explanatory, is incomplete, as it 
omits the interesting driving arrangement. 
From the patent specification one gathers 
that it is done vid two chains ; the first from 
the main driving axle to an intermediate 
countershaft placed approximately at the 
same level—to offset the possibility of valve 
events being affected by the rise and fall of the 
axle on its springs—and thence downwards by 
a second chain to the dummy valve crank- 
shaft shown in the diagram mentioned above. 
Presumably these chains are of the silent 
V link type; whether they are kept taut by 
the pressure of bow springs, as in automobile 
practice, is not stated.* The enclosure of the 
valve gear and centre motion is, as Dr. 
Tuplin says, bold, but the advantages are 
obvious, and so the risk has been taken. 
Splash and forced lubrication should do much 
to reduce many common gear troubles and 

* The silent multiple-link “ V ” chain, it is interesting 
to note, was brought out no less than forty-five years ago. 
Remembering a full description of it in The Autocar, 


I looked it up, finding it in a June, 1899, number. The 
inventor and manufacturer was Hans Renold. 








adjustments, though one may be excused a 
slight “ sinking feeling” at visualising what 
might ensue when boxed-in valve gear has 
to be serviced, and the job has to be done by a 
fitter with a good vocabulary. What a trial 
an over-active imagination can be; I can 
both see and hear the whole thing. However, 
studying the lay-out has given me an enjoy- 
able hour, for which I thank Mr. Bulleid. 

Moving the valves by rocking shafts and 
internal links strikes another original note. 
Less attention should be called for than with 
spindles and stuffing-boxes, though the intro- 
duction of three additional pins per valve 
with the possibility of wear at these points is 
involved. 

Clasp brakes should be smoother in appli- 
cation than the usual one-point pattern, and 
cause less wear in axle-box guides. Probably 
it is only the additional complication and 
cost that have delayed their more general 
adoption. I am reminded here of my experi- 
ence on the oil-electric “400” and the silky 
smoothness of its brake retardation, brought 
about by the gripping of air-cooled drums 
between opposing shoes with a perfection of 
effect that must be felt to be believed, and 
which can never be approached by a steam 
locomotive of basic design. 

Weight cutting has evidently been very 
successfully achieved, a good indication of 
this being found at the rear end, where a 
48-5 square foot grate only loads the trailing 
axle with 14 tons. The total weight of the 
engine is lower than one would expect from 
its tractive power, and the load placed on 
each driving axle—21 tons—is, one supposes, 
as much as the permanent way people will 
allow, but it means that the factor of adhesion 
is down to 3-8, which is none too much, and 
probably accounts for the slipping Dr. 
Tuplin records. 

The thermic siphons, which have been a 
common feature of American engines for a 
long time, are well worth trying out in 
England, and it is to be hoped they will 
prove as successful in practice as they are 
valuable in theory, and that their associated 
steel fire-boxes will, too. After all, why 
should copper necessarily be as a law of the 
Medes and Persians? Does it last longer, or 
is there anything in the suggestion some- 
times advanced that the comparatively small 
British fire-boxes need “ forcing ” more than 
the generous American type, and that steel 
would not stand up to it ? There can surely 
be little point in this. Travel in the cab of a 
transatlantic engine with a 75 square foot 
grate hauling a 1000-ton train at 80 m.p.h. 
with the stoker going full bore and you will 
not remain very long under the delusion that 
the fire-box is having a rest cure. Engines in 
North America are habitually “ thrashed ” 


to a far greater extent than I ever noticed in 


England, and the steel fire-boxes do not seem 
to complain—much. Running with the door 
wide open, a somewhat common practice in 
England from my observations—that might 
be hard on a steel box, I should not wonder. 
On this side (western) of the Pond, doors are 
generally kept shut, even between shovelfuls, 
and thanks to their pedal operation, firemen 
have less excuse for leaving them open than 
have their opposite numbers in Britain, 
merely because they are too busy or tired to 
shut them, allowing ill-behaved currents of 
cold air to crash the gate with unfortunate 
effects. Thermic siphons improve the circu- 
lation where it is most apt to be bad, and theo- 
retically safeguard the crown sheet. I read 





recently of an explosion on a British 
“‘ Pacific’? due to low water level, under 
circumstances where siphons might have 
shown their value. The engine, in charge, if 
I remember rightly, of a crew strange to the 
class, had been climbing a long gradient, and 
the steam pressure had fallen considerably, 
the result of unskilful firing. The fireman, 
probably over-concerned at this, delayed 
putting on an injector too long, so that when 
the engine topped the bank and began running 
down the other side the change of inclination 
uncovered the crown sheet, which collapsed. 
A couple of siphons discharging over it might 
have saved the situation; such at least is 
the theory, which sounds reasonable. At any 
rate, they are worth trying ; if they should 

rove not worth the candle—‘‘ No matter ! 

re was lost on Mohacz Field ! ” 

Double-disc wheels, another innovation 
worth a trial. They have a further advantage 
beside light weight, in not getting “out of 
round ” so easily, the rim having continuous 
support. Objection has been taken that they 
make access to running gear details difficult ; 
but, after all, what worth mentioning can be 
got at between spokes, particularly when 
backed by plate frames ? 

So, notwithstanding “air smoothing,” 
down drifting steam still giveth the engine- 
men occasion to blaspheme! Well, it is 
hardly surprising ; “‘ scoops” and “ ducts ” 
have been tried before on both sides of the 
Atlantic, with poor results; they do not 
corral enough air to be effective. Judging 
from pictures of the “Merchant Navy ” 
class, unfortunately all I have to go by at 
present, it rather looks as though most of 
the air caught by the forward-reaching casing 
could escape round the sides without going 
through the duct at all. The flat sloping 
front of the L.N.E.R. “ Ads,” though 
esthetically a grievous thing—when looked 
at head on—struck me from the footplate as 
lifting the exhaust clear of the cab very well. 
Neither did I notice trouble on the bulbous- 
nosed L.M.S.R. “Coronations”; it was 

haps more in evidence on the unstream- 
lined class. In Canada the C.N.R. is satisfied 
with side plates (blinkers), which the C.P.R. 
also has adopted to some extent. Dr. Tuplin’s 
suggestion that the difficulty might be over- 
come by running tender first is thought- 
provoking, and not so far-fetched as it might 
sound. It could be done safely enough if 
special care were taken to ensure a steady- 
running tender; ‘‘ hunting ” would have to 
be curbed by the use of a leading bogie, and 
the tender’s action might be still further 
improved by an articulated truck common to 
both tender and engine, such as was fitted 
some years ago to a rebuilt Raven “Atlantic” 
with which booster experiments were being 
made. Pushing one unit of a locomotive 
ahead of the driving unit is already historical ; 
it will be recalled that the Beyer, Peacock 
Ljungstrém turbine express engine of 1926 
was arranged in this way, the turbine being 
mounted on what would normally be the 
tender and pushing the boiler unit ahead of it. 
I believe this engine ran for some time 
between London and Manchester, and I never 
heard that it showed any marked tendency to 
stray from the straight and narrow path. But 
I have a better solution still of the visibility 
problem, simple, mechanical, more orthodox 
—an express “Garratt” run bunker first, 
but now we really are approaching the realm 
of “ The Shape of Things to Come ”—or so I 
hope ! 

That “slight adjustment ’’ needed by the 
“ Ajax” fire-doors; was this due to steam 
operation ? The universal adoption of the 
air brake in America provides a reservoir of 
air, which is drawn on for various auxiliaries, 
including the fire-door, the device being quite 
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reliable; I have never once seen an air- 
worked door give trouble on the road, 
despite their almost universal application. 
I remember my reactions during a long non- 
stop run on a fine British engine while watch- 
ing the fireman dance attendance on a 
miniature flap fire-door worked by a chain, 
which he had to pull twice for every shovel of 
coal fed through it—once before and once 
after. It really did seem primitive and out 
of keeping with the fine machine it insulted ; 
it got on my nerves. At last, unable to bear 
exasperated inaction any longer, I offered 
to work it for him—anything was better than 
just sitting there feeling mad. But it took 
more time and practice to get on to the com- 
bination than was available; pull and shovel 
did not always coincide; it was apt to be 
clang, clash, and a mess of coal scattered 
about the footplate. We may have been 
nervous—I know I was, an —an 
inspector was watching us. The chain, flap, 
shovel, fireman, and I were working on 
different wavelengths evidently, and recep- 
tion became so poor that he was constrained 
to shout, “ He thought he could get on better 
without me,” which, I had to admit, seemed 
probable, though it was a grievous blow to 
my self-esteem ; so I gave up practising for 
the chain gang. After the run, talking over 
this and that, I told him about the pedal- 
operated fire-doors used in America; for a 
moment I thought he would burst into tears. 
“ Ah, they don’t think of us like that over 
here,” he sighed ; “we have to work for our 
living!” SoI had gathered. 

A rooted distaste for playing with stop- 
watches on the footplate puts Dr. Tuplin and 
myself into the same category; similarly, a 
reluctance to talk to the driver, who is in an 
exceptionally responsible position, and should 
not be distracted. If you must fiddle about 
with a stop-watch, do it in the train; if you 
must chatter, wait until the train stops, or 
do it to the fireman, who is more safely 
approachable. ‘Do not talk to the man at 
the wheel ” is a good motto for an observer 
in the cab ; it is included in the more catholic 
council, “Do not be a general nuisance.” 
Like Brer Rabbit, lie low and say nuffin’—or 
as little as possible. If a third party on the 
footplate has nothing better to do than gossip 
to the crew or watch split-seconds and mile- 
posts, he has no right in the cab at all, as at 
the end of a run his notebook—if he has one— 
will contain little but a timetable, and 
plentiful proof of missed op ities. The 
jerking second hand of a watch—the fleeting 
flick of a milepost—how paltry are these dis- 
tractions in comparison with what is happen- 
ing all the time inthe cab andround theengine. 
I am not sure, though, that keeping tab on 
the number of shovelfuls of coal fed to a 
hungry fire-box sounds very attractive either 

_ —it might even bore me after an hour or so ! 
As Dr. Tuplin opines, a “shovelful” is a 
variable, and the tale of them still leaves us 
in the dark as to fuel consumption. What 
was it—50 lb. or so per mile? One gathers 
that the fireman was not seriously stressed, 
which is as it should be; the “ Merchant 
Navys” ought to be easy steamers, with 
their ample boiler power, large grates, and 
high pressure, and only the equivalent of two 
22in. cylinders to supply. The driving 
wheels, 6ft. 2in., come into what one is apt 
to regard as the “ mixed-traffic ” class, but 
are well suited to the heavy gradients they 
will be used upon, and should impart all the 
speed that is likely to be called for—say, 
90 m.p.h. It is good to hear of excellent 
riding, which says so much for design as a 
whole, and which some day I hope to experi- 
ence myself, if only to compare with the 
deportment of that paragon of perfection, 
L.N.E.R. 2-6-2 “ No. 4793 ” (THe ENcrInuEr, 








































































October 13th, 1939), the last word in loco- 
motive kinematics, which still lingers in my 
memory as the flower of the flock! Roll and 
sway are relatively unimportant, if not 
excessive, and as likely as not will be due to 
the track. Nosing, jerking, and quick 
oscillation are what really matter, as they 
may result from defects in the engine or 
design, and are hard on both machine and 
track. The light motion of the ‘‘ Merchant 
Navys ”’ and the short stroke no doubt con- 
tribute to their good action. Is it possible 
that the absence of outside return cranks 
actuating the valve gear may have some 
bearing on it, too, as affecting cross balance ? 

The reference to “both” live steam 
injectors calls for inquiry, or is this a slip of 
the pen? An exhaust steam injector with a 
liye steam partner as a standby are the rule 
on modern British engines. Exhaust steam 
injectors — “‘inspirators” or “rams,” in 
quaint American terminology—are coming 
into favour on this side of the Atlantic, in 
place of the feed-water heater, on the score 
of reduced weight and cost. 

Pre-war runs on Southern engines showed 
that “full regulator and short cut-off” 
working was not so invariably the rule it 
had appeared to be on the other lines, and the 
description of these ‘“‘ Pacific ” runs confirms 
this. Inquiry brought the explanation that 
this method of driving is apt to cause knock- 
ing and wear in motion and axle-box guides, 
arising, presumably, from extremes in 
terminal cylinder pressures. I have never 
seen this method followed in America, the 
great weight of the motion on powerful two- 
cylinder engines making it inadvisable, if for 
no other reason. A fairly lengthy cut-off— 
say, 25 per cent.—is usual, with the rest of 
the business done on the throttle. The 
motion on some ultra-powerful freight engines 
is so heavy that it is structurally impossible 
to provide adequate balance weights for lack 
of room in the wheels ; the magnitude of the 
hammer-blow with such engines can be left 
to the imagination. 

The Lemaitre blast pipe arrangement as 
used on Southern engines, including the 
“Merchant Navys,” is certainly one of the 
best exhaust systems developed in recent 
years, inducing a good draught with minimum 
back . There should be a good field 
for it out here, with exhaust pressure gauges 
sometimes registering 15lb. to 201b.! It 
impressed me during a trip from Bourne- 
mouth to London on the 46-0 “Lord 
Rodney,” hauling the ‘‘ Bournemouth Belle ” 
(Tue Encrvzezer, April 28th, 1939). Despite 


suggesting waste of fuel, and I drew attention 


The adoption of electric light is a big step 
forward, and is sure to become the rule sooner 
or later—I fear much later. America is -fay 
in advance of us in this, but only because 
electric headlights made current available for 
other purposes as well,‘ including the cab, 
Window wipers are not mentioned in Dr, 
Tuplin’s account ; it is to be hoped that these 
have not been left out of the minor amenities 
—and not so minor at that. I am of the 
opinion they are as essential on a locomotive 
as ona car. The best plan of all (if it really 
works, as we were told it does) would soem 
to be the French “ Potier” air deflectors 
which make glass in the windows unnecessary, 
yet no air currents enter the cab. The theory 
is admirable ; one wonders how it worked out 
in practice. Luminous paint in the gauges 
sounds thoroughly sensible; just one of 
those little things so obvious that it seems a 
mystery nobody thought of it before. If it 
is adopted generally I fear it will postpone 
electric light a decade or two longer. 

Finally, the forward position for the water 
filling hole has advantages where, as in 
Britain, taking on water is a two-man job— 
one to e the hose or spout and the 
other the valve. But then it should not be 
so with up-to-date equipment. In North 
America the whole lay-out is arranged so that 
one man—the fireman—can handle thi 
unassisted. He climbs on to the tender, 
reaches for the overhead spout, pulls it down 
into the filling hole, and turns on the water 
by rod or wire, also brought within his reach, 
and in a matter of two or three minutes the 
tank is full. There is no need for waste; he 
can see and control everything himself. This 
is just one of the labour and trouble-saving 
devices one notices on this side of the Pond, 
Altogether, these fine locomotives repay 
close study, and should serve the Southern 
Railway well ; I wish them all the luck in the 
world. On the whole, I am satisfied! But 
I would like to make just one suggestion— 
that a member of the troupe be allowed to 
stage a strip-tease act, and shed her clothing. 
Despite advancing years I still hanker after 
beauty unadorned. 








Letters to the Editor 





(We do not hold ourselves responsible for the opinions of 
our correspondents) 


POST-WAR HOUSING 
Sm,—If you can possibly grant me the space, 


the evident softness of the blast, the draught | I would like to offer a few comments upon the 
seemed over-fierce, pulling the fire about and | subject of post-war housing. 


That the world’s premier technical journal 


to this in the script of the account, but was} has not previously taken up the vital question 
asked to cut it out because it “ gave the game | of post-war housing and town planning must 
away ”—the fact had been discovered already | have been to many, besides myself, a source of 
by wiser heads than mine and the necessary | wonder and regret, for surely, if we are to use 
alterations to the blast pipes (five) were being | the imagination you called for in your leading 
worked out. This was the first time I had|article some weeks ago, this subject becomes 


come across an engine with a soft blast asso- | essentially a 100 per cent. problem for the great 
ciated with a fierce draught, an unusual com- | engineering profession as a whole. 


bination. Another locomotive acquaintance, 


Without in the least casting any reflections 


L.M.S.R. “ No. 6202,” the “‘ Turbomotive,”’ 
was also blessed with a whispering exhaust, 
but there the simile ended. On a run from 
Liverpoo 
8rd, 1940) she left Lime Street with steam 
down to 210 Ib., and it continued falling for 
half an hour to 160 lb., in spite of the best 
efforts of the trio of experts on the footplate 
(No—driver, fireman, and fitter). Not for 
another forty-five minutes could it be coaxed 
to popping-off point, 2501b., with a five- 
minute stop at Crewe thrown in. The 
draught needed intensifying; ‘“ No. 6202” 
had twin blast pipes and chimneys, not the 
Lemaitre arrangement. 


1 to London (THe EncInezrR, May 


upon the honourable profession of architecture, 
the architect, as I pointed out in an earlier 
letter, is rendered impotent without the engi- 
neer; the very pencil and instruments and 
paper essential to his art would be non-existent 
without the genius of the engineer, 

The architect who uses imagination must ask 
himself not only how he can employ existing 
fruits of the engineer’s labour in the way of old 
materials and methods of construction, but 
what, in solving the problems of a vital nature 
indissolubly bound up with our cities and 
homes of the future, is the engineer likely to 
produce in the way of new materials and 





improved methods of construction ? 
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He must surely ask himself how far the two 
great problems of the falling birth-rate and the 
toll of the roads are likely to exercise the 
ingenuity of the engineer in his efforts to deal 
with the exigencies relating to the lay-out of 
new towns and the construction of the dwellings 
jn them. 

The far-seeing architect will also ponder upon 
and wonder what the engineer has in mind 
regarding the conversion of old industries into 
new and the creation of entirely new industries. 

By all means leave the architect to supply 
the beauty of design, architectural enrichment, 
and, if you like, deal with general arrangements 
of interiors, but everything else, the lay-out and 
preparation of sites, the actual construction, and 
the production and supply of all materials, 
fixtures, equipments, in connection with ameni- 
ties, &c., must come within the province of the 
engineer. 

The new sen of city and its buildings I have 
referred to can only come into existence through 
the genius and efforts of the combined engi- 
neering profession, My proposals make a call 
upon every branch that goes to the composition 
of this dominant profession, although the archi- 
tect is left with practically unlimited scope for 
expression of his admitted skill and genius. 

In 1934 I submitted to the Ministries of 
Health and Transport proposals which resemble 
Mr. Buckton’s ideas, in that we both suggest 
proceeding in stages, but whereas Mr. Buckton 
apparently stops halfway in the construction of 
a house, I complete each house under the 
umbrella of my roof, and instead of, as Mr, 
Buckton, continuing skywards in a vertical 
direction, I suggest going in a diagonal direc- 
tion—that is, stepping back—thereby leaving 
the roof of my first, or lower, dwelling to form 
the roof garden or sun deck of the next higher 
dwelling. All other interior spaces auto- 
matically provided by this method of con- 
struction can then be used for any desired 
purpose, such as premises for new silent or semi- 
silent industries, cinemas, halls, shopping 
premises, schools, garages, communal laundries, 
kitchens, restaurants, indoor recreation and 
sports premises, &c. I also suggest that 
thoroughfares should go through the blocks 
thus created instead of between them. 

J. H. Feravson. 

Wellingborough, September 4th. 





SLIDING DOORS 


Sm,—I have read) with great interest the 
series of articles by Mr. Buckton, recently 
appearing in your paper, and also the letter 
from Mr. East, on the above subject, appearing 
on page 186 of your issue of September 8th. 

Sliding doors can be of great value as space 
savers, but unless proper means are taken to 
encase the doors when slid into the open 
position they interfere with the use of an 
adjacent portion of wall at least equal in width 
to that of-the door opening. In a small house 
this can be a serious matter. 

Moreover, unless properly constructed, they 
are liable to stick and be very troublesome to 
open and close. I think it would be of interest 
to your readers if Mr. East would publish detail 
designs of the doors he has used. I rather 
suspect that they must either fail on the ground 
of not working freely, or they must be very 
much more costly than the normal construction, 
involving nothing more than a pair of hinges 
and a latch. Unless sliding doors work very 
freely, I submit that they are less convenient 
to open than the hinge type, since the action of 
opening and closing involves movements at 
right angles to the direction of travel of the 
person concerned, which are less convenient 
than movements in that direction. 

When studying the plans of houses and, still 
more, living in them, I am often struck by the 
waste of space involved in the normal practice 
of so hanging a door that when opened it screens 


the interior of the room from draughts and from 
direct observation from outside. I have on 
various occasions changed over doors to hang 
at the opposite side, with very great benefit to 
the amount of space available inside the room, 
and I suggest that as a matter of economy in 
our new housing schemes all doors might be 
hung this way with great advantage. 
W. A. GREEN. 
Staines, September 15th. 





LUNAR EXPLORATION 


Sm,—I have just read the Editorial in your 
August 25th edition with enjoyment on account 
of its humour. 

You are, however, inconsistent to the extent 
of doubting whether there is anyone after 
Hitler who could be counted on (counted mad 
enough ?) to undertake lunar exploration by 
rocket, and in the next couple of paragraphs 
demonstrating how inevitable it is that someone 
will seek to do that very thing, not for a 
particular reason, cause, or anticipated effect, 
but simply because he must—‘it is in his 
blood.” 

Just consider; there are already means of 
transport, communication, and respiration avail- 
able in embryo for lunar exploration, and it 
needs little more incentive to undertake to 
those so inclined than did early polar explora- 
tion or the navigations of the fifteenth century. 

Just one look through a powerful telescope 
will set one on the trail! In short, your hope 
that the stratosphere may now be returned to 
the B.B.C. for the ten o’clock news is sterile, Sir ! 

K. C. Savory, A.M. Inst. C.E. 

Great Shelford, September 16th. 





BRIDGE LIGHTING EXPERIMENTS 


Sm,—I wish to draw your attention to a 
paragraph on bridge lighting in “ Notes and 
Memoranda,” in your issue, dated August 25th. 
The American idea there outlined does not 
appear to be novel in view of a similar scheme 
being adopted for a new bridge in Worcester- 
shire, which was opened to traffic on May 9th, 
1940. 

This bridge was described by the County 
Surveyor, Mr. B. C. Hammond, M. Inst. C.E., 
before a joint meeting of engineering institu- 
tions held in Birmingham on April 24th, 194]. 
The following relevant passage is quoted from 
his paper as printed in The Journal of the 
Institution of Municipal and County Engineers, 
issue dated May 27th, 1941 :—“ A cowl plate, 
jin. thick, height Ift. 4in., is bolted to and 
covers the top flange of each main girder, and 
besides improving the appearance of the bridge 
by emphasising the main lines, serves to accom- 
modate the lighting cables for the lantern boxes, 
eight in number, devised by the author. These 
are fixed to the roadway side of the cowls, and 
staggered along the length of the bridge, and 
are specially designed to avoid projection likely 
to break the sweeping curve of top flanges. They 
are illuminated by sodium vapour lamps, with 
parabolic reflectors, and prismatic lenses cast a 
uniform intensity of light over the whole width 
of roadway. All the rays fall below the hori- 
zontal, and special care has been taken to avoid 
any dazzle to motorists. Owing to the war, 
however, the lamps have not yet been used,’’ 

It would therefore appear that even in such 
details as this, British bridge engineers, and 
county engineers in particular, are still well in the 
forefront of progress as regards bridge design. 

“G. E. Moors, 
B.Sc., A.M, Inst, C.E. 
Christchurch, Hants, September Ist. 





ELECTRICAL RESISTANCE WIRE 
STRAIN GAUGES 


S1r,—Some time ago you published under the 
title of ‘‘ Electrical Resistance Wire Strain 





Gauges’ an article by Dr. F. Aughtie, with 





particular reference to the measurement of two- 
dimensional and three-dimensional torsion. 
The article states that it appears that it is 
possible to record torsion and eliminate either 
temperature bending and axial load. Upon 
investigation it would seem that temperature 


-bending or axial load may be eliminated by suit- 


able wiring, but not both. This would only be 
possible if three pairs of gauges at 120 deg. were 
used, but seems impossible with two pairs at 
180 deg. 

There are two planes, on one the shear stress 
is g, and the direct stress M/z+P/A, on the 
other the shear stress gq and the direct stress 
miz—P/A. 

The direct stress on plane at @ to the first is 
q cos @ sin 8+ q sin @ cos 6+(m/z+P/a) cos* 6 
==q sin 2 6+(M/z+P/A) cos* 6. 

At 45 deg. sin 2 @=1, cos* §=}, direct stress 
q+4 (M/z+P/a). . 

At 135’ sin 2 @=sin 270= — 1, cos? 0=} direct 
stress=—¢+4 (M/z+P/A). 

Similarly, g+4 (m/z—P/a). 

—q+4 (m/z—P/a). 

By continuing these equations, either the 
bending or direct stress can be eliminated, but 
not both. 

P. L. ARROWSMITH, 
Assistant Research Engineer, 
Dowty Equipment, Ltd. 
Cheltenham, September 14th. 








Transforming Cape Flats 





A COMPREHENSIVE scheme for the setile- 
ment of returned soldiers, drawn up by the 
Stellenbosch Farmers’ Group and now before 
a Committee appointed in connection with 
the South African Government’s demobilisa- 
tion plans, is the latest of three schemes, which, 
in va degrees, aim at transforming the 
Cape Flats into a rich and productive, area. 
(The Cape Flats cover an area running from 
close to Cape Town to near Simon’s Town, and, 
at right angles to that line, from near Gleneairn 
to the Strand.) The Farmers’ Group’s scheme 
sets out in detail how soldier-settlers can be 
established on what is at the moment 80 s 
miles of virtual waste land in thé area behind 
Strandfontein. At present the equivalent of 
something like 600 tons of fertiliser from the 
sewage farms run to waste every day in this 
area. 

By the use of the sewage effluent the settlers 
would be able to produce two vegetable crops a 
year, and the soil might become rich enough to 
support one European and three non-European 
families on every 5 to 10 morgan area. Cape 
Town’s vegetable supply could be BART 
increased, 

The other two Cape Flats projects are both 
engineering enterprises, involving the cutting 
of canals. The city engineer plans a canal 
running approximately from Vasco through 
Zeek Vlei, and on into Lakeside. Its purpose 
is to drain the Cape Flats and establish better 
control of the water levels of the area. It would 
make possible a long parkway. The third, and 
biggest, scheme is the Bristowe Total Develop- 
ment Scheme, the work of an eminent British 
consulting engineer. The proposal it embodies 
is to cut a wide, deep navigable canal across 
the middle of the Cape Flats, with factories and 
industrial areas along its banks. 

Not only would this scheme drain the Cape 
Flats and distribute ground water in a more 
rational way for agricultural purposes, but>it 
would make possible a vast industrial develop- 
ment and great housing schemes. The boring 
survey of the canal route—a survey 
which the author of the scheme has urged upon 
the Government as a necessary preliminary to 
any consideration of a canal enterprise—has 

t yet been the subject of any Government 
decision, It is a scheme which would give 
employment to thousands in its construction 
alone. 





224 


THE ENGINEER 


Sept. 22, 1944 





ee , 





Che Engineer 


Vout. CLXXVIII No. 4628 








Contents 


THE ENGINEER, September 22nd, 1944 
A SEVEN-DAY JOURNAL... ... «. . 


LEADING ARTICLES— 





PAGE 
2 ove BEB 


PS fe a ee ee: 

Tue REVIVAL OF INDUSTRIES ... ... 0 .., cee aoe 224 
SPECIAL ARTICLES— 

CONDENSING LocomoTivES. No. X. (Illus.)... ... 218 

ENGINEER IN INDIA. No.I. (Illus.)... ... ... ... 216 

Sarg LOADS ON PILEs. (Iilus.) Soi Inve wear” aula 

SOUTHERN RAILWAY “PACIFICS” ... 0... 1 2+. 221 





BELGIAN CANALS. ( 2 go er ee ae 
INFLUENCE OF MELTING CONDITIONS ON THE PHYSICAL 

PROPERTIES OF STEEL CASTINGS ... ... ... 
INSPECTION AND GAUGE CONTROL SYSTEM 221 
L.M.S.—THE TRAINING OF APPRENTICES. (Illus.)... 228 
L.N.E.R. ENGINEERS AND FLYING-BOMB DAMAGE... 227 
et fe ee: Sea ea eee 4 


LETTERS TO THE EDITOR— 


ee A RR ee ee 
Stiprye Doors— LUNAR EXPLORATION — BRIDGE 


LIGHTING ERIMENTS— caL RE- 
SISTANCE WIRE STRAIN GAUGES ... ... ... 
NEWS AND NOTES— 
BRITISH STANDARDS INSTITUTION ... ... ... «.. 282 
FORTHCOMING ENGAGEMENTS... ... ... “sss «s. 284 
MARKETS, NOTES AND NEWS... ... ... ... ... 288 
NOTES AND MEMORANDA ... ... 0... 12. wee es 284 
Sixty Years Aco ee Oy NC ee REPRE 








NOTICE TO READERS 


Paper restrictions make it impossible to 
increase the num of subscribers. 
New subscriptions can in future only be 
accepted for inclusion on the waiting list. 


The fact that made of raw materials in 
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tised in this 
columns should not be taken as an indication 
that they are necessarily available for export. 
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A POST-WAR MARKET 


Mucu has been said and written of the 
need to expand our export trade, but there 
have been few contributions on the subject 
of such a practical and illuminating character 
as the booklet “ Post-War Markets in Latin 
America,” just published by the Bank of 
London and South America, Ltd. Side by 
side with the conviction held by every 
exporting firm that there will be an enormous 
demand for British products, from all parts 
of the world, there is the fear that, however 
much foreign countries may be willing to 
buy, they may not be able to pay for the 
goods they want. It is extremely. unlikely, 
however, that this will be an obstacle in the 
way of our trade with the countries of Latin 
America. During the war their export trade 


,| that the immediate post-war import demand 


222 | the Latin American republics, the demand will 


the imports, Great Britain coming second 
with 20-6 per cent. and the United States 
third with 19 per cent. of the total. Taking 
Brazil’s imports in value in 1943, the United 
States took 55 per cent., Argentine 19 per 
cent., and Great Britain 7 per cent. It seems 
likely that Argentina will be the most 
important of the Latin American markets, 
and “all indications are that in post-war trade 
the United States will be by far the most 
important rival of Britain.” 
hand, Great Britain has three ‘“ outstanding. 
advantages”’ in the Argentine market. 
First, Britain is likely to enjoy more goodwill 


been restricted owing to war priorities in the 
United States and the United Kingdom. 
Owing to these circumstances, the pamphlet 
points out, “ the outstanding wartime feature 
in Latin America’s economy is the accumula- 
tion of very large reserves abroad in gold 
and foreign currency.” These accumulated 
reserves represent to an important extent 
pent-up purchasing power which has been 
unable to find an outlet because of war- 
time import difficulties. The dollar and 
sterling balances, therefore, should be avail- 
able in large amounts to pay for urgently 
needed imports as soon as the relaxation of 
war requirements in the United States and 
Great Britain permits of their manufacture 
and export. An optimistic suggestion is 
made by the Bank that “it might well be 


from Latin America will be so great as to 
absorb both the dollar and sterling balances 
over a period, thereby establishing a ‘ buffer ’ 
in the difficult immediate post-war transition 
period.” However that may be, the prospects 
are that when normal trade is reopened with 


be phenomenal. There is more than one 
favourable factor in the situation. Latin 
America will have the money to pay for her 
peace requirements. The United States 
Department of Commerce has estimated that 
the reserves held by sixteen Latin American 
countries at the end of 1943 amounted to the 
equivalent of over 2,500,000,000 dollars 
(U.S.). Of this sum, the largest proportion is 
credited to Argentina with 1,000,000,000 
dollars and Brazil with 500,000,000 dollars. 
Another favourable factor is that “there is 
every evidence of willingness in Latin 
America to resume trade with the United 
Kingdom when and where possible.” 

The Bank of London and South America, 
Ltd., took considerable trouble to obtain the 
information from which to compile its appre- 
ciation of the situation. The views of the 
principal branches of the Bank in South and 
Central America were obtained and the result 
is a carefully prepared and detailed account 
of the markets and the kind of products they 
are likely to require after the war. Before 
the war Great Britain had a large and valuable 
trade with Latin America, but in most 
countries in that continent its trade was of 
less importance than that conducted by the 
United States ; a circumstance which from 
geographical considerations might have been 
expected. This consideration, however, did 
not apply to the Argentine, which, in 1938, 
took 18-3 per cent. of the total value of its 
imports from Great Britain and 17-6 per 
cent. from the United States. In 1943, how- 
ever, Brazil was the largest importer to the 
Argentine, with 21-4 per cent. total value of 


On the other 





has been active, whilst their imports have 


than any other first-class Power ; secondly, 





as the majority of public utilities in the 
Argentine are British owned, it is reasonable 
to expect orders to be given preferentially to 
Britain. Thirdly, British products and 
methods of business when “ conditions are 
approximately equal are preferred to those 
of other countries.” Presumably the opinions 
expressed in the booklet are those of the 
Bank of London and South America, Ltd,, 
which adds that “ we entirely share the view 
of the desirability of the United Kingdom 
resuming manufacture of exports to the 
Argentine as soon as the war permits,”’ since 
the country which establishes the first foot. 
hold in this market is likely to have a 
lasting advantage. 

There does not seem to be a wide difference 
in the kinds of commodities that the Latin 
American countries will require, although 
conditions in each market may differ con. 
siderably. No doubt the struggle to obtain 
our pre-war position in the Latin American 
trade will call for the greatest degree of enter. 
prise and energy. During the war over. 
riding considerations have compelled us to 
make important sacrifices. For instance, 
under a wartime agreement between the 
British Government and the United States, 
the latter country is supplying all the tin. 
plate required by the packing houses of the 
Argentine, and no tinplate is obtainable in 
Argentina for tinning goods not destined for 
the United Nations. It remains, therefore, to 
be seen how much of the valuable tinplate 
trade with Latin America will be regained 
after the war by the South Wales manufac- 
turers. Of Brazil it is stated that if goods 
urgently needed can be manufactured and 
exported by British manufacturers at com- 
petitive prices, there can be little doubt that 
Great Britain will be able to rebuild a consider- 
able export trade with that country, but if the 
exporters of the United States are first in the 
field, it is to be expected that the best part 
of Britain’s export trade will pass, for a time 
at any rate, to the United States. It would 
appear that amongst the materials which will 
be required as early as possible after the war 
will be machinery (particularly agricultural 
machinery), iron and steel of all descriptions, 
machine tools, locomotives, coaches and 
freight wagons, diesel-electric railcars, and 
pumps of all kinds, copper wire and electrical 
equipment. 


The Revival of Industries 


Some ten days ago the western frontier of 
Germany was breached by Allied Forces. 
That was surely the opening scene of the 
finale of the five-year drama. Whatever 
form that finale may take, whether it ends 
with an armistice or whether, as many, includ- 
ing General Eisenhower, hold possible, it 
has no clear-cut termination, but drags on to 
a slow cessation, the fact appears to be in- 
contestible that Germany has lost the 
European war, and that the Allies—with 
whom France might be included—have won 
it. Of the other war, that in the Pacific, it 
is impossible to speak with as much cer- 
tainty... That Japan is being defeated is 
manifest, but it cannot yet be said that her 
overthrow is imminent. It may be that for 
months to come that war will continue to 
call upon our fighting men and our industries. 
Yet when we recall that the vast resources of 





America are mobilised against the Rising Sun 
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and that she has borne the full burden of 
war for much less time than the United 
Kingdom, it is not unreasonable to ask that 
the weight of war contracts on the industries 
of this country should now be reduced and 
that they should be helped as quickly as 

ible to make a start on the recovery of 
the ground they have lost. 

For the first two or three years of the 
European war, it was said that engineering 
firms were still able to devote about one- 
fifth of their energies to civil work. But with 
the entry of Russia into the conflict and con- 
sequently a great demand for all kinds of 
munitions, and ships to carry them, to meet 
her growing needs; and, furthermore, with 
Eastern demands to be met when Japan 
became an enemy, practically all the resources 
of British engineering were directed to war- 
like or quasi-war-like productions. Hence 
for more than two years British engineers 
have been able to give very little atten- 
tion to the progress and development of their 
peacetime vocations. It is therefore not 
surprising that, in company with other 
industrialists, they are now asking for some 
measure of relief from war contracts, some 
lessening of the control of raw materials, and 
some definite statement by the Government 
about its intention and proposals for the 
immediate future of their industries. It is 
wholly unnecessary to say that no engineering 
industry can swing over from the specialised 
production of armaments to the production 
of marketable goods in a night. Months of 
preparation may be, and in some branches 
certainly will be, necessary. In some cases— 
in the motor-car industry, for example—new 
designs will have to be got out, and, in nearly 
all, machine tools and their equipment will 
have to be modified, new jigs and rigs will 
have to be devised, and new tools made. For 
all this preparatory work raw materials will 
be needed, but, of at least equal importance, 
designers and draughtsmen will be required. 
Indeed, the personnel question is becoming 
paramount, and it is urged in many quarters 
that the control now exercised by the 
Ministry of Labour should be at once relaxed. 
It is feared by some that that Ministry aims 
not only at a permanent existence, but at 


continuous control of labour. That would 
account to no less than a gross interference 
with the liberties of the people—both em- 
ployed and employers. The moment has 
arrivedwhen weoughtto be girding upour loins 
for the effort to restore all the industries of 
this country. Peace may not come suddenly, 
but it will come rapidly, and preparations 
should now be afoot for the switch-over from 
war production to peace production. “If,” 
as Lord Hollenden said last week, ‘‘ we are 
to be in a position to take immediate advan- 
tage of the lifting of the various export 
embargoes, now is surely the time to prepare 
goods which will be acceptable to our over- 
sea customers. To this end there should be 
a release of a certain quantity of suitable 
raw materials, machinery, and Jabour for the 
preparation of merchandise which will do 
credit to the country.” 
President of the Engineering Industries 
Association, has also, as reported in our 
Seven-Day Journal this week, pressed for 
immediate action to be taken. 

It is said in some quarters that if the 
numerous controls are relaxed there will be 
an immediate unseemly scramble for mate- 
rials and labour, that firms will outbid each 
other, and that a black market, with conse- 
quent inflation, will arise. That line of argu- 
ment will apply whenever de-control begins. 
A difficult period is certain to exist when raw 
materials and labour—with which we include 
black-coat workers—are still in short supply. 
It may be assumed, we hope justly, that the 
Government is already taking steps to meet 
it. A clear policy for de-controlling industry 
is obviously needed, and it is equally obvious 


Manifestly the demands of the various 
Ministries must already be diminishing, and 
more materials should therefore bo accessible 
for the regeneration of normal trade. It is 
not for us to suggest what the means for 
justly allocating supplies should be, but, in 
view of the rapidity with which the war is 
advancing towatds its conclusion, there can 
be no question that steps ought to be taken 





instantly to prepare for the re-establishment 
of the home and export trades. 








Safe Loads i Piles 


By GEO. E. THOMPSON, A.M. Inst. C.E. 


d bev number of formule for determining 

the safe loads on piles driven with a drop 
hammer is so numerous that choice of the 
correct formula to use is very difficult. Some 
of the formule which are easy to apply do 
not give good results, while some which 
involve the use of tables of constants for 
varying conditions are considered too com- 
plicated. It is therefore considered that a 
formula is required which will combine the 
ease of application with results which are 
considered good practice. In this connection 
it must be remembered that any formula 
gives only the approximate value of the 
resistance to driving. 

Two widely used formule are the “ Hiley ” 
and the “Dutch,” and these are com 
in order to develop a simple formula which 
will give results comparable with those 
obtained by the “ Hiley ” formula. 

In the “Dutch” formula, the ultimate 





. aid W H. 
resistance to driving=R= (i+-P/W)s The 
value for the safe load L is obtained by using 
a factor of safety of 4. 

In the “ Hiley”’ formula the ultimate 

H.W.E 
resistance to driving=R= s +5 
factor of safety of 2 is to be used to obtain 
the safe load L. 

W=vweight of hammer, tons, 
H=effective drop of hammer, inches, 

P=weight of pile, tons, 

S=set per blow of hammer, inches, 

R=ultimate resistance to driving, tons, 
E=efficiency of hammer blow, 

C=allowance for temporary compression of 

pile and dolly. : 


The values of the variable E of the “Hiley” 


, and a 


Lord Davidson, | . 


that industry should be informed as soon] p 
as possible what that policy is to be.|W 


formula for the efficiency of the hammer blow 
are given in Table I for.a timber pile ora 
reinforced concrete pile fitted with a dolly :— 
































Taste I 
pyw.} % | 2. | we] om | me | 8. 4. 
E | 0-69| 0-53] 0-44 | 0-37 | 0-33 | 0-3 | 0-25 
B.S.P. Handbook. : 
“ec ” 1 
In the “‘ Dutch ” formula, a factor, 1P/w 


is found, the values of which are sufficiently 
close to the values of Table I to warrant its 
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“L" Safe Load in Tons 





0 ’ 
Set per Blow, Inches @ 


“Tne Enciwese 


Drop Hammer.—W = 2 tons. 
Concrete Pile.—P =2 tons, 12in. by 12in. by 30ft. long. 
==], 
Effective Fall—_H= 48in. 
2x 48x 0-53 on4 

Hiley.—L= (8+ 23) 370-266" 

2x48 12 
(1+1)8x4 8° 

2x 48 nf 48 

(1+1) 8 +Hin.) 22> 28x Fin.” 


Dutch.—_L= 





Author’s.—L= 


inclusion in a formula to represent the effi- 


ciency of the blow. 
For the values of P/W of Table I the 








expression icEW gives the following values: 
7 Ales ee ee oe eee ek Ry 
1 | 0-666] 0-5 | 0-4 | 0-333| 0-286| 0-25| 0-2 























1+P/Ww 





These values give close agreement to those 
of Table I; therefore this factor will be 
included in the new formula. 

The variable C of the “ Hiley” formula 
will now be considered. The values of C are 
given in Table IT :— 


Taste II 
Length of R.C. piles with Timber 

ile. olly. piles. 

_ eee ar 0-47 0-36 

Sy aa aren ne eas 0-44 
Re eee a a a ee 0-52 
ME. -woest wos 5 ace WOR: cine eve! Fade 0-60 
__ , See ners a, ree 0-68 


B.S.P. Handbook. 


From this it will be found that an average 
value of the figures for reinforced concrete 
piles is 0-586, and that for timber piles is 
0-52. Now for all practical purposes the 
value: could be taken as 0-5 in both cases. 
In the. “ Hiley” formula, the variable C is 
divided by 2, which in this case would give 
0-25.as the constant to be allowed. 
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The above reasoning can now be put in the 


form of an equation thus 
_— W.H. 
(1+-P/W) (S+2") 





“L" Safe Load in Tons 





0 Vy" ¥y 
Set per Blow, Inches @ 


) “Tre Enciweee 


Drop Hammer,—W = 2 tons. 


Concrete Pile.—P =4 tons, l4in. by l4in: by 44ft. long. 
=> == 2. 
Effective Fall—H = 48in. 
2x 48x 0-37 mt ye 

Hiley.—L= . =, 

est (822) S+0-31 

2x48 8 

Duteh—L= 77 9)8x478° 
i bigs 2x 48 48 





(1+ 2) (S+ Hin.) 2~ 38+ in.’ 


allowing a factor of safety of 2 to obtain the 
safe load L. Comparison of the formula is 
made in the form of graphs showing the safe 


AUTHOR'S 


“L” Safe Load in Tons 


0 Vg’ % s a 


Set per Blow, Inches @ 





_ “Te Encincer™ 


Drop Hammer.—W = 2 tons. 
Concrete Pile—P=5-5 tons, l4in. by I4in. by 60ft. 
long. 


P = 
wr?’ 75- : 
Effective Fall.—H =48in, 
2x 48x 0-32 
Hily—L=/_ 0-71\ =e 
sg (8+ °2!)2 $035" 
2x48 6-4 
Dutch —L= 773-75) 8x4 8° 
2x 48 48 





- | compressing the pile and dolly is 50 per cent., 


loads for different values of the set per blow. 
The graphs, reproduced herewith, are for 
values of P/W of 1, 2, and 2-75 respectively. 
From the inspection of these graphs it will 
be seen that the values obtained by the 
author’s formula agree very closely with those 
of the “ Hiley ” formula. The desired result 
is thus realised and a formula established, 
which is easy to use and one which can be 
readily memorised. 

The graphs also show that the “ Dutch ” 
formula is totally inapplicable for small sets, 
This is due to the fact that in this formula 
the safe load is directly proportional to the 
set, no allowance being made for the tem- 
porary compression of the pile and dolly. 
Another point which is noticed from the 
graphs is that the curves for the “ Dutch ” 
ormula intersect the curves of the author's 
formula at the point where the set equals 
fin. This indicates that the energy lost: in 


a fact that is at once established on refer- 
ence to the author’s formula, Further 
observation shows that the energy lost in 
compressing the pile and dolly increases as 
the set per blow decreases or as the load on 
the pile increases. 








Inspection and Gauge 
Control System 


On September 6th the Foreman’s Panel of 
the Ministry of Production’s Letchworth Dis- 
trict Committee visited the works of the Sigma 
Instrument Company, Ltd., at Letchworth, for 
the purpose of studying the company’s system 
of inspection. .The visitors were addressed by 
Mr. J. Loxham, M.I. Mech. E,, and were given 
a detailed explanation of the company’s shop 
inspection methods. We take the following 
remarks from his address ;— 
Our system of component inspection is that, 
when a batch of is completed, the operator 
clocks off the job and takes his box of parts to 
the ‘‘ work in progress ” stores in the, inspection 
department. This store is. divided into two 
sections. One section is labelled ‘ All incoming 
work to be placed on this side,” the other is 
labelled “‘ No incoming work to be placed on 
this side.”’. The inspectors draw all their work 





of checking other reference blocks. They gy 
used in conjunction with the special anvil fitteg 
to the Sigma optical comparator. Tho blocks 
are not subject to any wear as a result of an, 
sliding friction, because they are not wrung on 4 
flat table, but placed on a single spherical) 
measuring point. They are placed on this single 
measuring point while the anvil attached to the 
spindle of the instrument is in the raised position, 
The spindle of the instrument is lowered at g 
very slow, automatically controlled rate, so that 
there is no violent impact when the measuring 
point makes contact with the block. After 
several check readings, during which the instry. 
ment must give consistent readings to less than 
one-millionth of an inch, the block is removeg 
while the instrument spindle is in the raised 
position. The wear on the block during such 
an operation ean be considered as negligible ; 
but even so, it is a sound policy to have the 
master set checked at regular, if long, intervals, 
The technique of checking a set of blocks jg 
to lay out the set to be tested near the master 
set. A block from the master set is placed on 
the comparator and the instrument set to zero 
or to a reading corresponding to the known 
error in the block. Check readings are taken, 
The master block is removed and replaced with 
the one under test. Check readings are taken, 
the error noted, and the block removed. The 
master block is replaced and if the instrument 
repeats ite previous reading the result obtained 
for the block under test is accepted. During this 
operation care is taken to avoid errors due to 
changes in temperature. The room tempera. 
ture is controlled at 68 deg. Fah. The blocks 
to be inspected must be in the room two days 
before test, and they are handled by operators 
wearing gloves, with the aid of suitable wood 
clamps. 
There are accepted tolerances for block gauges 
used in inspection rooms, workshops, &c., and 
if a set is allocated to any particular p 
the permissible errors for each block can be 
stated. When the errors of any blocks fall out. 
side the accepted standards they should be 
replaced. If the discarded block is suitable for 
use in a set of lower accuracy, it can be held in 
store for use as a replacement when required. 
For inspecting gauges such as standard plug 


and caliper gauges, the conditions need not be 
so exacting as for testing reference blocks. A 
comparator with an accuracy of about two- 
millionths of an inch is satisfactory, together 
with a set of reference blocks which have been 
calibrated in the firm’s own standards room. 


The tolerances on workshop and inspection 


following completion on the machines. 


from the section to which no work is being 
delivered, and they endeavour to empty it each 
day. At the end of the day or when one section 
has been completely emptied the labels are 
changed. This arrangement keeps jobs on the 
move and all parts are usually inspected the day 


As a fundamental principle we give publicity 
to all our inefficiencies, and then as a team 
endeavour to eliminate or reduce them. In 


accordance with this principle we display our 
scrap. One bin bears a notice “This week’s 
scrap, keep it small.”” The other one is labelled 


gauges have been fixed by the B.S.I., and this 
data can be entered on the inspection sheet. 
The gauge maker’s tolerance and the allowance 
for wear on workshop gauges is in the direction 
which tends to reduce the tolerance of the gauge, 
while the corresponding allowanhces on gauges 
made for inspection use increases the tolerance. 
The effect of this is to. make the difference 
between the “go” and “not go” anvils on 
inspectors’ gauges slightly greater than the 
difference between the anvils on a workshop 


gauge. 


The technique of inspection is fairly simple. 


‘* Last week’s scrap. This represents a total loss 
of £~-s.-d.” 

Our inspection department is an integral part 
of our bonus scheme, and under the arrange- 
ment I have described we are able to inspect all 
the previous week’s work by Monday night. 
The records of inspection are sent to the pro- 
gress department. and then to the wages depart- 
ment, where they must arrive by Tuesday noon. 
Bonus earnings are calculated and included in 
the wages which are paid on Friday noon. 
Dealing with the subject of gauge control, 
Mr. Loxham said :— 

Our absolute basis of size is an inspection set 
of eighty-one reference blocks, which has been 
certified by the National Physical Laboratory. 
We therefore know the size of the blocks in this 
set to a few millionths and in the case of the 
smaller blocks to one-millionth of an inch. It is 
not necessary that these blocks be accurate to 
these small dimensions, but their errors must be 
very small and, even more important, the faces 
must be flat and parallel to within one-millionth 
of an inch. 





Author's. —L= 775-75) (S+}in.) 2 3-758+0-94° 


This set ‘of blocks is used for the sole purpose 


Combinations of blocks are made to the nominal 
size of each anvil. In the case of plug gauges 
they are compared with the appropriate set of 
gauges by means of a sensitive comparator with 
a Magnification of about 3000. The actual size 
is recorded on the inspection sheet. If the size 
is outside the tolerance stated on the sheet the 
gauge is replaced. 








Sixty Years Ago 
Tue Tragic END or A Ganrus 


In our issue of September 26th, 1884, we 
recorded briefly the strange career and tragic 
death of Monsieur Volkmar, of Paris. He 
began as a workman in Faure’s electrical 
factory in Paris and conceived the idea of manu- 
facturing the Faure patented electrical accumu- 
lator on his own account. Leaving his employ- 
ment in Paris, he came to England, and in 1882 
endeavoured to obtain @ patent for an alleged 








improvement of the Faure accumulator. The 
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-«nrovement consisted merely of the use of a 

crated lead plate in place of a solid one. 
There was some doubt as to whether the per- 
foration of the plates was a new idea, and the 
British authorities refused to grant @ patent 
for it. In spite of that refusal, Volkmar formed 
, partnership with Mr. Sellon and began manu- 
fyeturing the Volkmar-Sellon improved plate. 
The undertaking seems to have met with 
fnancial success, and in the course of a short 
time Volkmar was said to have made £100,000 
out of it. His partners, however, disliked his 
methods of business and offered him the alter- 
natives of withdrawing for a small sum or of 
forcing him out. He arom the small sum 
and returned to Paris. ere he began to 

loy his money on the Paris Bourse under 
the tuition of Monsieur Philipart, a famous 
speculator. For a time he was fortunate and 
he acquired a reputation for great strategic 

rs. Soon, however, his c caused 
Coto be viewed with omaioee’ nde he 
began to incur severe losses. He became 
despondent and on September 22nd, 1884, his 
body was recovered from the Seine. Some said 
he had committed suicide, but the facts 
remained that there was a bullet wound 
through his head, that his pockets had been 
rifled, and that his own pistol was found at his 
house. 








L.N.E.R. Engineers and Flying- 
Bomb Damage 


Ir can now be revealed that one of the flying 
bombs .Jaunched against this country badly 
damaged a bridge carrying the four tracks of the 
LN.E.R. between Liverpool Street and Strat- 
ford, with the result that L.N.E.R. engineers 
achieved what is believed to be one of the fastest 
railway bridge jobs of the war. The 

included the complete demolition of the 
northern half of the bridge carrying the up and 
down fast lines and the severance of the 
southern half carrying the up and down local 
lines. The work of repair was begun at 
9.30 a.m., as soon as Air Ministry and other 
officials had completed an examination of the 
damage, the steel flooring being removed with 
the aid of oxy-acetylene flames. Rolled steel 
joists of a strong type, kept at strategic points 
for emergencies of this kind, were then placed 
in position, timber trestles being provided under 
these to reduce the span, one on each side of the 
roadway near the pavement, to cause as little 
obstruction as possible. By 7.45 p.m. on the 
day after the damage the work of restoring the 
northern side was completed, the first train to 
cross being the 9.5 p.m. from Liverpool Street. 
The remainder of the bridge was then dealt 
with and replaced similarly by joists supported 
on trestles, all this having to be accomplished 
without interference with the traffic that had 
been resumed over the northern half. By 7 p.m. 
on Friday, June 16th, the work of restoration 
was complete and all four tracks had been 
brought into use. Apart from the damage to the 
bridge, tracks had been torn up and distorted, 
seven cables and numerous wires across the 
bridge and a power cable below were severed. 
Temporary cables were installed and other 
arrangements made so that full communication 
was restored by 5 p.m, on the first day, whilst 
L,N.E.R. electrical engineers repaired the power 
cable, enabling trolleybus services to be resumed 
first thing Saturday morning. The damage 
called for extensive diversions on the part of the 
L.N.E.R, operating experts. Main line trains 
normally using the bridge were run vid Cam- 
bridge to and from Liverpool Street, and other 
trains were either terminated at or started from 
Stratford or diverted to run to and from Fen- 
church Street ; certain trains were also run vid 
Tottenham and Stratford. When the northern 
half of the bridge was replaced it was possible 
to resume normal main line services and the 
suburban services to and from Ilford, Shenfield, 
Chelmsford, and Southend, although some con- 
tinued to use Fenchurch Street to ease the 
Pressure. For the latter reason it was 
to run the Loughton service to and from Strat- 
ford until the bridge was completely restored. 








The ‘‘Metadyne”” 


a 


UT for the war much would have been heard 

during the last five years of the interesting 
properties of the Metadyne. ‘‘ Metadyne”’ is 
the name given to a special design of D.C. 
generator developed by the Metropolitan-Vickers 
Electrical Company, Ltd., a short description 
of which will be given later. It will suffice at 
this stage to remark that the distinctive feature 
of this machine is an extra set of brushes, which 
are short-circuited, and that it is to this short 
circuit that the special characteristics are 
attributable. The outstanding interest is in 
its manifold and valuable applications. In 
many applications the Metadyne acts as a form 
of exciter and is used as a method of controlling 
another machine, circuit, or mechanism. 

The Metadyne is designed to provide a large 
amplification of the signal or input power (up 
to 10,000 to 1) and can cater for such require- 
ments as accurate control or variation of speed, 
torque, current, voltage, or position of a load, 
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Fig. 1 


whether in motion or at rest. Of particular 
importance in many cases is its inherent quick- 
ness in response. Moreover, it can be used 
effectively in conjunction with such auxiliaries 
as electronic circuits and photo-electric cells. 
Constant torque has obvious uses in all kinds of 
indi operations, while speed control is 
essential in such duties as hoisting, machine 
tool working, textiles, and paper manufacture. 
Fine registering can be carried out in printing 
and similar trades, and on furnace electrodes. 
Desired control of electric circuits, A.C. or D.C., 
is available in many directions; for example, 
voltage, current, frequency, and power factor 
can be immediately controlled or related auto- 
matically to the load or other conditions. 

It will be instructive perhaps to consider some 
of the demands of a particular industry. In 
rolling mills there are several directions in which 
this method of control is advantageous. The 
operation of winding strip on to a ree] requires 
contant tension, and if the linear speed were also 
maintained at a constant value the horsepower 
input would be constant, except for the appre- 
ciable effect of reel inertia, which varies between 
the empty and the full stage. Correction for 
the changing inertia can be given automatically 
by Metadyne control in the following manner. 
The reel motor current is utilised as a signal to 


a small amplifying Metadyne, which excites [ 


another Metadyne connected in series with the 
field of the main reel motor, the armature of the 
latter being fed from a constant-voltage supply. 
As the amount of material on the reel increases 
the reel motor field is increased, thereby appro- 
priately reducing speed and increasing torque, 
or vice versd for unwinding. In some cases a 
very wide speed range is needed to cover varia- 
tions in mill speed as well as in the reel build-up. 
For this requirement a booster is connected in 
the reel motor armature circuit and is excited 





* Contributed by the Metropolitan-Vickers Electrical 
Company, Ltd 





from the buck-boost Metadyne. By this com- 
bination the voltage applied to the reel motor is 
varied and at the same time the reel motor 
current is regulated proportionately, so that 
once again constant horsepower input and strip 
tension are achieved. The Metadyne can be 
applied to the slow-speed service of threading 
the strip into the mill, including the adjustment 
of tension when at rest; for experience has 
shown that if the running tension is maintained 
when the mill is shut down,-the strip becomes 
stretched and reduced in gauge. Acceleration 
of the mill from rest through the threading 
speed up to full mill speed and deceleration in 
the reverse process can also be effected by 
Metadyne control, which also takes care of 
incidental occurrences, such as breaking of the 
strip, and applies full field for dynamic braking 
in cases of emergency. For smaller winding 
reels one Metadyne—the buck-boost—is suffi- 
cient, the motor reel current being applied direct 
to that machine for control of tension, accelera- 
tion, threading, &c. 

The Metadyne system has been used with 
success on tandem strip mills and winding reels, 
and could equally well be applied to reversing 
mills with Metadyne controlled difference of 
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tension between the winding and the unwinding 
reel. Other types of winding, such as those in 
skin-pass and tempering mills, are similarly 
amenable to Metadyne control, as also are live- 
roller gear screwdowns and manipulators of all 
descriptions. As a precision controller the 
Metadyne has many applications in industry. 
Large masses can be moved rapidly and brought 
to rest with accurate position control, all inter- 
mediate stages of speed, braking, &c., being also 
regulated. A single Metadyne can be arranged 
to respond simultaneously and proportionately 
to several separate influences. 

Apart from its accuracy, quick response, and 
versatility, the device is frequently superior to 
other forms of control in the matter of bulk and 
of maintenance. It is sometimes a useful 
alternative to and sometimes a refinement of a 
Ward-Leonard equipment. The Metadyne is 
occasionally belt-driven, but more usually 
motor-driven, in the latter case being similar in 
appearance to a small motor generator. 

The principles on which the Metadyne is 
based are of interest and will now be outlined in 
general terms. As previously stated, it is 
derived from a D.C. generator and for the sake 
of clearness will be developed from the more 
familiar machine. The elements of a simple 
two-pole D.C. generator are set out con- 
ventionally in Fig. 1. To preserve simplicity 
the brushes are shown against their armature 
conductors and not dispersed to the commutator 
segments, The exciting current I, in the field 
coils produces the exciting flux 9, ; the rotation 
of the armature in this field generates a voltage 
V, across the brushes AC. If the brushes are 
connected to an electrical circuit a load current 
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I, will flow. In passing through the armature 
conductors, im the directions shown in the 
diagram, this current produces the well-known 
armature reaction flux 9, at right angles to the 
exciting flux 9, and of the same order of 
itude. 
If the load is replaced by a short circuit, as 
indicated in Fig. 2, a dangerously large current 
will be produced. Alternatively, if the exciting 
current is reduced sufficiently the short circuit 
current will resume its normal value I, and that 
current creates the cross flux 9,. Summarising 
events up to this stage, a minute current in the 
field coils has resulted in a full-size cross flux 9., 
through the action of the distinctive short 
circuit. This flux can now be utilised as the 
main excitation flux, in which case the armature 
will develop its full voltage V; between points 
B and D. If an extra set of brushes be applied 
at those points the load current I, can be drawn 
from that set. The load current I, may be of the 
order of 100 times the value of the signal 
current I,, and since power varies as the square 
of the current, the amplification of the signal 
power is of the order of 10,000 to 1. 
The introduction of the extra set of brushes 
involves some change in the pole arrangements 


MINUTE 
guar 
IGNAL 








“tHE ENGINEER™ 


and it is customary for the poles to be inter- 
rupted, for example, as indicated in Fig. 3. 
Such a procedure vitiates the habit of specifying 
the machine by the number of poles, and it is 
found convenient in the case of Metadynes to 
describe them in terms of cycles. The simplest 
case, that under consideration, with four-pole 
pieces, four brush arms, and a two-pole armature 
is known as a “ one-cycle ” Metadyne. 

One other factor requires notice at this point, 
and that is the armature reaction. That bane of 
the usual dynamo has already been usefully 
harnessed in the Metadyne to produce the 
excitation 93, but the flow of the load current I, 
produces in its turn a cross flux 93, as shown in 
Fig. 3. The reason for this will be clear from 
studying the directions of the current in the 
armature conductors ; these are the original set 
of indications for current I, producing cross 
flux 9, and an additional set similar but rotated 
clockwise through a right angle. 

Armature reaction is normally neutralised in 
the ordinary dynamo by brush shifting or the 
application of interpoles or other compensatory 
features. In the Metadyne a “‘ compensator ”’ 
is applied in the form of a field winding con- 
nected in series with the load. It is included in 
the diagram in Fig. 3. and completes the funda- 
mentals of the Metadyne. The Metadyne may 
be under, full, or over-compensated. The fully 
compensated machine has been popularised by 
the American General Electric Company and 
was introduced as the “‘ Amplidyne ”’ in 1938. 
The initiating winding on which the signal is 
imposed is known as the ‘control winding,” 
and its associated current and flux are similarly 
qualified. It is practicable to accommodate 
any number of separate control windings where 
the Metadyne is required to act on the resultant 
of signals from more than one source. This 
capability greatly widens its field of usefulness. 

The control winding, in addition to providing 
the initiating flux, is required to overcome the 


control winding current will produce momen- 
tarily a resultant flux far in excess of that 
required for immediate excitation, the effect 
being a sudden increase in the output voltage V, 
causing the load current to build up quickly to 
the value corresponding to the increased 
excitation. This forcing action, which is 
responsible for the rapid response of the output 
to ¢ es of excitation, is a very valuable 
characteristic of the Metadyne. 


———= 
As already stated, the initiating 4 

circuit are described as ‘‘ control.” "The shat! 
circuit current and its flux are at right angles 
to the “‘control’’ circuit and are accordj 
known as “‘ quadrature.” The vital features of 
the Metadyne are the short circuit, the extra 
pole pieces, and brush arms, the control wind; 
for initiating the excitation, and the com, 
pensator for annulling the armature reaction of 
the load current. 











By E. J. 


INTRODUCTORY 


CREASING public attention has been 
directed recently to the great need for voca- 
tional training and the continuance of education 
beyond the present-day recognised school- 
leaving age. The problem is by no means a 
new one. 

In a large engineering department of a railway 
company, with a pay-roll of more than 40,000 
employees, engaged in the execution of a great 
variety of work, provision has to be made for 
the recruitment of several hundreds of appren- 
tices every year, who are to be trained to become 
craftsmen in many skilled trades. In turn, all 
must be encouraged to take advantage of the 
facilities available at technical colleges to obtain 
such certificates of competence as will enable 
the company to recruit qualified men to fill the 
increasing requirements of engineering assist- 
ants, foremen, planning engineers, inspectors, 
draughtsmen, and technicians, who are neces- 
sary to plan and carry out both mechanical and 


Horwich Locomotive Works ; Training Scheme for Trade 
Apprentices Employed in the Joiners’ Shop 














Particulars of | Period 

Code| work done on on Remarks. 

ref. section. section. 
Years. 

Office} General utility | 9/12 | Taken direct from school 
and te be subsequently 
transferred to an ap- 
prenticeship 

Appren- 
tice 
joiner. 

Ji | Bench work | 1 8/12 | Taken direct from school 
and mainten- or from an office at 16 
ance of build- years or transferred 
ings from Section 81 at 16 

years 

J2 | Roof repairs | 1 8/12 | Transferred fromSection 
and shutter- Jl at 17 8/12 years 
ing for con- 
crete 

J3 | Making ladders; 1 8/12 | Transferred from Section 
frames, w' J2 at 19 4/12 years 
turning, and 
general join- 
ers’ work 

Total ...| 5 














For the successful working of the scheme it will be 
necessary to start one apprentice on Section J1 at inter- 
vals of 20 months. : 


FiG. 1—TYPICAL SHOP TRAINING CHART 


electrical engineering work in accordance with 
the most modern standards of efficiency. 

The progressive system of workshop training 
was first introduced in the Derby locomotive 
works in 1932, and has since been extended to 
the other main works of the company. This 
particular system deals primarily with two 
classes of apprentices, viz.:— 

(1) The trade apprentice, who enters the 
service direct from school and is appren- 
ticed to a particular trade for a normal period 
of five years, but in all cases terminating at 
twenty-one years of age; and 

(2) The engineering apprentice, who is a 
selected trade apprentice who has acquitted 
himself well on practical work in the shops 
and made satisfactory progress in technical 
studies, or one who is recruited direct from a 








uncompensated portion of the armature reaction. 
It will be evident, therefore, that an increase in 


* Staff Assistant to the Chief Mechanical and Elec. 


L.M.S.—The | Training of Apprentices 
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secondary or public school, having gained the 
School Certificate or Matriculation and js 
admitted up to attaining to the age of eighteen 
years. Engineering apprentices receive an 
all-round engineering training, and not only 
pass through the principal shops, but also 
receive instruction at part-time day tech. 
nical courses, with the result that on comple- 
tion of their apprenticeship at twenty-one 
years of age they are particularly suitable for 
such work as the production planning office 
or drawing-office, &c., offer. 


OssEctTs OF THE PROGRESSIVE System 

The system has as its principal objects :— 

(1) To determine the number of appren- 
tices which can be usefully employed in each 
trade. 

(2) Having determined (1) to determine 
the appropriate proportion of time which 




















FIG. 2—-SHOP SCHEDULE BOARD 
apprentices in each trade shall spend on each 
section of work. 

(3) To maintain the required production by 

- ensuring that the agreed number of appren- 
tices required on a particular section is con- 
tinuously: made available, thus ensuring a 
normal flow of work. 

(4) To control an even rate of engagement 
ef apprentices into each trade, and thus ensure 
@ systematic flow of apprentices from section 
to section within each shop, so giving every- 
one an equal chance of gaining experience. 

(5) To maintain a complete record of the 
training given covering each apprentice from 
engagement to the attainment to age twenty- 
one, and enabling the question of future 
employment to be considered in conjunction 
with the records of technical attainment 
ability, and conduct during apprenticeship, 
which have been systematically accumulated. 
Although adjustments are required from time 





trical Engineer, L.M. and S. Railway Company. 


to time in the number of apprentices required in 
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= 
section to accord with fluctuations in the 
yolume of work, the complement of apprentices 
st each works and the.quota of apprentices in 
each section are related toa regular flow of work. 
Trade apprentices are not allocated to sections 
merely for the sake of training, but each is 
ired to be a productive unit throughout his 
apprenticeship. It is proper that consideration 
should first be given to the work an apprentice 
orm, and having decided on this to see 
to it that boys are always available for such 
work, arranging the sequence of training in 
accordance with what is considered to be the 
ical training value of the work. It will be 
clear that, if any section of work is beyond the 
ity of trade apprentices, there is not much 
point in their being placed on it if they are to 
be merely regarded as “‘ lookers-on.’’ Thereby 
little of practical value would be gained by the 
individuals, and, so far as the employer is con- 
cerned, it would be uneconomic, because it 
would involve the employment of a number of 
unproductive apprentices. 
The progressive system ensures that where 
i rk prices are set for a job to be done 
by an apprentice at a certain age and rate, then 
an apprentice of that age and rate is available 
on the particular section as the work arises, and 
avoids the placing of an adult on a boy’s job. 


FUNDAMENTAL PRINCIPLES 


The system provides that each apprentice on 
entry into a shop shall have an equal chance of 
gaining experience. In order to do this it is 
necessary to allot a definite time for which the 











directly proportional to the number employed 
on the section compared with the total number 
of apprentices in the shop. 

For example, consider a small shop having 
three sections of work, where the total number 
of apprentices employed is twelve, and assume 
that the experience to be gained is considered 
sufficient for a complete apprenticeship of five 
years. We therefore get the following position : 


























Typical Shop 
Normal 
Section} No. of 
of appren- Period on section. 
work, tices 
‘ required. 
4 
A 4 T2* 60 months= 20 months 
=1 8/12 years 
6 
B 6 i2* 60 months= 30 months 
=2 6/12 years 
Cc 2 72 * 60 months= 10 months 
= 10/12 years 
12 
Total 12 T2* 60 months= 60 ths 
=5 years 
i 60 
“ao wpe Ta months=one apprentice every 
five months, and this will en- 
sure that the number required 
on each section is consistently 
maintained 











IMPORTANT NOTE — 

‘ PROMOTION (S NOT 
AUTOMATIC, IT (IS STRICTLY DEPENDENT 
UPON THE ABILITY OF THE INDIVIDUAL. 
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FIG. 3—-NORMAL LINE OF PROMOTION e 


apprentice shall work on a particular section of 
the shop, and, as will be shown, the length of 
time allowed must depend on :— 
(1) The number of apprentices on each 
section of the work, 
(2) The relationship of this number to the 
total] number of apprentices in the shop. 





(3) The total time to be spent in the shop. 
The period of training on each section is thus 


Sections A, B, and C require to be arranged 
in ascending order of importance so far as their 
training value is coneerned. A framed copy 
of the training scheme applicable to a particular 
shop (Fig. 1) is hung in the foreman’s office 
adjacent to the schedule board, and another in 
the shop to enable the apprentices to see the 


because the apprentices systematically move 
from section to section. Although the scheme 
as a whole is largely self-organising, it requires 
to be reviewed from time to time as the amount 
of work on one or other sections may alter, with 
@ consequent need for increasing or decreasing 
the number of apprentices required, and an 
effect upon the period of training which can be 
allotted to particular sections. Only in the case 
of engineering apprentices, who are limited in 


.| number, is it possible to give specialised courses. 


Here, again, however, the engineering appren- 
tice is required to be a productive unit whilst 
he is attached to each section. 


ConTROL AND REcoRDS 


Experience has shown that efficient superin- 
tendence of the training of trade and engineering 
apprentices in the shops is best carried out. by 
one of the technical assistants to the works 
superintendent. This includes selection and 
interviews, the determination of quotas, trans- 
fers from shop to shop, and encouragement to 
attend regularly appropriate technical courses of 
instruction. 

Engagement routine, including character 
references, medical examinations, and the issue 
of general rules, is dealt with by the staff section 
of the works superintendent’s office. Transfers 
are notified by the technical assistant to the staff 
office, the latter handling all correspondence. 


WorRKING OF THE SysTEM 


‘Master Schedule Board.—A master schedule 
board is situated in the office of the assistant to 
the works superintendent in charge of appren- 
tice: training. The purpose of the board is to 
ensure the proper regulation of the required 
number of apprentices, the engagement of 
apprentices at the planned rate in each shop, 
and the transfer of apprentices from shop to 
shop wherever transfers are prescribed in the 
scheduled training. It is also useful for the 
proper disposal of apprentices on attaining to 
adult age. The master schedule board is 
largely impersonal, 7.e., the cards do not bear 
names of individual trade apprentices, and only 
one such board is required for each works. 

Transfer Card for Master Schedule Board.—A 
small transfer card is hung in the appropriate 
space on the master schedule board to denote 
the date a “‘ master ’” move is due to take place. 
It may be desired for an apprentice to be trans- 
ferred from a certain shop to another shop every 
twelve months. The card will give these par- 
ticulars without reference to any particular 
individual. Assuming that it is now September 
and that the card coincides with that month, 
the card will be moved forward on the board—as 
soon as the transfer has been effected—to 
September of the following year, and the date 
on the card revised. The twelve-monthly 
transfer can then be forgotten until the follow- 
ing September arrives, when a transfer is again ~ 
carried out and the card moved forward twelve 
months. Thus, without any difficulty, a girl 
clerk controlling the master moves has a con- 
stant reminder of what transfers are required 
as each month comes along. A hinged glass 
front to. the master board minimises the possi- 
bility of any cards being displaced. ; 
Shop Schedule Board.—A shop schedule board, 
as illustrated in Fig. 2, is required in each shop 
in which apprentices are employed. The 
purpose is to ensure the maintenance of the 
quota of apprentices on each section of the work 
in the shop and the movement of apprentices 
from section to section on the correct date. 
The board is located in the office of the shop 
foreman and is therefore constantly under his 
notice. 

Progress Card for Shop Schedule Board.—A 
card, 2in. square, is used in respect of every 
individual apprentice employed in the shop, 
the dates he is transferred to the various 
sections, and a record of his “ Ability” and 
** Attention to Duties ” on each section is pro- 
gressively entered on the card. In this way the 
whole of the training received is systematically 
recorded, code letters being given to each 
section to reduce the clerical work to a minimum. 
To ensure reasonable uniformity, each foreman’s 





actual course which has been planned for them. 
The system is described as “ progressive ” 


report is normally limited to the alternative 
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reports indicated below, these giving nine 


variations :— 


Ability. Attention to duties. 
VG... ... Very Good. VA Very Attentive 
Af%.. Average G Good 
F - Fair M Moderate 


Where it is felt that the ability and attention 
to duties of any apprentice is unsatisfactory 
and cannot be reported in accordance with the 
standard code, the remarks which it is felt 
necessary to give serve to draw atténtion to 
unsatisfactory progress of the apprentice. 

Record of Training.—A weekly return, made 
on a special form, is submitted by the shop 
foreman to the works superintendent showing 
all transfers to another section or shop. From 
this weekly return, a girl clerk records the 
progress of the apprentice on the apprentice 
progress card. Information respecting the 
educational training of the apprentice is also 
recorded and entered on the reverse side of the 

card. 

Record of Transfers and Educational Qualifica- 
tions of Engineering and Trade Apprentices.—On 
completion of the apprenticeship a statement 
is prepared, on a special form, in the office of 
the works superintendent from the progress 
card and submitted to the chief mechanical and 
electrical engineer. This enables consideration 
to be given to the question of the continued 
employment of the apprentice as a craftsman 
or of the transfer to a junior technical position 
after attaining to the age of twenty-one years. 

Fig. 3 shows the normal line of promotion, 
and, in conjunction with the system described, 
it will be appreciated that every consideration 
is given to the fullest possible training for each 
individual. 

[A number of forms accompany this mono- 
graph, but on account of the great detail they 
contain it is impossible to reprint them within 
the limits of space available on a legible scale. 
We are confident that Mr. G. H. Loftus Allen, 
L.M.S. advertising and publicity department, 
Euston, N.W.1, will be happy to supply copies 
to interested parties—Eb., THE E.] 








The Influence of Melting Con- 
ditions on the Physical’ Pro- 
perties of Steel Castings* 


By H. T. PROTHEROE, B.Sc., The University of 
Sheffield 


THe object of this investigation was to deter- 
mine, as far as possible, the factor or factors 
which, during the various steps in the produc- 
tion of a steel casting, had the most decided 
influence on the mechanical properties of the 
final product. 

Forty-eight test heats were ‘made under 
, Various conditions of manufacture, each heat 
providing three clover-leaf test bars from which 
the subsequent mechanical test pieces, micro 
and macro-specimens, &c., were obtained. For 
each heat all the available data, such as the 
method of manufacture, melting and casting 
temperatures, final deoxidation additions, &c., 
were recorded. 

The steels were tested in the as-cast, the 
annealed, and the normalised and tempered 
conditions, each test being done in duplicate. 
Every steel was examined microscopically, and 
photographed in all three conditions, as follows : 

(1) Polished ; unetched. x 50. 

(2) As-cast ; etched. x50; x 500. 

(3) Annealed ; etched. x50; x 500. 

(4) Normalised and tempered; etched. 

x50; x 500. 

In addition, a macro-etching of the cross 
section of one clover-leaf test piece from each 
heat was examined and photographed. In all, 
432 test pieces were prepared and tested, 192 
micro-specimens were cut and polished, and 366 
photographs were taken, and 48 macro-etchings 
were prepared and photographed. 


MecuHanicaAL TESTS 


Whatever the factor or factors having the 
most decided influence on the mechanical 





properties, certainly no indication can be gained 
by even a very close examination of the data 
concerning the melting ponditions, » &e. 
Unsoundness, as indicated by either blow-holes 
or porosity, in many instances might quite 
reasonably account for the inferiority in the 
mechanical results, and it must obviously have a 
pronounced effect on the mechanical properties, 
but is it the sole contributing factor to varia- 
tions in the results ? For instance, why, in the 
following table, should B11, an apparently 
sound ‘steel, be inferior to B 9, which shows 
evidence of unsoundness in the as-cast and the 
normalised and tempered conditions ? 








Taste I 
Reduction 
of area, | Elongation) Izod value, 
per cent. | percent. ft.-Ib. 
As-cast— 
BO... 25-0 16-5 13, 17, 
26-0 20-0 20 
Bll 12-0 10-0 : AE 
11-0 10-0 6 
Annealed— 
BD esas 52-0 32-0 26, 30, 
53-0 30-0 29 
Bll 24-0 25-0 21, 20, 
25-0 22-0 20 
Normalised and tem- 
pered— 
Re -Ahis-0 54-0 32-0 42, 52, 
60-0 33-0 43 
Bll 25-0 21-0 18, 20, 
27-0 22-0 22 














B 9 and B 11 are from the same source, but 
made by a different process and deoxidised 
finally by a different method, but these factors 
in themselves do not account for the variations 
in results. 
Considering the steels as a whole, without 
for the moment taking into consideration any 
variation whatever, the first and perhaps only 
noticeable fact is that the maximum stress 
seems to be the most constant measure of 
quality—in other words, the property which 
seems to be least affected by variations in the 
deoxidation method or process, or by the influ- 
ence of any factors, whatever they might be, 
is the maximum stress. 

A graphical representation of the results only 
confirms existing knowledge, viz., that an 
increase in maximum stress is expected with 
an increase in carbon content. With so many 
factors having even only a slight effect, the 
nature of which cannot be definitely stated, 
this indicates a definite trend rather than any 
absolute relationship. When the steels are 
arranged according to their carbon contents the 
average maximum stress figures in Table II 


Tass I1.—ZJncrease in Maximum Stress with Increase in 











Carbon Content 
Maximum stress (average) 
No. tons per square inch. 
Group.}| Carbon, of 
per cent. | steels. Normalised 
As- | Annealed. and 
cast. tempered. 
A Below 0-2 5 29-2 29-5 31-0 
B_ | 0-20-0-23/ 16 | 31-3 30-9 31-8 
C |0-24-0-26} 21 | 35-8 33+4 33-7 
D_ | Over 0-26 6 | 35-6 34-0 35-3 




















are obtained. These shbw @ gradual increase 
in maximum stress with increasing carbon 
content. Other elements like sulphur and 
phosphorus are not expected to affect the 
maximum stress so much as the reduction of 
area and elongation. What little effect is 
imparted by nickel and chromium may be 
annulled by the greater influence of other factors, 
and it is probably for this reason that any 
attempt to determine the effeet of nickel, 
chromium, or manganese proved unsatisfactory. 
The maximum stress, because of its only 
slight variation in value from one steel to 
another, which variations can be attributed 
quite legitimately to variations in composition 
only, will not give much indication of the quality 
of the different steels. A better criterion of 
quality will probably be the impact value, the 
reduction of area or the elongation. 

When the steels are tabulated according to 
their quality; of ten steels classified as 





whether as-cast, annealed, or normalised and 
tempered. It appears therefore that the 
factor influencing the as-cast quality porsist, 
after heat treatment... In an attempt to deter. 
mine this factor, all the steels were grouped 
according to their quality and all relevant 
data, like condition of the test piece, sulphur 
and phosphorus contents, casting temporature 
deoxidation method, &c., were included. This 
revealed that all the steels with a combined 
sulphur ee content of over 0-09 per 
cent. are inferior in all conditions, and thogg 
with a lower combined sulphur and phosphorus 
content that are inferior show signs of unsound. 
ness, either as blow-holes or as porosity. 

Classification of the steels according to their 
reduction of area or elongation gives similar 
results as when using the Izod value, except 
that a larger number of steels are classed ag 
inferior in each case. It was noted, however, 
that unsoundness has a much greater influence 
on the elongation and reduction of area. 


Errsot or Various TEMPERATURES 


The temperatures recorded by the suppliers 
of the steels were the tapping ,tempcrature, 
temperature of the steel in the ladle, casting 
temperature, and in some cases maximum tem. 
perature during melting. Practically 
all the casting temperatures were taken with 
an optical pyrometer, and cannot be considered 
very reliable. The variations in optical. 
pyrometer temperatures are considerable under 
the best of circumstances, and the unreliability 
is further aggravated by the fact that the steels 
came from seven different sources. 

All attempts to correlate the mechanical pro. 
perties with tapping temperatures, ladle tem. 
peratures, or casting temperatures met with no 
success. It is probably true to say that the 
influence of other factors is far more pronounced 
and annuls any influence that these tempera. 
tures may have. 

One series was specially prepared to investi- 
gate any effect that melting or casting tempera- 
ture might have when the influence of other 
factors, like the bath and final deoxidation, 
process of manufacture, composition, &c., is 
eliminated as far as possible. The steel was 
made in an acid high-frequency furnace, and 
the maximum tem; ture recorded was a little 
over 1690 deg. Cent. The test bars were cast 
from thesame ladle of metal at suitable intervals, 
giving a range of casting temperature from 
1600 deg. to 1620 deg. Cent., and the tempera- 
tures were taken with an immersion pyrometer. 
The yield point and maximum stress do not 
appear to be affected by the casting temperature 
in the as-cast, the annealed, or the normalised 
and tempered condition. The ductility, as 
measured by the reduction of area and elonga- 
tion, is at a maximum in all conditions with a 
casting temperature of 1580 deg. Cent. In the 
annealed and normalised and tempered con- 
ditions, however, the differences in the reduc- 
tion of area and elongation between test bars 
cast gt 1580 deg. and 1620 deg. Cent. are too 
small to be decisive. The data seem to suggest 
that there is an increase in ductility with casting 
temperature up to 1580 deg. Cent. and a falling- 
off when this ure is It is 
realised that test bars cast. at intermediate 
temperatures might upset this observation, but, 
although there are only four specimens, a wider 
casting temperature range than that from 
1500 deg. to 1620 deg. Cent. is almost imprac- 
ticable. 

With regard to the impact values, except in 
the as-cast condition, the higher casting tem- 
perature gives the best results. The increase 
in impact value is gradual with increasing cast- 
ing temperature, and is only from 5 to 6 foot- 
pounds for a rise of 120 deg. Cent. The same 
remark also applies to the reduction of area and 
elongation, so that it can be safely stated that 
for all practical purposes, especially when the 
effect of other variants is not controlled, the 
casting temperature is not important when con- 
sidering only mechanical properties. 

The author summarises his conclusions as 
follows :— 

This paper gives a detailed report on the 
mechanical test results obtained from a number 
of cast steels from various sources. A critical 








* Tron and Steel Institute, August, 1944. Abstract. 


inferior, seven are inferior in all conditions, 4.€., 


examination of the data recorded during manu- 
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has been made and used in conjunction 
with mechanical test results in an attempt to 
the factor or factors having the most pro- 
nounced influence on the quality of cast steel. 
It appears that the combined phosphorus 
and sulphur percentage affecte the ae onesi 
pro ies to & much greater extent than do 
other factors, such as casting temperature, &c., 
and the property most affected is the impact 


Se ciiment, as indicated by blow-holes or 

rosity, also has a pronounced effect, particu- 
Ps on the ductility properties as measured by 
the reduction of area and elongation. Its 
effect on the tensile properties depends to a 
large extent on the actual location of the defect 
in the test piece. 

There is an indication that the casting tem- 





perature, under controlled conditions, may have 
a slight effect on the mechanical properties. Its 
influence is so weak, however, that, unless the 
effect of other factors is completely eliminated, 
it is not noticed. 

The micro-structures of the cast steels do not 
differ appreciably, and give no indication of the 
mechanical properties to be expected. The 
differences in macro-structures, however, are 
quite distinctive, and an explanation for the 
variations is put forward. The macro-structure 
itself does not indicate what mechanical pro- 
perties are to be expected from the steel. 

The influence of other factors, such as the 
nature and distribution of inclusions, grain size, 
and the method of manufacture, &c., has also 
been considered, but cannot be definitely 
correlated with thé mechanical properties. 








Belgian Canals 





i May, 1935, we printed three articles 
Esethine the Albert Canal. That canal and 
others in Belgium are at the moment in the war 
picture, and as some of the published maps of 
the canals are not quite as clear as one could 
wish, we reprint our own map of the canals of 
Holland and Belgium and some particulars of 
the Albert Canal. It is, perhaps, desirable to 
say at once that Escaut is the French rendering 
of Schelde, and that the canal marked Meuse- 
Schelde, running from Antwerp to the Willems- 
yaart, which continues to the Meuse, is that now 
generally called the Escaut Canal. The whole 
course of the Rhine, the Waal down to Rotter- 
dam, the Meuse above Monsin, the Ghent- 
Terneuzen Ship Canal, and the waterways 
traversing the land north of the Schelde 
estuary are suitable for 2000-ton barges. 

Tho construction of the Albert Canal, which 
also connects Antwerp with the Meuse, was 
begun in 1930. The River Meuse, which for 
long has been utilised for commercial naviga- 
tion, serves an ,important industrial area, 
including the coal mines and iron and steel 
works of Liége and Charleroi. The Belgian 
Meuse is in a condition favourable for naviga- 
tion as far as Liége. Below Liége, however, 
the inclination of the river becomes greater, 
its flow more rapid, and its sinuosities are more 
pronounced. It is only when Maasbracht, in 
Holland, is reached that the river begins to run 
through a flat and almost level plain. 

As far back as 1823, when Holland and 
Belgium were united under the sovereignty of 
King William I, the construction of a lateral 
canal between Maastricht and Bois-le-Duc, 
ealled the Zuid-Willemsvaart, was begun. This 
canal, leaving the Meuse near Maastricht, 
rejoins the river near Creve-Coeur, in the Dutch 
province of North Brabant. It constitutes the 
chord of the large arc which the Meuse makes 
between Maastricht and Creve-Cour—see map. 
The canal was opened in 1826 and now accom- 
modates barges carrying 450 tons or more. 
Later, the Liége-Maastricht Canal, of similar 
capacity to the Zuid-Willemsvaart, was made 
between 1845 and 1850. The junction canal 
from the Meuse to the Scheldt, opened in 1859, 
completed the system of navigable waterways 
for 450-ton barges, which was i to con- 
nect the Meuse navigation with Rotterdam and 
Antwerp. Traffic on this system of waterways 
is, as we have already indicated, limited to 
craft carrying 450 tons, whereas the Meuse 
above Liége can accommodate barges of 1350 
tons and the normal capacity of the larger 
Rhine barges is 2000 tons. The Zuid-Willems- 
vaart, moreover, follows a somewhat erratic 
course, for it is, in fact, merely the enlargement 
of the irrigation cut made by order of Napoleon I 
in 1809 to carry the waters of the Meuse to the 
Grand Canal du Nord, which was to link the 
Scheldt with the Rhine. The total distance by 
the old canal route between Liége and Antwerp 
is 155 kiloms., the navigation comprising 
twenty-three locks. 

The most serious obstacle to navigation 


passage through the traffic bottle-neck at 
Maastricht in Dutch territory, where, in a 
stretch of 8} kiloms., the canal makes a series 
of sharp turns in the neighbourhood of the old 
town fortifications, and numerous swing bridges 
and tunnels, three locks, and four Customs 
houses must be It is said that it often 
takes from three to eight days for a barge to 


which had been under consideration was 
abandoned by Holland, and the Dutch Govern- 
ment in 1921 decided to construct the Juliana 
Canal entirely in Dutch territory. This canal 
—see map—was built to take craft of 2000 
tons capacity and forms a navigation lateral to 
the Meuse between Maastricht and Maasbracht. 
Below Maasbracht the Meuse was canalised as 
far as Grave and was connected by means of the 
Maaswaal Canal with the Waal at Nymegen, 
thus providing communication by 2000-ton 
barges between Maastricht and Rotterdam. 
The Belgian Government thereupon decided to 
study in detail a project for building a direct 
canal between Liége and Antwerp which would 
take barges of at least as great capacity as 
those accommodated on the Dutch canal 
between Meuse and Rotterdam. The condition 
laid down provided that the canal should be 
entirely in Belgian territory and its water 
supply was to be entirely from Belgian sources. 
It was to be capable of accommodating craft of 
2000 tons carrying capacity, so that all Rhine 
barges entering the ian Meuse by way ‘of 
the Juliana Canal should be able to navigate to 
Antwerp vid the ian canal. It was to have 
no dividing reach and was to be located as near 
as possible to the Campine collieries ; further- 
more, the number of locks was to be reduced to 
@ minimum. 
Just before our articles were published in 
1935, the navigation of the Meuse above Liége 
had been improved and the number of locks 
between Huy and Liége reduced from seven to 
three. In the course of this improvement it was 





traverse this section of the navigation. In 


possible to raise the level of the Meuse at its 
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spite of these difficulties, the traffic on the 
existing canal between Liége and Antwerp 
reached a total of about 6 million tons annually 
on certain sections. The route of this canal lies 
too far away from most of the collieries in the 
important Campine district to be of any service 
to them, and the development of the coalfield 
was one of the factors which induced the 
Belgian Government to proceed with ‘the 
making of the new waterway. Another factor 
of great i ce was the supply of water ; 
the intake of river water to the canals whi 
linked the Meuse with Antwerp is at Maastricht, 
in Dutch territory, and the sharing of the water 
is strictly regulated by a Treaty of 1863. The 
new weterway, however, was constructed 
entirely within Belgian territory, and is conse- 
quently free from all restrictions as to the 
intake of water as well as from the delays due 
to Customs control. 

The problem of improving the navigation of 
the Méuse below Liége was considered by a 
mixed Dutch-Belgian Commission before the 





between Liége and Antwerp was, however, the 


1914-18 war; but after the war the project 


hich | one of them being 


FiG. 1—CANAL SYSTEMS OF BELGIUM AND HOLLAND 


exit from the city of Liége to +60m., which 
level was adopted. for the first section of the 
new canal. The new Monsin weir, just below 
Liége, created a level reach at +60m. of 
17 kiloms., extending upstream through the 
city and the industrial district of Seraing. The 
Albert Canal took its origin on the left bank of 
the Meuse just above the Monsin weir. From 
this point as far as Haccourt, near Vise, the 
new canal superposes the old Liége-Maastricht 
Canal, the embankments of which were raised, 
set back in order to obtain 
the required depth and width. The existing 
swing bridges were replaced by fixed bridges. 
As soon as the water level in this section of the 
canal was raised, in May, 1934, to level 4-58 m., 
craft of 600 tons were able to navigate as far 
as Haccourt. The final raising to +60m. was 
planned to be. completed about 1937. A view 
of the enlarged canal near Haccourt, showing 
the water a little lower than +58 m., is repro- 
duced in Fig. 2. At Haccourt a short length 
of junction canal and a lock were constructed 
to form a connection between the new canal at 








232 


THE ENGINEER 


Supr. 22, 1944 








THE 


ALBERT CANAL, BELGIUM 








FIG. 2—CANAL NEAR HACCOURT 
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FIG. 3—-CANAL BETWEEN EMBANKMENTS—LIXHE—LANAYE 


level +60m. and the Meuse at Vise, where 
the normal water level of the river is +52-75 m. 
At the Albert Canal end of the lock a large 
turning basin was provided to facilitate the 
manceuvring of vessels. 

Most of the schemes for the construction of a 
direct Liége-Antwerp canal, which formed the 
subject of study before the adoption of the 
finally selected project, left the valley of the 
Meuse at Haccourt and followed an almost 
straight line towards Eygenbilsen, over the 
high Hesbaye plateau, a dividing reach accessible 
from the Meuse by locks intervening between 
the Meuse and the low-lying country of the 
Scheldt valley. The question arose whether it 
would be practicable to adhere to this more or 
less direct route and at the same time avoid a 

‘dividing reach by maintaining the water level 
of the canal at +60 m. throughout the plateau. 

Prolonged geological and engineering study 
showed the practicability of two alternative 
routes, one of which passed through Sichen- 
Sussen, with a dividing reach, and the other, 
less direct, followed the valley of the Meuse as 
far as Petit-Lenaye, and beyond that ran close 
to the Dutch frontier as far as Briegden. This 
second alternative could have been carried out 
in such a manner as to avoid a dividing reach, 
but its cost was estimated to be 300 million 


francs more than the first alternative, ewing to 
the heavy works involved in crossing the low- 
lying land of the alluvial plain and in making 
deep cuttings through the high plateau. The 
second route possessed the additional advantage 
of being more suitable for linking up with 
junctions serving the eastern pact of the 
Campine coalfield and, moreover, it was con- 
sidered by the Belgian War Office that the 
canal cuttings along the Dutch frontier would 
form a better line of defence than a canal with 
a dividing reach in the region of Sichen-Sussen. 
It was this second alternative that was finally 
adopted by the Belgian Government, and the 
Albert Canal,.as built, has no dividing reach 
and only six locks between the Meuse at Liége 
and the docks at Antwerp. 








The Retirement of Dr. Harold 


Moore 


Ir is announced that Dr.. Harold Moore, 
C.B.E., who was appointed Director of the 
British Non-Ferrous Metals Research Associa- 
tion in 1932, will retire on October 31st next, 





when, at the age of sixty-six, he will have com- 


aD 


pleted twelve years’ service to the Association 
and fifty years in the study and practice of 
metallurgy. As a pupil of the late Dr. J, p 
Stead, F.R.S., he was brought closely into touch 
with the iron and steel industry of his native 
town, Middlesbrough, and for many years his 
interests were-more ferrous than non-ferrous, 
After graduating in the University of London 
he obtained industrial experience in a smal] 
Northamptonshire blast-furnace plant and 
then in the Parkhead Steelworks of William 
Beardmore and Co., Ltd., where, as research 
metallurgist, his work was largely concerned 
with armour plate manufacture. In 1904 he 
went to the Research Department, Woolwich, 
as chief metallurgist, and after the expansion of 
his scientific staff from four to forty during 
the 1914-18 war he was designated Directoy 
of Metallurgical Research. As metallurgica} 
adviser to the War Office and to the Ordnance 
Department of the Admiralty, Dr. Moore had 
much experience of Service problems, both 
ferrous and.non-ferrous, and for his work on 
these he received the C.B.E. in 1932. Ho 
joined, and is still a member of, three of the 
Joint Technical Committees of the Iron and 
Steel Institute and the British Iron and Stee} 
Federation, and was for a time Chairman of 
the Steel Castings Research Committee. He 
became a Member of Council of the Institute of 
Metals and was Chairman of its Publication 
Committee for six years. Successful research 
on several industrial problems carried out for 
the British Non-Ferrous Metals Research Asso. 
ciation at Woolwich led to his being invited to 
serve as a member of the Association’s Council, 
and later, on Dr. R. 8. Hutton’s election to the 
Goldsmith Chair of Metallurgy at Cambridge, 
to Dr. Moore’s succeeding him as Director in 
1932. From 1934 to 1936 he was President of 
the Institute of Metals, which showed its 
appreciation of his work by awarding him its 
Fellowship. In 1943 be received the Institute’s 
Platinum Medal. He has represented the 
Institute and also the British Non-Ferrous 
Metals Research Association on the executive 
of the Parliamentary and Scientific Committee, 
Dr. Moore has for some years been Chairman of 
the Non-Ferrous Industry Committee of the 





.| British Standards Institution and has served 


on large numbers of its technical committees. 
He is, for the second time, a Member of the 
Council of the Royal Institute of Chemistry. 
Among many other councils or committees on 
which he has served are the Aeronautical 
Research Committee and two of its. sub-com- 
mittees, the Council of the Faraday Society, 
and various boards, &c., of the Department of 
Scientific and Industrial Research. 








British Standards Institution 


DEOXIDISED AND ARSENICAL COPPERS 


Nos. 1172-4. When the B.S. Specifications for 
Raw Copper (B.S. 1035-40) were published in 
1942, it was not possible to include specifications 
for deoxidised copper and arsenical coppers, as 
research work was in hand to determine what the 
permissible limits for certain of the impurities, 
particularly selenium and tellurium, should be. 
As a result of evidence which has subsequently 
become available from this research work, the 
specifications have been completed, and have been 
issued as B.S. 1172-4. The form of the specifica- 
tions follows that in the specifications 1035-40, &c. 
The detailed chemical composition and other tech- 
nical requirements are given separately for each 
specification, and there is a general section applic- 
able to all three specifications covering such points 
as freedom from defects, ing, sizes, selection 
of test pieces, &c. Price 2s. 


FRICTION SURFACE RUBBER TRANSMIS- 
SION BELTING 
No, 351—1944. A revision of B.S. 351—1929 for 
Friction Surface Rubber Transmission Belting 
has recently been issued to meet the emergency 
caused by the rubber shortage. The revised speci- 
fication which was for the B.8,I. by the 
Federation of British Rubber and Allied Manufac- 
turers’ Associations is based on Rubber Control 








Order No. 16. Price 2s. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


A Valuable Post-War Market 


It has long been recognised that the South 
American countries offer some of the most valuable 
markets in the world to British manufacturers. 
During the war all Latin American countries have 
suffered from the difficulty of obtaining imports 
from the belligerent countries, and one result of this 
has been that large reserves of gold and foreign 
currencies have been accumulated. The Bank of 
London and South America, Ltd., has published a 
booklet, in which it discysses the potentialities of 
the post-war market in Latin America. Great 
pains have been taken by the bank to obtain reliable 
information and the principal branches of the bank 
in South and Central America have been enlisted 
to discover the various classes of British goods 
likely to be required in those markets after the war. 
It is pointed out that the accumulated reserves of 
gold in foreign currencies ‘* represent to an important 
extent pent-up purchasing power which has been 
unable to find an outlet because of wartime import 
difficulties.’’ Conditions of post-war trade prospects 
in twelve Latin American countries are brought 
under review in the booklet. But, broadly speaking, 
it may be said that South America offers a vast field 
for the British manufacturers and particularly 
engineers. Of tinplate it is said that no tinplate is 
obtainable in Argentina at present for tinning goods 
not destined for the United Nations, and some of 
the substitutes now in use may continue to be used 
after the war to the detriment of tinplate. Before 
the war the Argentine was an important export 
market for British tinplate. At present the United 
States is supplying all the tinplate required by the 
packing houses of Argentina under the terms of a 
wartime agreement between Great Britain and the 
United States. It is emphasised in the booklet that 
there is every evidence of willingness in Latin 
America to resume trade with the United Kingdom 
when and where possible, and there is a suggestion 
that “other major considerations permitting, 
British industry should be given priority for manu- 
facturing the large range of capital and consumer 
goods urgently required in the important Latin 
American markets as soon as the course of the war 
permits.” 


The Pig Iron Market 

Dull trading conditions continue to rule 
in the pig iron market. Not only is trading quiet, 
but consumers appear content to secure small 
parcels for near delivery. Not so long ago users 
were anxious to cover their forward requirements, 
but this phase of business activity seems to have 
passed. Another feature of the position is that the 
producers are working off their orders more quickly 
than new business is coming forward. Most of the 
foundries are operating below capacity and the 
demand for No..3 foundry qualities of pig iron has 
declined to a larger extent than other qualities. 
There is still a fair demand for hematite pig iron, 
and as this is in short supply the market has an 
appearance of greater activity than is actually the 
case. The Control is still restricting the licences 
for the purchase of hematite, and is only distributing 
this pig iron for purposes for which its use is essen- 
tial. In consequence, there is a fair demand for 
low and medium-phosphorus pig iron and refined 
pig iron, and consumers find it possible to obtain 
supplies of this description at fairly short notice. 
Consumers, many of whom have been employed 
upon Government work for a long time, are feeling 
the slackness in the demand. The general engineer- 
ing foundries, which have been busy until recently, 
are in many cases employed at well below capacity, 
and their requirements of pig iron have accordingly 
fallen off. Some speciality foundries are well 
employed, but the slackness in demand seems to be 
spreading to this branch of the consuming industries. 
These foundries have been fairly large users of low 
and medium-phosphorus pig iron, and as their needs 
decline the demand for these qualities naturally 
shrinks. The volume of business in high-phosphorus 
pig iron also has not improved. Considerable stocks 
appear to be held at the foundries, but producers 
apparently are doubtful of there being any import- 
ant expansion in the demand until permission is 
given for the production of building requirements 
and domestic appliances. This, it may be assumed, 
will not be until after the war. Recently the demand 
for basic pig iron, which has been well maintained, 
has shown signs of declining. Supplies are ample, 
but the steelworks’ requirements appear to have 
lessened. 


Scotland and the North 


Conditions in the Scottish iron and steel 
industry are not altogether satisfactory. The 
decline in the demand has now lasted for several 


Export quotations are f.o.b. steamer 


months, and recently, in spite of some improve- 
ment in a few isolated branches of the industry, 
has become more pronounced. Moreover, quiet 
trading conditions have affected the heavy branches 
of the industry more than the lighter. The plate 
mills recently have been working from hand to 
mouth, and have practically wiped out the accumu- 
lation of orders held by the producing works in this 
section of the industry. Perhaps the plate position 
shows a more rapid decline than most branches. 
It has done much, however, to give rise to uncer- 
tainty as to the conditions which will rule after the 
war. The more popular view is that the demand for 
iron and steel from all countries will reach a level 
nearly as high as when the war demand was at its 
height. The Scottish plate makers have been 
encouraged by the receipt of some orders for steel 
plates for the United States, but it is realised that 
if the demand continues to shrink at its present 
rate, export orders of this description will not 
greatly assist the position. Heavy joists and 
sections are another branch which has suffered from 
poor trade for some time, and it is not expected 
that it will improve until orders for these descrip- 
tions are rel d for p time reconstruction. An 
active business in sheets and small and medium 
sections and small steel bars continues, and makers 
have a considerable tonnage of orders on their 
books. Consumers of iron and steel in Lancashire 
are not so busy as they were only a short time ago. 
The engineering works in this area are moderately 
well employed, but there is a tendency for buyers 
to restrict their orders, which has been absent from 
the market for along time. The locomotive builders 
are busy and are taking a moderate tonnage of 
boiler and frame plates. A strong demand exists 
for wire, and there is an active demand for small 
black bars for bright drawing pu . Business 
in alloy steel, however, has declined. The demand 
for semi-finished steel is maintained at a high level. 
The steelworks on the North-West Coast are busy. 
The lull in the demand has affected them to some 
extent, but they have considerable bookings, and 
it is anticipated that they will be busy for several 
months. 


The North-East Coast and Yorkshire 


Trade in most branches of the iron and 
steel industry is poor. Consumers are not exercising 
heavy pressure for delivery, and do not find it 
necessary to place orders for far-forward delivery. 
The bulk of the new business coming forward also is 
largely confined to small parcels. A number of the 
iron. and steel works are now operating at below 
capacity for the first time for some years. Business 
in plates in particular has rapidly declined from the 
peak levels of a few months ago. The shipyards 
continue to take fair quantities, although their 
demands have not the same urgency. Locomotive 
builders are active, and a substantial business has 
been done in boiler and frame plates. There is a 
strong business passing in steel bars of practically 
all sizes, although the demand is principally for the 
small bars under 3in. diameter. The demand for 
large-diameter bars from the engineering industry, 
which was a feature of the market not long ago, 
has declined considerably. There is, however, a 
strong call for sheets. The makers have a large 
tonnage of orders on their books, and are quoting 
extended delivery terms, and they anticipate, 
judging from the favourable turn the war has taken, 
that they will be well occupied until it is over, and 
they expect a large post-war consumption of sheets 
for steel houses. Dull conditions rule in the market 
for heavy structural steel, and although this branch 
of the industry is inclined to expect a period of 
activity when reconstruction is seriously under- 
taken, for a long time the demand for heavy sizes 
and joists and sections has been restricted. Orders 
for light and medium sections, however, are coming 
in at a good pace, and the position in this depart- 
ment is entirely satisfactory. The Yorkshire iron 
and steel industry has plenty of work on hand, but 
it is suffering from conditions ruling in other 
districts, and is passing through a period of quiet 
trading. The basic steel manufacturers, on the 
whole, are well employed, whilst producers of acid 
carbon- steel, although the demand has fallen off, 
are in a fairly good position. There is a general 
complaint amongst manufacturers, however, that 
the quantities ordered of late are of small propor- 
tions, and this eritails frequent changing of the rolls. 
The production of alloy steel has declined in the 
past few weeks, but fair quantities are being taken 
up by aircraft manufacturers and some branches 
of the engineering industry. There is a 
market for the cheaper kinds of alloy steel. The 
position in the tool industry is somewhat irregular, 
and the demand for tool steel of all qualities has 








shown a tendency to become easier. 


Unless otherwise specified home trade quotations are delivered f.o.t. 


The Midlands and South Wales 


Most of the Midland iron and steelworks 
appear busy, although chiefly upon old orders. New 
business has not noticeably improved, and con- 
tracts are being worked off more rapidly than fresh 
orders are being obtained. Although all branches 
of the iron and steel trades are fairly busy, great 
activity rules in the re-rolling section. There is a 
heavy demand for small and medium sections and 
small steel bars, and deliveries of these materials 
show a tendency to lengthen. Shipyards, arma- 
ment manufacturers, and general engineers are 
requiring large tonnages, and the re-rolling estab- 
lishments seem to be assured‘of active operations 
for a long time. The heavier branches of the iron 
and steel industry appear to have suffered more 
from the decline in the demand than the lighter 
branches. Business in plates for the past week or 
two has been distinctly poor, and most of the pro- 
ducing works are able to offer near delivery. A 
certain amount of new business in plates is coming 
forward, but this is only a trickle compared with 
the intensive demand that existed less than a year 
ago. Locomotive builders are taking fair quan- 
tities, and the shipyards are absorbing good quan- 
tities of ship plates. Their requirements, however, 
appear to be chiefly for the lighter sizes. The sheet 
makers are busy, and, on the whole, are experiencing 
a steady flow of new business. Fewer orders for 
thick plates are now being received in contrast to 
the demand for this description, when all business 
in plates was taxing the resources of the makers. 
Supplies of semi-finished materials, including billets 
and sheet bars, from English and Welsh works, are 
sufficient to meet the requirements of the re-rollers, 
and withdrawals from stocks of imported material 
held by the Control have not been important of 
late. The Welsh steelworks are busily employed 
in the production of semis,-and at the same time 
there is considerable activity in the output of 
finished steel. The demand in most branches of the 
industry, however, has noticeably declined. The 
Plate position has deteriorated to the extent that 
works which not long ago were hard pressed are now 
seeking fresh orders with small success. There is 
an active business in small steel sections, but the 
heavier descriptions have a poor demand. Most 
of the sheetworks are busy and the tinplate industry 
is well provided with orders, as recently the home 
consumers covered most of their requirements for 
the last period of the year. 


Tron and Steel Scrap 

Reports from the iron and steel-producing 
districts in Great Britain indicate that the demand 
for scrap is either irregular or dull. This develop- 
ment was only to be expected, since the decline in 
the volume of business in iron and steel has pro- 
ceeded for several months, and it was inevitable 
that sooner or later it would be reflected in the 
demand for iron and steel scrap. A fairly satisfac- 
tory business has been maintained in heavy melting 
steel scrap and compressed stéel scrap, and most 
descriptions of cast iron scrap, but there are signs 
that even in these sections of the market trading 
may become rather quiet. Good tonnages of heavy. 
mild steel melting scrap have been taken up by 
consumers, and, on the whole, there is not much 
difficulty in arranging sales. The demand for steel 
turnings, which are arising in considerable quan- 
tities, particularly the lighter grades, is rather slow. 
There is also a fair trade passing in bundled steel 
scrap and hydraulically compressed steel shearings, 
and it would appear that there are not such 
heavy accumulations in merchants’ yards of these 
descriptions as of some other qualities. There has 
been only a quiet demand for mixed wrought iron 
and steel scrap for basic steel furnaces. Business 
has been rather dull in this section for some time. 
There is only a poor demand for good heavy 
material ; light material is in easier request than 
of late, but there are liberal supplies available and 
dealers find increasing difficulty in disposing of their 
holdings. The market for alloy scrap is irregular 
and there is a quiet demand for most descriptions. 
The description of alloy steel scrap in chief demand 
appears to be “ straight ” nickel steel scrap. High- 
tungsten high-speed steel scrap is attracting little 
interest, and there is no demand worth speaking of 
for the substitute grades. A steady trade is passing 
in acid carbon steel scrap, both for the 0-04 per cent. 
sulphur and phosphorus quality and 0-05 per cent. 
quality. On the whole there is a fair demand from 
the foundries for heavy cast iron in large pieces 
and furnaces sizes, and although the supply is not 
large there is quite an active trade in light cast 
iron scrap. Consumers are readily taking up suit- 
able parcels of good cast iron machinery scrap in 








cupola sizes. 
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Notes and 





Rail and Road 


Winter Tram SeErvices.—An announcement 
by the Ministry of War Transport states that the 
new railway time tables, which will be introduced 
on October 2nd, provide for services similar to those 
operated during last winter. Trains may be 

lied without notice if movement of essential 
traffic would otherwise be impeded. 


A Use ror Waste Catcrum CarsBipe.—An 
L.M.S. employee suggested to the company that 
waste calcium carbide from acetylene lamps was 
an excellent substitute for whitewash. The 
suggestion was adopted, the suggester awarded, and 
the result is that this waste mixed with salted water 
to prevent flaking is now used to whiten platform 
edges. It is stated that it dries whiter than white- 
wash. 





Repairs TO THE BurMa Roap.—Repair work on 
the Chinese section of the Burma Road, which was 
destroyed in many places to halt the Japanese 
advance in 1942, is progressing under the successful 
co-operation of Chinese and American engineers. 
Many improvements, it is reported, are being effected 
in the course of these repairs. Sharp turnings have 
been removed, the road bed is being smoothed and 
bridges and culverts are being strengthened and 
improved. 

GovERNMENT PropuceR Gas ScHEME. — In 
accordance with his promise that he would not 
continue the Government producer gas scheme any 
longer than was necessary, the Minister of War 

rt has reviewed the position in the light of 
the improved war situation and has decided that 
the scheme can now be closed down. Operators of 
goods or passenger vehicles who so desire may 
therefore revert to liquid fuel operation. The 
Minister states that fortunately a large-scale con- 
version to producer gas has proved unnecessary, 
but had the need arisen, the experience gained in 
producer gas operation would have been invaluable 
for the continuance of the national war effort. 


A Putiman TureEe-Deck Coacu.—A three-deck 
streamlined coach to seat 112 passengers, and pro- 
viding all the conveniences and luxuries of modern 
coaches, has been designed by the Pullman- 
Standard Car Manufacturing Company for manu- 
facture after the war. Railway Age says that four 
side entrances to the coach are provided on the 
middle level, one on each side at each end. This 
level extends into the coach and over the trucks 
and each end contains two game or card rooms with 
seats for four persons each. From this middle level, 
which is at the same height-as present coach floors, 
two side stairways lead to the lower deck and one 
central stairway leads to the upper deck. The 
lower deck is about five steps below and the upper 
five above the middle deck. The height of 
the coach is about 13}ft. Wide windows are incor- 
porated in the design, while general artificial lighting 
is supplemented with specially focused lighting at 
the reading level in each seat. 

Canapian = Rattway  Earninos.—Statistics 
recently issued show that for the month of July the 
gross earnings of the Canadian Pacific Railway 
amounted to 27,316,000 dollars, an increase of 
673,000 dollars in comparison with July, 1943. 
Working expenses increased by 944,000 dollars to 
23,657,000 dollars, and the net earnings of 3,659,000 
dollars were 271,000 dollars lower. Aggregate gross 
earnings from January Ist to the end of July, 1944, 
were 181,891,000 dollars, an increase of 19,017,000 
dollars in comparison with the first seven months 
of 1943, and the net earnings of 26,339,000 dollars 
showed an improvement of 1,206,000 dollars. For 
the same month the gross earnings of Canadian 
National Railways were 38,481,000 dollars, a 
decrease of 1,351,000 dollars in comparison with 


July, 1943, but the working expenses of 29,739,000 | being drill 


dollars were 1,397,000 dollars lower, so that the net 
earnings of 8,742,000 dollars were 46,000 dollars 
higher. Aggregate gross ings from January Ist to 
July 31st, 1944, amounted to 252,060,000 dollars, 
an increase of 1,744,000 dollars in comparison with 
the first seven months of 1943, but the aggregate 
net earnings of 49,725,000 dollars were 3,906,000 
dollars lower. 


Air and Water 


Swexpisu SHrpBur~piInc.—Mr. Ernst A. Hedén, of 
Gétaverken Shipyards, has recently written an 
article dealing with Swedish shipbuilding and 
tonnage requirements. He says that Swedish ship- 
yards have a total of about fifty slipways, and if the 
construction of only one vessel is started on each 
the total production per year would amount to 


Cutler for the fifth successive year. 


Memoranda 


1939. If sufficient raw materials are available, the 
construction of two vessels on each slip could be 
started. Mr. Hedén is of the opinion that, for the 
time being, no new slipways need be constructed. 
As for machinery uction, the present capacity 
is about 350,000 H.P. a year, which, according‘ to 
Mr. Hedén, meets requirements. 


B.0.A.C.’s_ 1000TH = Artantic Fuiicut.—On 
September 7th the British Overseas Airways Cor- 
poration completed its thousandth flight on the 
North Atlantic return ferry. It is the only North 
Atlantic service to operate continually through 
three winters. 

A New Zeatanp Water Suppity.—Plans are 
being considered for the improvement of the water 
supply system of Invercargill, New Zealand. The 
project involves the pumping of 500,000 to 750,000 
gallons of water daily fon the Oreti River into the 
filtration plant. ‘ : 


Tue Svorva Dam.—The Suorva dam, in Lapland, 
built for the regulation of one of Sweden’s biggest 
rivers, the Lule Alv, is now in operation. It dams 
up the well lakes of the river and at high-water level 
the reservoir covers a surface of about 110 square 
miles. The dam, which creates a maximum storage 
reservoir of 113,000 million cubic feet capacity, is 
situated in the wild mountain region about 100 miles 
north of the Arctic Circle, and this has naturally 
created immense transport and construction prob- 
lems. All building materials have had to be trans- 
ported either by boat during the summer or by 
lorries and sledges in winter time. An average of 
200 to 300 workers have been employed during the 
whole period. Among them have been a number of 
Laps, who have handled some of the transports 
through the wild mountain area. Several times the 
special barrack town which was built for the workers 
has been cut off from civilisation for weeks owing to 
blizzards, and during such periods the camp has 
had to be provisioned from the air. Much transport 
has also been effected by aeroplane, the Swedish 
Red Cross air ambulance having transported some 
fifty injured or sick workers to hospital. 


Miscellanea 
Tue Late Mr. A. A. TayLtor.—We record with 
regret the sudden death, on September 13th, of 
Mr. Alfred A. Taylor, assistant manager in the ship 
repairing department of Cammell Laird and Co., 
Ltd. He was sixty-eight, and had been assistant 
manager at the shipyard for eight years. 


Maenesium Incor Propuction.—The U.S. War 
Production Board has stated that a 40 per cent. 
reduction has been made in primary magnesium 
ingot production from the current monthly rate 
of 23,000,000 Ib. to a level of approximately 
14,000,000 Ib. The reduction is to take effect over 
@ period of time, and the reasons for the cuts are 
changes in military requirements and a rapidly 
growing stock pile. Plants affected by these 
reductions are thé Government-owned facilities at 
Las Vegas and Gabbs, Neyada, and at Austin and 
Velasco, Texas. The reductions will result in the 
gradual release of approximately 4300 workers and 
the U.S. War Manpower Commission has said that 
all workers rele can readily be placed in West 
Coast war jobs or in relatively nearby mines and 
smelters. 


Om Dritxiine iy CuBa.—Recent reports indicate 
that drilling was begun in May on an oil well in 
southern Pinar del Rio Province, Cuba. The com- 
pany in operation there has been engaged for some 
time on exploration work. Three companies are 
now operating at Jarahueca, Las Villas Province. 
The discovery well in this region was rep late 
in June to be producing only salt, and the well is 
i illed deeper. The company which drilled 
the discovery well has drilled three others also, one 
of which yields sixteen barrels daily, and each of 
the: other two three barrels daily. A second com- 
pany has drilled three wells, which yield daily 
thirty, twelve, and three barrels respectively. A 
third company has a small well producing three 
barrels per day. Crude oil in the area is of light 
gravity, somewhat resembling gas oil. It is used as 
motor fuel in its natural state. 


Personal and Business 


Sm Fetrx Pore has been elected chairman of 
Ferguson, Pailin, Ltd. 
Mr. W. W. Woop has been re-elected Master 


Mr. C. D. H. Macartney-Fineate has been 


Os 


‘ vo A. WINGROvE and Mr. W. Holmes, M.¢ 
ave been appointed to the board of Win and 
Rogers, Ltd. salir. 

Mr. E. B. Sawyer has been appointed m: 
of the Lighting Service Bureau in succession ‘tone 
late Mr. H. Lingard. 

Mr. Je Pap, « L cial manager of Scott’s 
Shipbuilding and Engineering Company, Ltd., hag 
retired after forty-three years’ service with the firm, 

Mr. J. E. Ricwarpson, Principal of Oldham 
Municipal Technical College since 1942, has been 
peg Principal of the Salford Royal Technica} 
College. 











Forthcoming Engagements 





Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, of 
before, the morning of the M of the week preceding 
the meetings. In all cases TIME and PLACE at which 
the meeting is to be held should be clearly stated. 

Institute of Fuel 


eo Sept. 27th.—Lonpon Section: Inst. of 


ec. Engineers, Storey’s Gate, St. James’ 
Park, 8.W.l. “Superheaters for Water.Tube 
Boilers,” L. C. Southcott and D. W. Rudorff, 
2.30 p.m.—Mipitanp Section: James Watt 


Memorial Institute, Birmingham. Address by the 
Chairman, L. F. Jeffrey. 2.30 p.m. 
Wednesday, Oct. 4th.—Lonvon Section: Institution of 
Mechanical Engineers, Storey’s Gate, St. James's 
Park, 8.W.1. “* Thermal Insulation,” H. R. Febling. 


2.30 p.m. 

Monday, Oct. 9th.—N.E. Sxecrion: Central Station 
Hotel, Newcastle. ‘*The Coal Seams of Durham 
and Northumberland,” J. H. Jones. 5.15 p.m. 
Thursday, Oct. 12th.—Lonpon SrectTion: Connaught 
Rooms, Great Queen Street. Luncheon. 12.30 p.m. 
Wednesday, Oct. 18th.—N.W. Secrion: Engineers’ 
Club, Albert Square, Manchester. ‘‘ The Economics 
of Saving Fuel, with Particular Reference to the 
Insulation of Steam Ranges,” G. N. Critchley, 


2.30 p.m. 
Institute of Welding 
Wednesday, Sept. 27th.—Institution of Civil Engineers, 
Great George Street, S.W.1. Presidential Address, 
W. W. Watt. 6 p.m. 


Institution of Automobile Engineers 
Tuesday, Oct, 3rd.—Institution of Mechanical 
Storey’s Gate, St. James’s Park, S.W.1. “ 
and Conjecture,” J. Shearman, 6.15'p.m. 
Institution of Electrical Engineers 
Saturday, Sept. 23rd.—N. Mrpitanp StupENTs’ SECTION ; 
Griffin Hotel, Boar Lane, Leeds. ‘“‘ Current Trans- 
formers,” A. R. Rumfitt. 2.30 p.m. 
Institution of Mechanical Engineers 
Friday, Oct. 20th.—Storey’s Gate, St. James’s Park, 

S.W.1. Presidential Address, ‘‘ Applied Research,” 

H. R. Ricardo. 5.30 p.m. 

Institution of Naval Architects 
To-day, Sept. 22nd.—Inst. of Engi and Shipbuilders 
in Scotland, 39, Elm Crescent, Glasgow. 
Autumn meeting. 2.30 p.m. 

Institution of Railway Signal Engineers 
Wednesday, Sept. 27th.—Institution of Electrical Engi- 
neers, Savoy Place, W.C.2. ‘‘The Application of 
Carrier Telephony to British Railway Trunk Line 
Communications,” W. Thomson. 6 p.m. 

Junior Institution of Engineers 
To-day, Sept. 22nc.—39, Victoria Street, 8.W.1. ‘‘ Engi- 
nee in Canada,”’ Lieut.-Col. Stirrett. 6.3 se 
Friday, Sept. 29th.—39, Victoria Street, 8.W.1. “ gi 

neering in New Zealand,” Squadron Leader W. G. 
Woodward. 6.30 p.m. 

Friday, Oct. 6th.—39, Victoria Street, 8.W.1. “* Pro, 
Formation of a J.I.E. Research Section,” 8. J. 
Moore and A. P. Morris. 6.30 p.m. 
London Association of Engineers 

Saturday, Oct. 7th.—Gaumont British Theatre, Film 
House, Wardour Street, W.1, ‘‘ Filtration,” C. G. 
Vokes. 2.30 p.m. 

Manchester Geological and Mining Society 
Saturday, Sept. 23rd.—Oakmere Hall, Sandiway, Cheshire. 

“Rehabilitation of the Injured Mineworkers,” 

R. Watson-Jones. 3 p.m, : 

Newcomen Society 
Wednesday, Oct. 18th.—Hall of the Chartered Institute of 
Patent Agents, Staple Inn Buildings, W.C.1. 
‘Stephenson Locomotive for the St. Etienne and 
Lyon Railway,” E. A. Forward, 2.30 p.m. 

Royal Aeronautical Society 
Wedn , Oct, 4th.—4, Hamilton Place, W.1. ‘* Some 
» Physiological Aspects of Flying,” Squadron Leader 
Stewart. 7.30 p.m, 
Women’s Engineering Society 

Monday, Oct. 2nd.—Mancuester Brancu: The Engi- 
neers’ Club, Albert Square, Manchester. ‘‘ The 
Cathode Ray Oscilloscope and Its Uses,” D. K. C. 


ineers, 
latory 








210,000 gross tons, a figure which was reached in 


elected a director of Tube Investments, Ltd, 


Macdonald. 6.30 p.m. 
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The Institution of Civil Engineers 


In view of the important part which engineers 
are playing and must continue to play in all 
future planning, the Council of the Institution 
of Civil Engineers has appointed an Institution 
Committee, to be known as “ The Town and 
Country Rlanning Committee,’ to advise the 
Council on matters relating to the engineer’s 

in town and country planning. This body 

will take the place of a Sub-Committee of the 
Public Relations Committee, which had been 
dealing with the matter previously. The new 
Committee will include as members city engi- 
neers, borough surveyors, and others who have 
specialised on the design and construction of 
roads, railways, docks, water supply, drainage 
—including sewage disposal—and electricity, 
and gas services. In order to enable engineers 
and others to keep in touch with present-day 
principles and ideas in planning, the Council has 
a series of four lectures on ‘‘ The 

Position of the Engineer in Relation to Town 
and Regional Planning.” They will be presented 
on October 26th and November 2nd, 9th, and 
16th, at 5 p.m., at the Institution, and will be 
entitled respectively, ‘‘ The Basis of Town and 
Country Planning,” by H. J. B. Manzoni, 
C.B.E., M. Inst. C.E., City Engineer and Sur- 
veyor, Birmingham; “ ‘Traffic Problems,” by 
W. 8. Cameron, M. Inst. C.E., City Engineer 
and Surveyor, Leeds; ‘“‘ Drainage, Including 
River Works,”’ by D. G. Bevan, M. Inst. C.E., 


Deputy City Engineer and Surveyor, Birming- | air transport, and had already made an offer to 
the Government that they would provide after|the output of munitions’ which has greatly 


ham; and “‘ Services (Electricity, Water, Gas, 
and Post Office),”’ by J. Paton Watson, M. Inst. 


C.E., City Engineer and Surveyor, Plymouth.|required, both in Great Britain and between 


The lectures will be open free and without ticket 


toall members, and to non-members on payment | out Government subsidy, and up to the high 
of 10s. for the series of four lectures or 2s. 6d. | standards of any similar services in the world. 
for each lecture. Application for tickets should | It had been suggested by many people that the 
be made to the Secretary, Great George Street, | powers sought by the railways in respect of air 


Westminster, S.W.1. 
Britain’s Oil Wells 


In a statement made by the Ministry of Fuel| from the case. The railways knew that air 
and Power on Saturday, September 23rd, it was | travel had come to stay, but they felt that with 
disclosed that a British oilfield is yielding oil at | their record of one hundred years of rail trans- 
the rate of 100,000 tons a year. At the/ port, their experience of moving passengers and 
outbreak of war a total of twenty areas had | goods should be utilised to the full in future air 
been tested in Great Britain by sixty “One| travel. The public would be given the best of 
test wells. Oil production had been obtained | aj] three means of travel, continued Mr. Elliot, 
by the Anglo-Iranian Oil Company in shallow | and he felt that private enterprise which had 
wells in Lancashire in May, 1939, and an oil-| made the railways and shipping companies 
field had been proved in another part of the} would, in turn, provide the finest air service. 


The Institute of Metals 


Tue Autumn Meeting of the Institute of 
of oil had been produced by the Anglo-Iranian | Metals was held at the James Watt Memorial 
Institute, Birmingham, on Wednesday, Sep- 
on a production rate of 238 tons per month.|tember 20th, with the President, Dr. W. T. 
In 1941, owing to the U-boat warfare, there | Griffiths, in the chair. At the beginning of the 
was an urgent need to produce every ton of oil | meeting the President explained that it was to 
in this country as a direct contribution to the | have been held in London, but when the Council 
national war effort, and Mr. Geoffrey Lloyd,| was considering the matter two months ago, 
Secretary, for Petroleum, expressed the wish | the conditions then prevailing led to the adop- 
that the most vigorous efforts should be made|tion of a suggestion that a half-day meeting 
to reach a target of 100,000 tons per annum, the should be held in Birmingham. The occasion 
was particularly appropriate, for the Institute 
25,000 tons per annum. Until 1943 the work in| had a number of papers of special interest to 
this country had been undertaken by skilled|members in that area. 
British technicians, who had returned from|concerned largely with foundry matters, an 
foreign oilfields, assisted by locally trained | invitation had been extended to friends and 
labour, but early in 1943 these were augmented | members of the Institute of British Foundry- 
men, and the President welcomed their presence 
tractors to assist in this work. Particular] at the meeting. In introducing the papers. pre- 
attention has been paid to improving the| sented to the meeting, the President referred to 
drilling speed in order to complete producing |the insistent demand continually reaching the 
wells as rapidly as possible. As a result, pro-|Council- for “ practical’? papers. While not 
duction wells in the new oilfield have been|all the papers before them fulfilled what some 
completed and put on production in as short a} regarded as the meaning of “ practical,” they 
time as seven days from the time drilling} had a very definite bearing on the practice of 
started. The time of moving the heavy drilling | one section of the science and industry repre- 
machinery from location to location has been| sented by the Institute. The following papers 
reduced to as low as twelve hours for produc-|were then read and discussed :—‘* Develop- 
tion ‘wells, and a record stands where an outfit | ment of a Flux-Degassing Process for Chill-Cast 
was moved and had drilled 960ft. at a new site| Tin-Bronzes,” by W. T. Pell-Walpole ; ‘‘ The 


country at a depth of 2200ft. by the comple- 
tion of the first producer in July, 1939, which 
came in with an initial production of 12 tons a 
day. By September, 1939, a total of 967 tons 


Oil Company, and the other oilfield was then 


production then being at the rate of about 


by the introduction of American drilling con- 


A Seven-Day Journal 


a total of 238 producing oil wells was com- 
pleted, the total footage drilled amounting to 
732,000ft., and the oil production was stepped 
up from 300 tons per month at the outbreak of 
war to 9000 tons per month in 1943—a grand 
total of approximately 300,000 tons (78 million 
gallons) having been produced during the war 
period. The crude oil is of excellent quality, 
and provides a raw material for the manu- 
facture of high-quality petroleum products, 
petrol, lubricants, including aviation grades, and 
paraffin waxes. The oil in the well is pumped 
to the surface, and the pumps, about 7ft. high, 
which are erected over each well, are operated by 
a silent electric motor. Little evidence of oil 
and no offensive odours arenormally encountered 
around the oil well sites. These operations have 
provided, in addition to the oil production, a 
considerable amount of data hitherto unknown 
on the underground resources of Great Britain, 
and have provided evidence of extension to coal 
areas and the discovery of other minerals 
which in due course may be developed. 


Railways and Air Transport 


A LUNCHEON took. place in Maidstone on 
Monday, September 25th, to celebrate the 
coming to the town a hundred years ago of the 
South-Eastern Railway. Speaking at the 
luncheon, Mr. J. Elliot, deputy general manager 
of the Southern Railway, said that the railways 
were fully alive to the increasing possibilities of 


the war all the air transport that might be 


Great Britain and the Continent, entirely with- 


transport would mean that the railways, once 
having obtained these powers, would seek to 
subordinate the air to their existing facilities 
by railand road. Nothing was, in fact, further 


cent. Tin-Bronze,” by W. T. Pell-Walpole and 
V. Kondic; ‘‘ The Removal of Gases from 
Molten Bronzes,” by W. A. Baker and F. C. 
Child; ‘“‘The Effect of Shrinkage and Gas 
Porosity on the Pressure Tightness and Mecha- 
nical Properties of Bronze Sand Castings,” 
by W. A. Baker, F. C. Child, and W. H. 
Glaisher ; and ‘‘ The Use of Leaded Gun-Metal 
for the Production of Castings to Withstand 
Pressure,” by F. Hudson. 


The Motor Industry and the War 


‘* BRITISH industry is among the most efficient 
in the world. It has proved the backbone of 
Britain’s successful resistance in this war— 
without it we should have been sunk,” said 
Lieut.-Colonel D. C. McLagan, D.S.O., secretary 
of the Society of Motor Manufacturers and 
Traders, speaking at a meeting of the Bradford 
Chamber of Commerce on Tuesday, September 
26th. ‘“‘Its success in producing the required 
stores of every conceivable type for our Services 
was due entirely to the personnel, both execu- 
tive and labour, which manned it previous to 
the war, and not, as some would think or wish 
us to believe, to the magic of Government eon- 
trol. No case has been made out for any altera- 
tion in our pre-war system which has any justi- 
fication.”” Referring to the contribution of the 
motor industry to the war effort, he said: 
“Secrecy surrounded our activities from the 
beginning of hostilities for the excellent reason 
that the industry provided the main basis for 


assisted in placing the country in a position to 


achieve a successful end to the war. It is not 


too much to say that the success of our opera- 


tions, both on land and in the air, and even to a 
considerable extent on the sea, were dependent 


on the basic soundness and development of the 


motor industry in the production of aircraft, 
transport vehicles, tanks, armoured cars, and 


I am permitted to state,” he added, 


guns. 
“* that the ‘ Churchill ’ tank, designed, produced, 
and developed to its present perfection, is the 
work of the motor industry. The latest British 
tank, the ‘ Cromwell,’ that is making its presence 
felt along the borders of Germany, is also a 
product of the industry.” 


British Exhibitions in Europe 
Ar the end of last week Mr. Claude W. Bell 


circulated a suggestion that to make Britain 
known vividly and sympathetically to the 
peoples of the European 


mainland, a series of 





As the papers. were 


British exhibitions should be held in all the 
principal cities in Europe within twelve to 
eighteen months from the cessation of hostilities. 
These exhibitions should be grandiose in con- 
ception, far-reaching in design, and skilfully 
and elaborately co-ordinated. Mr. Bell urged 
that fresh efforts should be begun to make 
Britain known and understood on the Con- 
tinent, and to do this we clearly could not 
invite the Continent over to Britain en masse. 
We could and should, therefore, take Britain 
over there on pilgri and he recommended 
that we should do it by the most thrilling means 
at our command and with all speed. Exhibi- 
tions of the right type and on the proper scale 
in all the principal cities in Europe would be 
welcomed with enormous enthusiasm, and the 
imagination of the Continent would be kindled. 
As to the form of the exhibitions, Mr. Bell 
stated that they should in no sense be British 
trade propaganda and nothing more. They 
must expound the message of a “‘ Britain united 
to Europe.” The energies of the British Council, 
the Department of Overseas Trade, trade asso- 
ciations, private enterprise of every description, 
large and small, and the Dominion Govern- 
ments could be invoked and co-ordinated. 
‘Each exhibition, wherever held, would be the 
event of the year. The opening ceremonies 
would stir great interest and evoke excitement. 
throughout the land. With air transport, Mr. 
Bell concluded, the time lag, both in the pre- 
paratory and subsequent stages of the exhibi- 








in twenty-four hours from the time it left its | Effect of Some Variations in Casting Procedure 
previous location. Asa result of these activities 'on the Properties of Degassed Chill-Cast 10 per 





tions, could be reduced to.a minimum, 
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The Engineer in India 


By Professor C. A. MIDDLETON SMITH, MSc., LL.D., M.I. Mech. E. 
No. Il—(Continued from page 218, September 22nd) 


RIVERS AND BRIDGES 


P is characteristic of the great rivers of 
India, such as the Ganges, the Indus, the 
Jumna, and the Sutlej, watering the wide 
plains of Bengal, the Punjab and the Deccan, 
to vary enormously according to the season 





of the year. In the rains the swollen streams 


watched by the engineers concerned, as 
pictured so vividly by Kipling in ‘‘ The Bridge 
Builders ’’) may try to undermine and uproot 
the supporting piers, however deeply sunk 
in the river bed and even to get behind 
the terminal abutments by breaching the 
embanked approaches. Because of this ten- 
dency of a river to change its course, great 


modernisation. There are still exceptionally 
high and fluctuating birth and death-rateg 
Havoc-making diseases have been potent 
forces tending to lower vitality and decrease 
human efficiency. Malaria, hookworm, and 
enteric diseases are deadly foes, almost ag 
dangerous as the uncertainty of water 
supply. The general standard of health 
remains very low. The bulk of the popula. 
tion, over-concentrated on the land, carries a 
heavy burden of permanent debt, much of it 
due to borrowing for ceremonial ‘purposes, 
The rates of interest imposed by native 
moneylenders are exorbitant. 

The subjects of health and population are 
the background of India’s problem and they 














may be a mile or more in width, flowing deep 
and fast, while the dry-weather flow dwindles 
to a narrow stream, meandering leisurely and 
with many a horseshoe bend through a wide 
dry bed of sand or shingle. So it is character- 
istic of the bridges in India, whose function 
is in most cases to carry railways over rivers, 
to be of the long multiple-span lattice girder 
type, continued at either end by long 
approach embankments. Accompanying 
engravings show the Attock bridge over the 


ATTOCK BRIDGE OVER RIVER INDUS 
care has to be expended on protective revet- 
ments and the skilful placing of river training 
banks or “ bunds ” may be of great import- 
ance. A typical example of such trouble as 
this is described, with all technical detail, in 
a paper by Sir Robert Gales on the Hardinge 
bridge§ over the River Sone. 

In hilly country other types of bridges are 
required. Engravings show the Reond arch 
bridge in the Kangara Valley carrying a 
branch line of the N.W. Railway and the 








should not be neglected by planners. In 
spite of the huge death-rate which still 
exists, the present rate of increase in popula- 
tion is about 5 millions per annum, although 
of every 100 children born in India, 45 die 
before they are grown up. A reduction of 


Britain would mean an increase of 10 million 
persons per annum. The above and the 
table opposite have been _ kindly 
furnished by Professor A. V. Hill, M.P., 











River Indus and a bridge over the Kistna 
River near Beswada. The winding river in 
the dry season passes under a bridge, maybe 
once, maybe three times, by an S _ bend, 
turning back after going through it once and 
going through a second time. Herein lies 
a danger, for as the stream may take a 
different course from one season to another, 
according to the effect of scour during the 
floods, so while the floods are on the tre- 
mendous swirl of the waters (anxiously 








BRIDGE OVER KISTNA RIVER NEAR BESWADA 


Dhorabhavi viaduct at Chillama, on the 
M. and S.M. Railway. The central 250ft. 
span of the latter bridge was strengthened by 
slinging an inverted arch and strutting to 
the bottom chord. 


PoPpuLATION PROBLEMS 


It has been said that India is still in many 
respects medizval, but there are encouraging 
signs of the transition from that state to 








q ‘‘ Proceedings,”’ Institution of Civil Engineers. 





Secretary of the Royal Society, who has 
recently returned from a visit of five months 


to India, which he made at the request of the . 


Government. He has said that the present 
increase in population of 5 millions a year will 
mean at compound interest for thirty-three 
years another 200 millions. 

The table on the next page is interesting 
because in recent years great efforts 
have been made to extend welfare work 
and maternity care. It is reasonable to 





infant mortality, alone, to twice that of | 
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believe that these efforts, in conjunction 
with improvements in sanitation, water 
supply, and the extension of medical 
services, will certainly result in a decrease of 
the death.rate. Famines and other. causes 
of a high death-rate have been regarded by 
Malthus and others as beneficent agencies, 
because they reduce the population. Indeed, 
India seems to illustrate the theories of 
Malthus that population increases to the 
margin of subsistence when unchecked by 





produce not only a better balanced economic 
system, but a demand for the surplus labour 
which will lessen competition for the land; the 
cause of high rents. If modern labour-saving 
and scientific methods of cultivation replace 
primitive ideas, there will be no antagonism 
between industrial development and_ agri- 
culture. 


CoNSERVANCY PROBLEMS 
Before the separation of Burma from 











REOND ARCH BRIDGE, 


war, pestilence, or famine. The British 
Government—and even the East India 
Company—never accepted that outlook. 
Every effort has been made to save life and 
the enormous increase in population in India 
proves how successful those endeavours 
have been in India. The efforts made to 
combat famines—especially since 1877— 
created a big development of public works 
and railway construction. Professor Hill has 
pointed out that the people of India are 
mainly peasant farmers, and that “‘ India has 
got to become far more industrialised, with 
better roads, railways, and water supplies. 
... The natural resources of India are very 
great ; labour is plentiful ; and, given educa- 
tion and training, the natural aptitude of 
Indians is high.” 
Extract from All-India Census, 1931, with British 
for punto. Table piled by Prof .Vv. 
Hill, M.P., F.R.S. No more recent figures are avail- 
able for India, as the 1941 Census was not completed 
at the time of Professor Hill’s visit to India. 
Survivors at Various Ages of every 1000 Born 














Males. Females. 

Age India. |Gt.Britain.| India. |Gt. Britain. 
0 1000 1000 1000 1000 
1 751 928 768 945 
2 682 914 701 933 
5 602 901 628 920 
10 565 890 504 911 
15 541 884 568 904 
20 512 872 528 894 
30 439 844 427 868 
40 346 809 318 837 
50 243 748 215 790 
60 149 636 132 702 
70 70 434 66 531 

















That the development of the natural 
resources of a country does enable it to sup- 
port a much larger population is illustrated 
by figures concerning Java, where less than 
a century ago the population was 4} millions, 
but in 1939 it was more than ten times that 
number. The utilisation of the minerals, 
water power, and mechanisation in India will 


KANGARA VALLEY 


British India the total area of the forests was 
20-8 per cent. of the whole. If we exclude 
Burma and Assam, where the forests cover a 
great deal of their areas, then British India 
forests cover only 7-8 per cent. of the land. 
With this small supply of timber, fuel, &c., 
for an enormous population, there is the 
danger of the calamities that haye befallen 





tion of forest products, and the collection of 
revenue for the State. The extent of 
preservation and utilisation of forest pro- 
ducts are of immense importance to Indian 
cultivators and to the hill and forest tribes. 
They have a marked effect on climate, on the 
maintenance of water supply, and on check- 
ing erosion. 

The rivers are fertilisers, for they bring not 
only water but silt to the land, but in flood 
they are also great destroyers. The Hima- 
layas feed the great rivers in the North and 
supply water to the plains. Kashmir is a 
vast. reservoir which supplies all the water 
for the five rivers that fertilise the Punjab 

lain. 

The silt carried down by the Indian rivers 
every year is of enormous volume. The whole 
of the Bengal delta, 50,000 square miles in 
area, is formed. of silt brought down by the 
Ganges and other rivers. At Ghazipur 6368 
million cubic feet are discharged every year 
and the quantity of silt discharged by the 
combined volumes from the Ganges and the 
Brahmaputra is estimated to be at. least six 
times that quantity. The Indus, the Godaveri, 
and the Kistnaalso carry great volumes ofsilt.||. 

The area of the Northern River. Plains, 


‘| which include the three great river systems of 


the Indus, Ganges, and Brahmaputra, is the 
most, fertile and densely populated region in 
India, containing nearly 50 per cent. of the 
entire India. population. Over these great 
plains the slope is so gentle that the fall from 
Lahore to Calcutta, for example, is only 
800ft., the distance being 1220 miles. 

The- rivers are used for transport; the 
Ganges is called “the great highway of 
Bengal,” for it is navigable for 1000 miles 
above its mouth. The Indus and Brahma- 


‘| putra are each navigable for 800 miles. The 


great irrigation schemes have reduced the 
facilities of a few rivers for water transport. 
The tivers provide the easiest and cheapest form 
of internal transport, but the huge quantities 
of goods dealt with by modern commerce 
cannot be carried so cheaply and quickly as 
by rail unless fairly large steamers can 
operate. This is impossible on the Ganges 
and other rivers. Very large numbers of 





MDNR LLIEIEGEG: 





PRR 


~ ange 





* DORABHAVI VIADUCT AT CHILLAMA 


China owing to the destruction of forests. The 
far-sighted Lord Dalhousie saw this danger 


and in 1855 he inaugurated a general policy| 


of forest conservancy. 

This work is carried out by the Forest 
Department, with definite objects, viz., the 
welfare of the whole country, the benefit of 





the people in the locality, the efficient utilisa- 





shallow-draught native craft, are on, the 
rivers. 

During a recent debate in the House of 
Commons, the Secretary of State for India 
said that India stood on the eve of a great 
industrial advance. ‘“‘ To that advance,” he 


|| Professor Jadunath Sarkar, M.A., ‘‘ Economics of 
Modern India.” 
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added, “ we here could only wish well.” He 
mentioned that the Government of India was 
submitting a plan to double the agricultural 
capacity over the next fifteen years. The 
sum of £170,500 was to be allocated to the 
establishment of a series of research labora- 
tories by the Indian Council of Scientific and 
Industrial Research, to which sum the great 
firm of Tata were adding another £150,000. 
A plan was being worked out for the building 
over ten years at a cost of £340 millions 
some 400,000 miles of roads. 

Thus it is evident that, interesting and 
remarkable although the achievements of 


engineers in India have been, yet there is 
much work for them to do in the future; at 
long last statesmen and Indians who have 
become prominent in industrial and financial 
circles in their own country are beginning to 
realise the necessity of encouraging indus- 
trialisation and the development of all kinds 
of engineering works in India. Descriptions 
of what has already been accomplished will 
follow, and it will be shown that the founda- 
tions for progress have been well and truly 
laid by engineers working in India during the 
past hundred years. 





(To be continued) 








Historic Researches 
No. IV—THE MECHANICAL EQUIVALENT OF HEAT :—Rumrorp anp Davy* 


Benjamin Thompson, Count Rumford (1753- 
1814), was born at Woburn, Mass. In his early 
youth he was in turn a storekeeper, a student of 
medicine, and a school teacher. In the American 
War of Independence he served on the Loyal- 
ists’ side, first as a major of militia, then on a 
mission to London, and finally as a cavalry 
commander. After the war he planned to join 
the Austrian Army to fight the Turks, but on 
his way met the Elector of Bavaria and for 
eleven years remained in his service at Munich 
as Minister of War and Police and Grand 
Chamberlain. He reorganised the Bavarian 
Army, suppressed mendicity in the State, and 
found employment for the poor. For his 
services he was created a Count of the Holy 
Roman Empire, and took as his title the name 
of the American township—since changed to 
Concord—to which his wife’s family belonged. 
After saving Munich from occupation by French 
and Austrian troops, he returned to England, 
where he lived privately for several years, 
devoting himself to scientific inquiry, chiefly in 
connection with the study of heat and light, 
smoke prevention, and fuel economy. In 1799, 
in conjunction with Sir Joseph Banks, he 
founded the Royal Institution, and was 
responsible for the selection of Humphry Davy 
as the Institution’s scientific lecturer. Leaving 
London in 1804, he took up his residence in 
France and married as his second wife the widow 
of Lavoisier, the chemist, who had suffered 
death under the guillotine. He died suddenly 
at Auteuil in his sixty-second year. His 
researches on the heat generated during the 
boring of cannon were performed while he was 
in charge of the arsenal at Munich. His account 
of them was given to the Royal Society in two 
papers, entitled ‘“ Inqui Concerning the 


Source of Heat which is Excited by Friction,” ’ 


which he presented in 1798 and 1799. Gibbon, 
the historian, referred to him once as “ Mr. 
Secretary - Colonel - Admiral - Philosopher 
Tho ” He was certainly a man of many 
parts and of outstanding ability in most of 
them, The modern ‘tendency to think of him 

as something of a charlatan seems to be very 
ill forutilled. 


Sw Humphry Davy (1778-1829) was born at 
Penzance, Cornwall. Following the death of 
his father, a carver, in 1794, he was appren- 
ticed to. a -apo' in his native 
town, and turned his attention to experimental 
chemistry. In -1798 he was engaged by Dr. 
Beddoes to a medical institution 
recently established at Bristol. In that appoint- 
ment he found great scope for his inherent 
scientific abilities. “In 1799 he made his first 
notable discovery, the intoxicating effect of 
nitrous oxide when inhaled. In 1801 he was 
appointed lecturer and director of the laboratory 
at the Royal Institution, and in thé following 
year he was promoted to the Professorship of 
Chemistry. His ungainly appearance and his 
peculiar manners prejudiced many people 
against him on first acquaintance, but his 
brilliance as a lecturer soon brought him large 
audiences at the Royal Institution and high 
regard in fashionable society. The Institution 
presented him with a very powerful electric 
battery and with it he prosecuted the study of 
the decomposition of chemical substances. His 
first achievement with this equipment was the 
isolation of potassium and sodium, followed in a 
few years by that of magnesium and strontium. 
Subsequently he discovered the element chlorine 
and established the elementary nature of 
iodine. In 1803 he was elected a member of 
the Royal Society, in 1807 he became the 
secretary, and in 1820 was elected President. 
In 1812 he was knighted and in 1818 he was 
created a baronet. His invention of the miner’s 
safety lamp was made in 1815 following experi- 
ments with samples of firedamp sent to him 
from Newcastle mines. In 1826 his health 
began to decline, and early in the following year 
he left England on a visit to the Continent. He 
returned home, but in 1828 he again went 
abroad, first to Rome and then to Geneva, 
where he died on May 29th, 1829. His experi- 
ment, designed to show the immateriality of 
heat by rubbing two pieces of ice together, was 
made before he left Cornwall. His essay, ‘ On 
Heat, Light, and Respiration,” in which he 
gave an account of it, appeared in Beddoe’s 
** West Country Contributions ”’ shortly after 
his removal to Bristol. 





r= early times the speculations of 

phers concerning the nature of 
heat have been divided between two rival 
theories bearing a close resemblance to the 
two theories regarding the nature of light 
which long contended for supremacy. 

In the case of light, Newton strongly, but 
not dogmatically, favoured the view that it 
consisted of a stream of fine particles or 
corpuscles emitted by the illuminating body 
and intercepted by the body illuminated. 
His contemporaries and immediate suc- 








* Nos. I, I and II dealing with “ Friction ” appeared 
July 14th., 2ist, and 28th, 1944. 


cessors mostly agreed with him, although 
some of them—notably Hooke and Huygens 
—stoutly held the alternative belief that 
light was an undulatory movement in an all- 
pervading, exceedingly subtle fluid or ether. 
In 1801 Dr. Thomas Young performed his 
celebrated experiment on the interference of 
light projected through two adjacent parallel 
slits in a screen. The observed result could 
not readily be explained by the corpuscular 
theory. Fresnel, however, soon showed that 
it could be very simply explained by the 
undulatory theery. That fact eventually led 
most physicists to abandon the materialistic 


-| utmost degree of ‘cold as the 


no 


view of light and to accept the wave-motion 


hypothesis. 

The story of heat is similar, except that it 
is marked by a greater vacillation of opinion, 
Most of the early Greek philosophers held 
that heat was a material stibstance that 
could enter into or leave the pores of a body, 
and that a body was hot or cold according ag 
it contained an excess or deficiency of the 
heat substance. Lucretius regarded the sub. 
stance as consisting of very small particles, 
which he called “ seeds of heat.” 

This materialistic conception of heat was 
generally accepted up to the beginning of the 
seventeenth century, when the opinion began 
to grow that heat was not a substance, but 
some form of motion. Francis Bacon in 1620 
asserted that’ ‘heat itself is motion and 
nothing else.” Boyle held that the heat in a 
body was to be identified with the “ = ‘ment 
agitation” of its “small parts.” Locke 
described heat as “‘a very brisk agitation of 
the insensible parts” of an object, and the 
“cessation of 
such motion.” . Newton also accepted the 
conception of heat as motion, but suggested 
that the motion consisted of the vibrations, 
not of the particles of the body, but of a 
medium ‘exceedingly more rare and subtile 
than the air and exceedingly more elastick 
= active” which pervaded all bodies and 

“expanded through the heavens.” To 
the agency of vibrations in this medium he 
also ascribed the transmission of radiant 
heat from one body to another. Although he 
favoured the corpuscular theory of light, one 
of the “ Queries ” in the third book of his 
“ Optics” shows that his mind was fully 
open to the possibility that light also might be 
propagated by vibrations in the same all- 
pervading medium. 

The conception of heat as motion—whether 
of the ultimate particles of a body or of some 
medium lying within the pores of the body 
and pervading the whole of space—was thus 
strongly favoured by some of the leading 
philosophers of the seventeenth and the 
earlier part of the eighteenth century. There- 
after, very curiously, general opinion swerved 
away from this view, and returned to the 
materialistic theory of the early Greeks, with 
only one small difference. Instead of regard- 
ing heat as consisting of ‘‘ seeds” or par- 
ticles, physicists during the second half of the 
eighteenth century developed the theory that 
it was of the nature of a subtle, imponder- 
able, indestructible fluid. In 1787 Lavoisier 
and other chemists gave the name “caloric” 
to this fluid substance. Some philosophers 
believed that there were two fluids, “‘ caloric ” 
and “ frigoric,” the one accounting for heat 
and the other for cold. This theory, however, 
did not command wide or prolonged accept- 
ance. It became generally agreed that, in 
the words of Joseph Black, there was.‘ no 
reason for considering cold as anything but 
a diminution of heat.” In other words, a 
body could be made hot or cold by adding 
caloric to it or extracting caloric from it. 

At first the calorists were cautious in their 
statements. Thus Berthollet, who seems to 
have been the inventor of the word “ caloric,” 
used it merely as a convenient non-committal 
label to identify the cause of heat, whatever 
that cause might be. Lavoisier also at the 
outset accepted it as a mere name, without 
closely defining its meaning. He welcomed 
it because of ‘its power of being adapted to 
all kinds of opinions, since, rigourously 
speaking, we are not even obliged to suppose 
that caloric is a real substance.” The term 
might, he said, be applied to “any cause 
whatever which separates the molecules of 
matter.” 

It is therefore clear that, as originally 





used, “‘ caloric ” had a very general meaning, 
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and, without offence to its begetters, might 
have been used to designate either a material, 
a dynamic, or any other conceivable cause of 
heat. Scientists, however, are not wholly 
exempt from the belief of children and 
savages that to give a name to a thing 
endows them with the ability to understand 
and control it. The meaning of “ caloric ”’ 
soon lost its original generalised character. 
It became circumscribed and precise, and 
when it finally crystallised strong and wide- 
spread faith prevailed in the existence of a 
heat-causing material substance having the 
nature of a highly elastic imponderable fluid 
which could penetrate the pores of all natural 
bodies and unite with their particles until 
released by friction, hammering, or other 
liberating agency. 

Lavoisier, very strangely, was himself 
largely responsible for the fixation of his 
contemporaries’ ideas concerning caloric. 
The extent to which he subsequently aban- 
doned his original wide generalised concep- 
tion of it is illustrated by his explanation of 
the manner of action of gunpowder. Caloric, 
he said, required time to penetrate the pores 
of bodies and if “ the quantity disengaged at 
one moment was too large to get through the 
pores of the surrounding bodies, it must 
necessarily act in the same way as ordinary 





MELLONI’S THERMO - MULTIPLIER 


clastic fluids.” When gunpowder was set on 
fire in a cannon, the quantity of caloric dis- 
engaged could not all find its way through the 
pores of the metal. Its efforts to escape were 
opposed by the resistance of the barrel. They 
were effective only in the direction of the 
muzzle, and resulted in the expulsion of the 
bullet. 

It is a curious commentary on the manner 
in which scientific knowledge has progressed 
that these views could have been held by one 
who discovered the cause of combustion. 

It is not easy to-day to follow the reasons 
which led to a general decay of belief in the 
dynamic theory of heat and a revival of the 
ancient materialistic theory. We can, how- 
ever, see clearly enough that acceptance of 
the dynamic theory was beset with artificial 
difficulties arising from a lack of understand- 
ing of the difference between force and energy 
and a widespread confusion between heat 
and temperature. The strongly entrenched 
phlogiston theory by which the combusti- 
bility of bodies was explained by the presence 
within them of a specific substance, allied, to 
sulphur, also influenced the acceptance of a 
materialistic outlook on heat. 

During the second half of the eighteenth 
century the eclipse of the dynamic theory of 
heat by the caloric theory became almost 
complete. Some philosophers, however, 
retained an open mind on the subject. One 
such was Benjamin Thompson,. Count Rum- 
ford, who while in charge of the arsenal at 
Munich was greatly impressed by the large 


amount of heat developed in the process of 
boring brass, cannon, ence came this 
heat ? he asked. Was it provided by the 
chips separated from the metal by the tool ? 
According to the calorists, the heat was pro- 
duced by the caloric squeezed out of the 
chips in the process of severing them from 
the parent body of metal. Rumford tried 
an experiment with a mass of gunmetal 
weighing 113 lb. and a blunt boring tool. In 
half an hour, after the tool had made 960 
turns, the temperature of the metal had risen 
from 60 deg. to 130 deg. Fah., and the 
metallic dust produced weighed about 2} oz. 
He could not believe that such a great amount 
of heat could be produced by the caloric con- 
tained in such a small amount of matter. In 
another experiment he surrounded the metal 
with a water jacket. After two and.a half 
hours the water reached the boiling point. 
Rumford was convinced that the heat which 
could be produced by the friction of the 
blunt tool and the abrasion of the metal was 
inexhaustible, and drew the logical conclu- 
sion that anything which a body could pro- 
duce without limitation could not possibly 
be a material substance. Not only was he 
convinced that mechanical work could be 
converted into heat; he went further and 














made the first known attempt to evaluate the 
rate of exchange. He 
recorded that “the ma- 
chinery used in the expe- 
riment could easily be 
carried round by the 
force of one horse, though 
to render the work lighter 
two horses were actually 
employed in doing it.” 


He also. stated that 
during one experiment 
26-58 Ib. of ice-cold 


water were raised to the 
boiling point in 2 h. 
30 min. Taking the 
power of a horse as being 
33,000 foot-pounds per 
minute, these figures, we 
find, give the mechanical 
equivalent of heat as 
being 1034 foot-pounds 
per lb. of water raised 1 deg. Fah. Rumford 
realised that this rate of exchange figure was 
rendered higher than it should be because it 
neglected the heat accumulated in the wooden 
box holding the water and other losses, 
Rumford’s observations arg not to be 
regarded as a decisive proof of the falsity of 
the caloric theory. All that he himself 
asserted was that to him it appeared “ ex- 
tremely difficult, if not quite impossible, to 
form any distinct idea of anything capable of 
being excited and communicated in those 
experiments, except it be motion.” The 
observations on the same subject published 
by Sir Humphry Davy about a year after 
Rumford’s were somewhat more conclusive, 
but still not completely so. Davy obtained 
two pieces of ice at a temperature of 29 deg. 
Fah., and placing their surfaces in contact 
kept them “in a continued and violent fric- 
tion for some minutes.” The pieces’ were 
almost entirely converted into water, the 
temperature of which was found to be 
35 deg. “ after remaining in an atmosphere of 
a lower temperature for some minutes.” 
From Black’s experiments.on latent heat, it 
was known that ice at the freezing point 
required the addition of heat to convert it 
into water at,the same temperature. In 
other words, there should be more caloric in 
water at 32 deg. than in ice at 32 deg., and 
still more in water at 35 deg. than in ice at 
29 deg. If then the ice blocks received no 
heat from outside sources, how could friction 


them and convert them from a substance of 
lesser caloric content to another substance 
of greater caloric content ? Davy answered 
this question by denying the truth of the 
caloric theory. Some twelve years later he 
completely accepted the dynamic theory and 
asserted that “the immediate cause of the 
phenomenon of heat is motion, and the laws 
of its communication are precisely the same 
as the laws of the communication of motion.” 

Neither Rumford’s nor Davy’s observa- 
tions made any immediate impression on the 
general body of physicists. The calorists 
accepted the results recorded by these two 
experimenters, but placed on them their 
own interpretation, an interpretation which | 
enabled them to continue to adhere to the © 
caloric theory. Inertia and resistance to 
change in established doctrine triumphed 
over logic, and well into the first part of the 
nineteenth century the caloric theory con- 
tinued to command general -acceptance. 
Carnot’s famous essay of 1824 on the motive 
power of heat was evolved and expressed 
wholly in terms of the caloric theory. As a 
young man the future Lord Kelvin did not 
accept the dynamical theory. 

The decay of the caloric theory dates from 
about 1830. It was induced largely as a 
result of the study of radiant heat, a subject 
which had always perplexed the calorists. 
Was radiant heat a flow of caloric through 
space or was it something entirely different 
from “stationary” heat? During the 
decade 1830-40, this question was answered 
by the labours of the Italian, Melloni, and of 
Professor James Forbes. In 1831 Melloni, 
following Seebeck’s discovery of thermo- 
electricity, invented the “ thermo-multi- 
plier,” a combination of thermopile and 
galvanometer, which enabled thermal effects 
to be measured with a degree of refinement 
hitherto quite impossible. With the aid of 
this device, Melloni soon discovered that 
rock salt was transparent to radiant heat. 
Using prisms and lenses of this substance, he 
showed that radiant heat could be refracted 
exactly like light. Soon afterwards, Forbes 
by the same means demonstrated that it 
could also be polarised. The conclusion that 
radiant heat and light were of the same 
nature could hardly be avoided. As the 
undulatory theory of light was by that time 
firmly established, it was only logical to 
believe that radiant heat was also an undu- 
latory and not a materialistic phenomenon, 
the difference between the two being one 
merely of wave length. Melloni himself 
hesitated to accept this view, but other 
physicists, notably Ampére, felt convinced of 
its truth. In 1837 Mohr went one stage 
further. If radiant heat were undulatory 
motion, he felt bound to believe that 
“common or stationary ” heat consisted of 
an oscillation of the smallest parts, or mole- 
cules, of bodies. 

By 1840 the minds of physicists had thus 
become prepared to abandon the caloristic 
theory and to return to the dynamic view of 
the nature of heat favoured by Newton and 
his immediate predecessors and successors. 
The question at issue had, however, now 
taken a new turn. It was now no longer a 
metaphysical speculation. From it was 
emerging the great doctrine of the conserva- 
tion of energy. So long as heat was regarded 
as a material substance, it was impossible 
to perceive the existence of this natural 
principle, or, indeed, to grasp the full signi- 
ficance of the meaning of energy. Numerous 
experiments, such as Rumford’s and Davy’s, 
exhibited the apparent disappearance of 
mechanical or kinetic energy, with nothing 
but heat left to show for it. With the adop- 
tion of the conception of heat as a mode of 





or any other process liberate caloric from 





motion of the particles of a body, the mind 
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naturally leapt to the conclusion that heat 
was a form of energy and that the total quan- 
tity of heat in a body was identical with the 
total kinetic energy of its oscillating particles. 
The experiments over which philosophers 
and physicists had pondered so long did 
not therefore exhibit the disappearance or 
destruction of energy, but its conversion 
from one form—mechanical or kinetic—to 
another—heat or thermal energy. The 
doctrine of the conservation or indestructi- 
bility of energy would follow if it could be 
-proved that the conversion was always 100 
per cent. and just 100 per cent. complete. 
The whole subject has to-day been made so 
simple and obvious to us that it is very easy 
to overlook the magnitude and difficulties of 
the problem which the physicists of those 
days had to face. They could measure in 
foot-pounds the mechanical work expended 
in any one experiment, and in heat units the 
amount of heat produced. A single experi- 
ment, however, would prove nothing. Ulti- 
mate acceptance of the truth of the principle 
would depend upon a repetition of the same 
result in numerous experiments. Not only 
would it have to be proved that the conver- 
sion of mechanical energy into heat energy 
always took place at the same rate of 
exchange; it would also be necessary to 
prove that the conversion of heat energy into 
mechanical energy always took place at the 
reciprocal rate of exchange. Further, it 
would be necessary to examine other forms 
of energy, such as electrical energy, and 
prove that their rates of exchange were in all 
respects consistent with that established for 
the conversion of mechanical into thermal 
energy. The experimental programme here 
indicated cannot even yet be said to have 
been completed sufficiently fully and with 
sufficient refinement to justify absolute faith 
in the principle of the conservation of energy. 
We accept the truth of that -principle 
primarily because it fits simply and naturally 
into the Newtonian system of natural philo- 
sophy and yields a consistent picture of the 
mechanism of natural phenomena. 
Experiment has now given us very reliable 
estimates of the rate of exchange of mecha- 
nical energy into heat energy, and, in general, 
of any form of energy into any other form. 
Nevertheless, the triumph of the dynamic over 
the materialistic theory of heat is still not 
complete. It has, in fact, recently been 
challenged. The relativitists are neither 
calorists nor believers in the dynamic theory, 
but have, in effect, welded a little of the 
caloric theory on to the other. All forms of 
energy, including heat energy, consist, they 
maintain, of two parts, one fundamentally 
expressible in terms of Newtonian kinetic 
energy and the other—usually by far the 
smaller part—in terms of Newtonian mass. 
In the same way they accept neither the 
corpuscular nor the undulatory theory of 
light but a combination of the two, accord- 
ing to which light consists of a stream of 
“ photons’ or entities, which sometimes 
behave as discrete material particles and 
sometimes purely as waves. , 


(To be continued) 








Tue Late Mr. J. H. Hart.—We regret to learn 
of the sudden death, on September 7th, whilst on 
holiday, of Mr. J. H. Hart, of the electrical m i 
instrument sales staff of Elliott Brothers (London), 
Ltd., after just completing sixty years’ continuous 
service with the firm. Mr. Hart was born at 
Arborfield in Berkshire in 1869, and joined the firm 
in 1884, when it was at St. Martin’s Lane. In 1910 
he took charge of the sales department of the 
London office at Leicester Square. Since 1923, 


when the London office was moved to Lewisham, 
Mr. Hart has been a well-loved and respected figure 





at the Century Works. 


Boulton and 


By A. K. 


HE traveller on the Great Western Rail- 

way, looking out on the north side of the 
line as the train from Paddington reaches a 
point about 1 mile east of the station at 
Twyford, will see, close to the railway, the 
red-brick tower of the parish church of 
Ruscombe, Berks. It is not an ancient build- 
ing or one of any marked architectural merit, 
but it contains a tomb which has rather special 
interest for engineers, since here lies Sir 
James Eyre, Chief Justice of the Common 
Pleas, the judge who heard the historic 
actions for infringement brought by Boulton 
and Watt against Hornblower and Maberly 
and against Bull. In the case of Boulton and 
Watt against Bull, the substance of the argu- 
ment put forward on behalf of Watt was that 
the improvement made by him “ consisted 
in a discovery, that by letting out the steam 
from the cylinder into another vessel in order 
to condense it, instead of admitting cold 
water into the cylinder for that purpose, as 
was done in Newcomen’s engine, and by 
keeping the cylinder hot, the consumption of 
steam and consequently of fuel would be 
diminished.”” The cases are, of course, on 
record (see Blackstone, Common Pleas, 
Vol. 2, page 469), but what may not be so 
well known is an account given by Joseph 
Bramah (principal witness for the defendants) 
of the summing up addressed to the special 
jury by Chief Justice Eyre in the case of 
Boulton and Watt v. Bull. This record is as 
follows :— 

“TI confess, said your Lordship, that 
what has fallen from the last evidence 
(meaning myself) has very materially 
changed my ideas respecting the sufficiency 
of the specification. The word Engine I 
agree with the Witness, does imply some- 
thing composed of parts; and conse- 
quently these parts must have proportion 
and relation one to another ; which he, the 
witness, properly calls organization: so 
that the word Engine does certainly com- 
prehend and impress the mind with an idea 
of some organized machine, and not 
principles only. And it appears to me on 
viewing the case in this shape, that pro- 
vided the effect the Plaintiffs propose to 
produce, does either wholly or partially 
depend on the construction and organiza- 
tion of a machine, or in which these prin- 
ciples were applied to produce this effect ; 
it certainly was the duty of the inventor 
to lay down in the most instructive manner 
he was then able, how this machine was to 
be composed and made capable of the 
effect he had stated in his petition to the 
King to be thereby produced. This the 
Law, which regulates these monopolies 
(continued your Lordship), does require, 
and can take nothing less; and this being 
the price every inventor is to pay for his 
patent, none can have a good title deed who 
wilfully or ignorantly withhold a part. 
And as the King held nothing but this 
specification to guarantee the public in 
their reversionary right to the benefits of 
the invention, he could not make a fair 
account to them if this instrument was 
defective. How far (said your Lordship) 
this may be the case or not the case in the 
present instance, I will not take upon me 
to determine; I must leave that’ as a 
particular point of Law, on, which the 
whole hinges, to the opinion of the Court. 
At the same time I will allow a verdict in 
the Plaintiffs’ favour, if the Jury should find 
it so, as far as I can fairly go; that is to 
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say, for the infringement which seems to be 
clearly proved to have been committed by 
the Defendant on the Plaintiffs’ engine 
according to the models, drawings, “ke, 
produced by them in Court. But how far 
they had a right to prosecute for the 
infringement of their Engine, when in their 
petition to the King, they had claimed none, 
nor even in their specification properly 
described one, I must leave the Court to 
determine at a future time. I confess, said 
your Lordship, I am sorry I can get no 
farther, as I think the inventor’s ingenuity 
deserving every praise; but on the other 
hand I must do Justice; and if he has 
wilfully, cunningly, or ignorantly left 
undone any thing the Law requires, it 
must unavoidably be his own misfortune: 
for in such a case we cannot help him ; he 
has himself to blame, not us. I think it 
evident, as I have said before, that it was 
in the power of the Plaintiff after the 
number of experiments he had made, the 
expense, labour and fatigue it had cost him 
during six years, to have given a true 
description and exemplification of the 
result ; and if not then able to describe the 
best and most perfect Engine he might 
make, he could undoubtedly what he had 
done. Your Lordship further observed, 
this you conceived was all the Law 
demanded ; such a Specification only as 
the inventor could give, and not such a 
one as he could not give. How far he had 
or had not complied, you would leave to 
the opinion of a Court of Judges; in the 
mean time you wished to indulge him with 
the opportunity of searching all the Court 
records, to find any former decision that 
would help him to justify his claim: and 
having done this, he must abide the issue. 

Which issue, your Lordship knows was 

undecisive, and the preponderating side of 

the scale still left to be ascertained.” 

If, as was said by the celebrated John 
Horne Tooke—who on at least one occasion 
was defended by Sir James Eyre before he 
became a judge—‘ reasoning is the art 
of putting words together,” Sir James Eyre 
was certainly a most able practitioner, and a 
biographer has said of him that he displayed, 
in his remarks to juries, “‘ some of the highest 
judicial qualities, patience, impartiality, and 
the power of sifting relevant from irrelevant 
matter, and presenting the former to the 
jury in a luminous manner.” It may also be 
mentioned of him that he was made Deputy 
Recorder of London when not yet twenty- 
eight years of age. 

Judgment for the plaintiffs in the case of 
Boulton and Watt against Bull was given, 
as has been related, subject to the opinion 
of the Court as to the validity of the patent. 
Not until January, 1799, was a final decision 
announced, when, in the Court of King’s 
Bench, the validity of Watt’s patent of 
January 5th, 1769, was upheld. All the way 
through this long litigation—it lasted from 
June, 1793, until January, 1799—the issue 
was precarious. The most effective witness 
on the side of Boulton and Watt was doubt- 
less the handsome and eloquent Professor 
John Robison, who, according to Watt, 
“‘ exerted himself much ” and “ did wonders.” 
It is recorded that when Robison returned to 
Edinburgh he gave his natural philosophy 
class an account of the proceedings, charac- 
terising them as “not more the cause of 
Watt versus Hornblower than of science 





against ignorance.” This was certainly not 
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the view of the judges, and Robison, had 
he so expressed himself in the witness box, 
would likely have ~-been roughly handled. 
Watt, after all, had received from Parliament 
an extension of his patent to twenty-five 
years, notwithstanding which he refused to 
jicense Other engine builders to use the 
separate condenser. The potential engine 
user had either to (1) wait until Watt could 
build them one or (2) purchase some adapta- 
tion of the old Newcomen engine without 
separate condenser. In effect, Boulton and 
Watt were embarrassing industry at a time 
of altogether exceptional activity. This was 
a point dwelt on by one of the judges (Sir 
Francis Buller) in the case of Boulton and 
Watt against Bull. He argued that “ where 
a patent is taken for an improvement only, 
the public have a right to purchase that 
improvement by itself, without being 
encumbered with other things.” 

A technical point urged with great vehe- 
mence by Bramah related to the use by Watt 
of an air pump, without which the surface 
condensing engine was unable to function. 
A patent covering the air pump had been 
granted in 1759 (No. 739) to Henry Wood, 
and Bramah in his evidence (Boulton and 
Watt v. Hornblower and Maberly) craved 
the patience of Chief Justice Eyre while he 
made “a solemn protestation.” It was as 
follows :—“‘I declare, and I challenge every 
scientific man to disprove it, that all the 
improvements which have yet fallen within 
my observation on Steam Engines do wholly 
depend on the application of Mr. Wood’s 
invention, viz., a pump; or I will at least 
say in a proportion of fifty to one compared 
with the other additions made by Mr. Watt, 
with all his retinue-of Doctors, Professors, 
Philosophers, Mathematicians and Mech- 
anics.”” Bramah stated, in another part of 
his very able evidence, that “in order to 
fully ascertain the utility or in-utility of 
Condensers, I have built an Engine for the 
use of my own manufactory, in which I 
determined to try a condenser without an 
Air Pump; and force out the condensed 
water and uncondensed vapour, or a‘r, by 
the influx of the steam, as in Newcomen’s. 
But in this I utterly failed, and with all the 
stratagems my abilities could suggest, and 
spending money for two months, I could not 
make the Engine work five minutes together 
without stopping of her own accord. And 
I conclude that this method is impracticable ; 
and that no Engine can be built with a con- 
denser and without an air-pump, anything 
like so good as Newcomens. And I will 
likewise affirm, my Lord, and state it as an 
immutable position, that by taking away this 
pump which extracts the condensed water, 
and uncondensed vapour from the best 
Engine ever built by Messrs. Boulton and 
Watt, the motion could not be continued one 
minute with a force sufficient to carry her 
vis inertia, although the resistance of the 
work should be detached at the instant the 
action of the pump was suspended.” 

What impression these particular argu- 
ments made on the mind of the judge we 
cannot know. Many in the Court were 
observed to “laugh very loudly,” and 
Bramah expressed the “hope” that “ your 
Lordship, although no Engineer, will perfectly 
understand what I have advanced.” The 
judge does not appear to have concerned 
himself with the matter of the air pump, 
since in his remarks (quoted above) he shows 
that what occasioned doubt in his mind 
related to the sufficiency of the specification 
and ambiguity. 

Chief Justice Eyre died not long after 
delivering the summing-up quoted by 
Bramah, and those who catch sight of the 
brick tower of Ruscombe Church may be 








interested to know that, apart from the 
juridical episodes which connect him for ever 
with the history of the steam engine, he is 
famous for having presided at the trials of 
eminent persons charged with conspiring 
against the constitution. That Sir James 
Eyre was much harder on felons than on 
infringers of patents is shown by his charges 
to grand juries. For example, when, in 1783, 
the Secretary of State became alarmed at 
the increase in crime and advised the King 
to let the full penalties of the law take their 
course, ‘‘ Lord Chief Justice Eyre went on 
the Home Circuit, beginning at Hertford 
and finishing at Kingston, and in his charge 
to each grand jury he told them to be careful 
what bills they found, for he had made up 
his mind that whatever persons were con- 
victed for felony he would hang them all.” 
The contemporary writer who records this 
adds that the judge “kept his word; he 
spared neither man nor woman.” 

Those who might wish to know what Sir 
James Eyre looked like can (or could) satisfy 
their curiosity by examining his portrait’ in 
Gray’s Inn Hall. 








American Engineering News 


Chicago Water and Sewage Treatment 


The first of two great water filtration 
plants for Chicago is expected to be put in 
operation during 1944, but owing to war 
conditions it will provide only for clhorination 
at present. It has a capacity of 320 million 
gallons daily, on the basis of 2 gallons per minute 
per square foot of filter area. Pollution of Lake 
Michigan in the vicinity of Chicago by sewage 
and industrial wastes from cities and factories 
further south has long been a source of trouble 
and danger, which was relieved to some extent 
by the reversal of flow in the Chicago River, so 
that polluted water from the lake would flow 
inland and be discharged into the Mississippi 
River. The situation became troublesome 
again with increased pollution and with the 
draught of water from the lake restricted by 
legislation. Plans were made for a series of 
sewage treatment works to overcome these con- 
ditions, but financial troubles and other factors 
have delayed their completion. To provide a 
safe water supply for the southern part of the 
city, filtration was proposed, and an experi- 
mental plant was built in 1928. A permanent 
plant was authorised in 1935, and construction 
was begun in 1938, the site being a 40-acre area 
of made or filled land, extending into the lake 
like a pier. Buildings, pumps, connecting 
tunnels to the water-distribution tunnels, and 
other works were well advanced in 1942, when 
the priority system under war emergency 
necessitated changes in plans to reduce the 
amounts of critical materials needed. Mean- 
while, pollution was inczeased by the establish- 
ment of additional war industries along the lake 
shore south of the city. Early in 1943 the 
priority restrictions were relaxed, so that addi- 
tional contracts could be placed for work to 
be completed in this autumn, when partial 
operation of the plant may be started. About 
70 per cent. of the bacteria and suspended 
matter will then be removed. The water will 
not be filtered, but longer contact for the present 
chlorination will be available in a reservoir of 
50 million gallons capacity. 


American Foundry Industry 

The enormous war*demand for cast- 
ings of all kinds still continues, but it is esti- 
mated that in the three years of war some 200 
foundries, out of an approximate 2800, have 
gone out of business, so that the total output 
of 1943 was 12 million tons, as against 15} 
million tons in 1942. During the war period 
about 40 per cent. of all foundries have increased 
their capacity. The percentage of plants making 
such increase was 64 per cent. of all steel 


52 per cent. of aluminium foundries, 49 per 
cent. of brass and bronze foundries, 48 per cent. 
of malleable iron foundries, and 30 per cent. of 
all grey iron foundries. The increase in capacity 
ranged from 25 to 50 per cent., and 70 per cent. 
of foundries are now running at 75 to 100 per 
cent. of capacity. Nearly 20 per cent. of the 
foundries have undertaken the production of 
castings of new metals or alloys, and most of 
these expect to continue this practice after the 
war. About 72 per cent. have 100 employees 
or less, and nearly all have man-power diffi- 
culties, both as to skilled and unskilled labour. 
Back-logs of orders on hand are sufficient for 
from three to eight months. To meet the 
expected post-war competition, some 86 per 
cent. of steel foundries plan to develop or 
expand their plants and to purchase new equip- 
ment as additions or to replace worn-out plant. 
This percentage is 80 per cent. for malleable, 
72 per cent. for magnesium, 70 per cent. for 
aluminium, 67 per cent. for brass and bronze, 
and 63 per cent. for grey iron foundries. The 
equipment listed includes melting and heat- 
treatment furnaces, moulding and core-making 
machines, ovens, material-handling machinery, 
shake-out machines, blast cleaning or fettling 
equipment, dust arresters, sand-preparing 
plant, and also X-ray and other imspection 
equipment. New equipment and methods must 
meet the labour shortage situation, the appren- 
tice system must be expanded, and there must 
be ability to meet specifications of increasing 
stringency. 


American Steel Industry 

The new Gary plant of the United 
States Steel Corporation, for the production of 
pipes and tubes of alloy steel and stainless steel, 
was put in full operation in April, although 
some departments had been at work before this. 
It includes butt weld, lap weld, and seamless 
mills, the last producing large-size pipe for oil 
and gas pipe lines. An important part of the 
product is tubing for aircraft construction. 
Both solid billets from electric furnaces and 
hollow billets of open-hearth steel are used. The 
latter are rolled over mandrels, cold drawn, 
reduced, normalised annealed, and heat treated. 
The use of molten cupola iron in open-hearth 
furnaces is found to reduce the cost about £1 
per ton, as compared with cold metal. The 
length of heats is reduced 50 per cent., and the 
amount of electric current about 33 per cent. 
Some plants using cold metal are trying to 
get similar results, as well as increased pro- 
duction by the use of scrap premelting furnaces. 
Of six of such premelting furnaces, three are 
adjuncts of electric furnaces and three of open- 
hearth furnaces. In the metal working industry, 
which represents about 54 per cent. of all 
manufacture, the reconversion from war to 
peacetime production is estimated to be capable 
of immediate change in 75 per cent. of the 
plants; in 15-5 per cent. the change will 
require a month; 3-6 per cent. will require 
three months, and 6 per cent. will require six 
months or more. But there is great need of 
definite planning for post-war conditions. Net 
profits of the steel industry in 1943 were the 
lowest since 1940, although production increased 
33 per cent., and steel sales increased 111 per 
cent. Prices were as in 1941 and payrolls con- 
tinued to rise, but with high capacity of pro- 
duction the rising costs of material and labour 
were absorbed by the industry. The number of 
employees was 929,100, only slightly more than 
in 1942, but the payroll was 23 per cent. higher 
Ingot capacity was 84,339,858 tons, or 3 per 
cent. above that of 1942. 








Metat Sprayine Costs Repucep.—According 
to Iron Age, by using natural gas and oxygen for 
the metal spraying of zinc or copper on light sheet 
metal at the Westinghouse plant in Mansfield, Ohio, 
a 15 per cent. reduction in fuel cost and higher 
spraying speeds has been obtained. Although oxy- 
acetylene for the metal spraying of sheet metal has 
several advantages, it has one disadvantage on a 
large production plant, as the underwriters specify 
that acetylene pressures must not exceed a maximum 
of 15 Ib. per square inch, and this pressure limitation 
was a definite handicap in trying to increase the 





foundries, 65 per cent. of magnesium foundries, 


capacity of the spray guns, 
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Engineers and Shipbuilders in Scotland 


No. I 


At a joint meeting of the Institution of 
Naval Architects and Institution of 
Engineers and Shipbuilders in Scotland, held 
in Glasgow on Friday, September 22nd, 1944, 
Lord Chatfield, President of the Institution 
of Naval Architects, presided. In opening 
the proceedings he said they had now to 
think about what they were going to do 
when victory came. Only Sir Stanley 
Goodall and his colleagues in the Admiralty 
could tell what would happen to the Navy, 
and whether they were going to have after 
this war that regular shipbuilding programme 
spaced over a period of time, which was so 
important, and which after the last war had 
been entirely neglected. They were all 
immensely concerned with the future of 
shipbuilding of merchant ships. There was 
no industry which had been crippled like the 
merchant service. The ships that it had now 
were a very small percentage of what existed 
even when the war started. Most of them were 
war-built to Admiralty specifications, instead 
of being built for economical commerce, and 
a great fleet of merchant ships was growing 
up in the United States and might have a 
profound effect on their prospects, according 
to how they developed. With all that uncer- 
tainty, and even uncertainty as to the future 
control and guidance of the Mercantile 
Marine, they could see that, whatever 
happened, the naval architect would have 
plenty to do, as would the shipbuilder and 
engineer, and research and initiative would 
be an important factor. 

Mr. Murray Stephen, President of the 
Institution of Engineers and Shipbuilders in 
Scotland, in the course of a few remarks, 
said he felt personally that a very great deal 
of good could come out of joint meetings, 
and both Institutions would benefit by holdiug 
them more frequently. They broadened the 
interest of both, and he was sure that the 
provincial institutions would always welcome 
them. 

Dr. J. Foster King, C.B.E., LL.D., then 
read his paper on “ Longitudinal Bending 
Moments ” (reprinted on page 247), and the 
following discussion took place :— 

Mr. J. L. Adam, C.B.E., said that in the 
classification societies they had to provide 
an owner with a ship, which, -given reason- 
able handling, would not fail him in any 
weather and unless very unreasonably loaded. 
Generally speaking, such ships were in exist- 
ence, and he had himself analysed classes of 
ships which over twenty years had given no 
indication’ of any kind of longitudinal 
trouble. But when that was done and 
related to the load line standard which Dr. 
King quoted, every one of those ships with- 
out exception was found equal to the load 
line standard at a draught slightly in excess 
of 0:06 L. He did not think it was enough 
to provide any reserve. Actually, if Dr. 
King’s diagrams were taken and the value 
of T for his formula were taken at 40, and 
that line was made a vertical line, one got 
something very near what was required. 
Due to the Admiralty, the N.D.W.T., and 
the classification societies, together with our 
friends from America, there were more data 
to-day as to the behaviour of classes of ships 
at sea than there had been at any equal time. 
It was very difficult to analyse all that. data, 
but there was a clear indication that if a 
type of vessel gave trouble at a draught of 
approximately 0-07 L, she would also give 


that, the ships that did not give trouble in 
ballast condition did not give trouble in load 
condition. 

Mr. R. B. Shepheard, B.Sc., said that 
several questions arose in regard to the calcu- 
lations involved in Figs. 2 to 4. Perhaps Dr. 
King could tell them whether the results 
were applicable to lines different from the 
ones that had been used. In other words, it 
was probable that the ship on sections above 
the load line had an appreciable effect on the 
wave-sagging moment, the effect being less 
in the hogging moment. The effect of the 
Smith and Read corrections to the normal 
water results given in Fig. 2 might be sum- 
marised as followed :—In the sagging con- 
dition the Smith correction reduced the T 
value by some 28 per cent., and when the 
Read value was included the reduction. was 
6 per cent. In the hogging, the Smith correc- 
tion reduced by some 16 per cent. and the 
Smith and Read correction by 13 per cent. 
The approximation between the Smith 
correction results was very close, but it could 
not be said that the Read corrections were 
really closely approximated. -It would be 
helpful if Dr. King would state whether the 
Read correction given in Fig. 4 also included 
the effect of pitching as well as heaving. The 
total effect of the two corrections, using the 
average figures shown above and in the 
diagrams, was that the sagging moment was 
not greatly influenced, but that the hogging 
moment was appreciably reduced. 

On the whole subject of hull strength, they 
still had an enormous amount to learn. When 
the total longitudinal bending moment had 
been established, it was still necessary, using 
the normal beam theory, to choose empirically 
a working stress for the structure in associa- 
tion with the assumed wave section modulus. 
Experience must augment the criterion upon 
which the classifications were based. 

Professor A. M. Robb, D.Sc., said that 
he would start with a criticism of Fig. 2 of 
the paper. At the beginning of the paper the 
author suggested, and in his presentation of 
the paper he gave to Mr. Turnbull the credit 
of evolving a new criterion, that quantity T, 
which he successfully concealed in the end. 
There was no means of determining the value 
of T in the paper. He further suggested that 
with reference to Fig. 4, although it was very 
difficult to speak definitely in the absence of 
all the relative information, there was a 
point of principle underlying the Read correc- 
tion. With the Read correction one could do 
either of two things. One could estimate the 
natural heaving period of the ship. One 
could then bring into the picture the period 
of encounter with the wave, which brought 
into the picture the speed of the ship, as to 
which there was no reference here, and then 
by a comparatively simple piece of mathe- 
matics one could get a shot (no more than a 
shot) at the heave ef the ship into the wave. 
The chances were that the figure would be 
wrong, and so the alternative might be 
accepted, that of making a guess, no more 
than a guess, at the extent of the heave. As 
to that, there were no reliable data. So far as 
he knew, there was only one reference in the 
“ Transactions ” of the Institution of Naval 
Architects, and that was to a spring balance, 
showing a variation of 10 per cent. above and 
below the normal wave. If one took that 


10 per cent. as the extent of the heave, one 
found that the bending moment was increased 


mathematical solution, it might be inaccurate 
quantitatively, but one at least got a remark. 
able qualitative result—that the maximum 
heave was into the trough, but out of the 
crest. So that since it was only a heave into 
the wave, one could forget all about the 
heave out of the crest, and so could forget 
about it altogether when dealing with 
hogging moments and save a lot of work, 
He would like to endorse very cordially Dr, 
King’s remarks on the suitability of ordinary 
bending moments for the ballast condition, 
No ordinary text-book criteria or any other 
standard could take account of a loaded 
condition. That raised the question whether 
the basic figures of their strength calcula. 
tions were justifiable. 

Mr. L. Woollard said that Dr. Foster 

King’s paper was written round mer. 
cantile shipping practice, but, neverthcless, 
it was of great interest to the Admiralty, 
There they had an enormous variety, com. 
pared to the Mercantile Marine. What was 
normally done in the early stages of the 
design was to make a structural section with. 
out having the advantage of the guidance 
which they would have from the registration 
society’s scantlings. They were based 
generally on another ship; and then the 
various calculations were done. In a recent 
design they worked out the calculations 
affecting a large number of fairly large ships. 
They had first of all to approximate to the 
bending moment, and they used the old 
formula. They got a result which seemed to 
be ridiculous, and it was very startling. They 
had to go on with the design because it was 
wanted in a great hurry, but when the staff 
permitted, they worked out the thing pro. 
perly, and found first that the scantlings were 
all right, and, secondly, that the K formula 
was valueless. They then looked into the 
basis of the K formula, and turned up 
Alexander’s paper. Alexander’s paper made 
it clear that K varied as the draught. In 
other words, K was not a constant but a 
coefficient. It seemed the best thing they 
could possibly do was to ignore and bury the 
K formula. If one investigated the matter in 
a very simple theoretical way, one was driven 
inevitably to the formula given and used by 
Dr. Foster King in the T formula, which, he 
stated, was due to Dr. Turnbull. He thought 
the important pert of the paper was that 
new formula, and hoped it would be adopted 
invariably in the future. 
Dr. J. M. McNeill, M.C., said that in this 
further development of his 1928 suggestions 
to examine the separate wave and weight 
components of the longitudinal bending 
moment, the author had made an exhaustive 
study of the effect of draught and coefficient 
of fineness on the wave factor. The results 
had been presented in very clear diagram- 
matic form, using the new criterion 


_Mx10° 
LB 
That might be related directly to the criterion 
for total longitudinal bending moment 
referred to in the 1928 paper, viz., 

L*B 
M=0-0215 35 d 
for any given ratio of draught to length. On 
the charts a line for total bending moment 
(L.B.M.) values of T was shown against d/L. 
It was found that that corresponded to the 
1928 formula from d/L=0-08 to 0-05, but 
from 0-05 to 0-04 d/L a constant T value 
was maintained. It was not clear why that 
had been necessary. Values of bending 
moments for three large passenger vessels 
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trouble at approximately 0-04 L. More than 


by 10 per cent., and that was the end of it. 
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of 27-1, 24-3, and 24-5 for corresponding 
designed draught ratios d/L of 0-044, 0-041, 
and 0040 respectively. 'Those would support 
a continuation of the L.B.M. line to 0-04 d/L 
on the basis of the 1928 criterion. 

The author’s ultimate aim would appear 
to be to improve on the present use of an 
overall L.B.M. formula, by the estimate of 
“reasonable weight moments ”’ to be added 
to the wave effects shown in the charts. 
Surely the satisfactory determination of the 
weight moments in varying service conditions 
woul eventually require as much labour as 
the calculation of the usual static L.B.M. 
Nevertheless, for certain known types with 
which registration societies might be most 
familiar, there was much to be said for Dr. 
King’s suggestion that a further analysis of 
still water bending moments would provide 
yalues which, used in conjunction with the 
wave bending moments, would supply a more 
satisfactory solution of the problem. 

Dr. E. V. Telfer, D.Sc., sketched the 
history of the investigation of the problem 
with which the paper is concerned, ard 
referred particularly to Suychiro’s work, 
published in 1912 in the “ Transactions ”’ of 
the Japanese Society of Naval Architects. 
That paper demonstrated the practical 
identity of the sinusoidal and trochoidal 
waves in wave bending moment. Actually, 
said Dr. Telfer, Suychiro clearly anticipated 
Dr. King’s T criterion. Suychiro gave 
values of T/10® over a range of water plane 
area coefficient of 0-70 to 0-90. The value of 
T for 0-70 was 18-6, for 0-80 it was 23-0, 
and for 0-90 it was 28-4. The author did 
not give water plane area coefficient values, 
but approximating to those showed excellent 
agreement between the author’s T values 
of Fig. 2 and those of Suychiro. In 1923, 
discussing Mr. W. Thomson’s paper before the 
Institution, he (Dr. Telfer) followed up a 
suggestion of Vivet and deduced a simple 
expression for wave moment, assuming a 
lmear wave contour as approximating to the 
trochoidal modified by. the Smith correction. 
That expression when rearranged in T value 
form gave T=28-6 d®, where d was the water 
plane area coefficient. Those results were 
not far removed from the author’s Fig. 3 
for average draughts. Compared with the 
Suychiro values, they implied a Smith correc- 
tion reduction of some 20 per cent. Alterna- 
tively, a linear wave height of one-sixteenth 
of the ship’s length produced the same wave 
moment as the standard height trochoidal 
wave. That regarding of the wave moment 
problem as one of trim suggested that there 
should exist a fairly constant relation between 
the level moment to change trim lin. and the 
wave moment. For the linear wave it was 
easy to show that the wave moment was 
given by one-quarter the wave height in 
inches times the moment to change trim lin. 
For the trochoidal wave one-third the wave 
height in inches would apparently give the 
equivalent trim. That approach to wave 
moment should prove useful, since moment to 
change trim lin. was generally available for all 
vessels from the hydrostatic data. Similarly, 
the weight moment was merely a trim calcu- 
lation which was again generally available 
for most vessels. In view of the foregoing 
remarks, it would’ be useful if Dr. King could 
give them the water plane area coefficients 
associated with the load blocks of 0-60 and 
0-80, and also the ballast water plane coeffi- 
cients. In Fig. 2 the rapid reduction in 


ballast moment with increased load draught 
raised the question whether it’ was reasonable 
to maintain the same ballast draught for 
such a wide variation in load draught. 
Admittedly the diagram was. prepared more 
from the standpoint of ease of calculation 
than clarity of physical interpretation, but 





as such one was apt to be misled, since the 
changes which were evident were clearly due 
to the change in the ballast water plane coefti- 
cient caused by the variation in water plane 


spacing. Dr. King’s reference to ships 
becoming more sluggish with increased 
draught, thereby being probably _ less 


strained, was certainly intri . Were 
they to accept, however, that all classifica- 
tion practice which required increased scantl- 
ings because of increased draught on con- 
stant dimensions was thus suspect? Dr. 
King evidently drew his conclusions from 
Figs. 3 and 4, but surely that was inadmis- 
sible, since the draught scale was not that of 
a particular ship which had an increased 
water plane area coefficient with increase of 
draught, and hence had also an increase of 
wave moment. The major issue left in dis- 
pute by the paper was the controversy of 
stress and hence scantling reduction in fine 
versus full ships. Dr. King’s paper did not 
dispose of the evidence placed at our dis- 


posal by Mr. Chanpress in 1928. If it was 


true that the classification societies did not 
find from experience any case for lighter 
scantlings, that was by no means proof 
against the fine ship. If, for example, all the 
Admiralties of the world based their structural 
designs on the standard longitudinal strength 
calculation, which must allow lower scant- 
lings for finer forms, the classification societies 
would appear to have no argument to defend 
their neglect of fineness. Some subtle stress 
increase due to increased speed could not 
be pleaded, since whatever influence speed 
had would more truly apply to warships than 
to merchant ships. It was to be regretted 
that when the move towards finer blocks in 
cargo vessels took place some years before the 
war some reduction in scantling was not 
attempted, or, alternatively, that the war 
itself was not used as a justification for 
lighter scantlings more scientifically distri- 
buted. If classification societies regarded 
experience as the sole arbiter, then surely 
they should allow experience with reduced 
scantlings to be obtained in order to advise 
themselves in the matter. It was not suffi- 
cient to argue that because fine ships showed 
no evidence of excessive strength they were 
therefore not too strong. The troubles 
which could occur in all ships through bad 
local design were quite independent of 
scantlings, as witness the behaviour of 
welded “Liberty”’ ships, due chiefly to 
inattention to structural discontinuities. 

Dr. Foster King replied shortly, thanking 
the speakers in the discussion, but attempting 
no reply. 








Electricity Supply in South 
Africa 


Tue Electricity Supply Commission of South 
Africa (Escom) supplied over 35,500 million 
units of electricity to consumers in 1943. This 
entirely South African enterprise, financed by 
publicly subscribed funds in the Union, now 
supplies nearly 64 per cent. of the country’s 
electricity. Its sales of electricity have grown 
from 161 million units in 1926 to over 4275 
million units in 1943. The Commission takes 
pride in its vital contribution to the national 
war effort, and feels confident of its ability to 
take an even greater payt in the post-war 
development which will be so largely dependent 
on a cheap and abundant supply of electricity. 
The Commission lies under the obligation to 
make power available wherever required, and 
the Electricity Act of 1923 granted it no greater 
advantages than those enjoyed by private 
enterprise, and further stipulated that as. far 
as practicable it should carry on its undertakings 
at neither a profit nor a loss. The Commis- 
sion, it says, operates strictly on business lines, 





is outside political control, the Commission 
must finance its undertakings out of fixed+erm 
interest-bearing loans and not share capital. 

The Commission now owns seven main power 
stations, with a total installed capacity of 
872,650 kW of generating plant, including 
66,000 kW under construction in the Vaal 
power station, which will be increased to 
1,084,150 kW when plant now on order is 
installed. With the exception of its hydro- 
electric station at Sabie, the Commission’s 
power stations are all operated by steam, and 
are situated respectively at Cape Town (Salt 
River), Colenso, Durban (Congello), Vereeniging 
District (Klip), Heilbron District, near Viljoen’s 
Drift (Vaal power station), and Witbank. 

The Commission’s licensed area of supply in 
the four provinces of the Union is now over 
34,000 square miles, and it owns over 2470 
route miles of overhead power lines and 100 
route miles of underground cables, the total 
step-up and step-down static transformer 
capacity on the systems being more than 
1-5 million kVA. Along the 1229 track miles 
of electrified railway lines in the Union, the 
Commission owns fifty-one sub-stations for 
converting power from alternating to direct 
current for traction purposes. The total 
number of all classes of consumers supplied 
with electricity from the Commission’s various 
undertakings at December 31st was 12,285. 

Electricity was first supplied by the Commis- 
sion in November, 1925, from its small hydro- 
electric power station, which consisted of a 
350-kW set on a site about 6 miles from Sabie 
township, Eastern Transvaal, as a stopgap 
pending completion of a 1350-kW hydro-electric 
station being erected in the Savie River gorge. 

In 1927 the Commission purchased from the 
Railway Administration the Colenso 60,000-kW 
power station. The present installed capacity 
of this station is 85,000 kW, but an additional 
25,000 kW set.is on order, and further exten- 
sions are planned. By May, 1926, the supply of 
electricity was commenced from the Com- 
mission’s Witbank power station. It. was 
established to augment the expanding power 
demands of the Witwatersrand goldmining 
industry. This station had then an installed 
capacity of 60,000 kW, now increased to 
108,000 kW. 

The Railway Administration’s decision to 
electrify the Cape Town suburban railways 
resulted in the establishment of the Commis- 
sion’s Salt River power station, and the agree- 
ment between the Commission providing for 
the interconnection of the new station and the 
Cape Town Corporation’s existing station at 
Dock Road, and the interchange of power. The 
growth of the demand for power led to the 
pooling of the two undertakings’ power 
resources, and at present the Salt River station’s 
capacity is 90,000 kW, while the City Council’s 
power station now-has an installed capacity of 
120,000 kW, and is ultimately to be expanded 
to a total of 200,000 kW. 

Shortly after its inauguration the Commis- 
sion agreed with the Durban City Council to 
erect a new power station at Congella, and 
supply electricity in bulk to the municipality. 
The new station started in July, 1928, with a 
generating capacity of 24,000 kW, which, has 
now been increased to 98,000 kW, and when 
extensions ow in progress are completed the 
total installed capacity will be 178,000 kW. 

Increased demands for power were made 
early in 1932 to the Victoria Falls and Trans- 
vaal Power Company by its consumers, which 
include the large majority of the goldmining 
companies in the Witwatersrand area. These 
demands resulted in an agreement between the 
Commission and the Falls Company, under 
which a new generating station, to be con- 
structed and operated by the Falls Company 
on behalf of the Commission, was entered into. 
Supply was commenced in March, 1936. The 
Klip station at present has a capacity of 
424,000 kW. In 1938 the Commission, 
in co-operation with the Falls Company, 
decided to erect a new power station, to be 
known as the Vaal power station, on the Orange 
Free State side of the Vaal River, about 12 miles 
from Vereeniging. This station was planned to 
have 108,000 kW of generating plant installed 
initially, to be extended later to 400,000 kW. 
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A SCIENTIFIC AND SOCIAL EXPERIMENT 


From time to time as the scheme pro- 
gressed we have described in these pages the 
series of works, and more particularly the 
construction of the great dams, that have 
been erected in the Tennessee Valley by the 
Tennessee Valley Authority. Some days ago 
we were privileged to see a preview of a docu- 
mentary film, produced in America, and 
shortly to be shown throughout this country, 
dealing with the work of that Authority. The 
film, it may be admitted at once, has no 
technical interest for engineers, unless, 
indeed, views of dams taken solely for 
pictorial and photographic effect can be 
so called. Yet it is still.a film that we think 
all engineers will want to see. For, despite 
the fact that the presentation is rather too 


fran, | thatscience and technology now make possible 
inom! may bring no benefits, may indeed be evil,” 
“unless they have a moral pur-| to one blade passing close to the leading edge 
pose, unless they are conceived and carried | of the wing was inconveniently enhanced by 
out for the benefit of the people themselves, | the symmetrically situated blade on the other 


sweet and sugary to suit British taste, it does 
set out to reveal the beneficent effects upon 
the inhabitants of the valley of the work of 
the Authority. It refers not only to the 
great engineering works by which the waters 
of the river have been brought under control, 
but also to that great mass of scientific and 
educative work by means of which the: yield 
of the soil has been increased and great indus- 
trial development been made possible. There 
can be’no question that the combined work 
of scientists and engineers has brought to the 
valley growing material prosperity. 

Within the last few days there has been 
published in the Penguin series a book on 
the T.V.A. by David E. Lilienthal, Chairman 
of the Authority. It, too, like the film, is less 
concerned with the detailed technival aspects 
of the work than with the social effects of a 
great engineering achievement. The T.V.A. 
was set up by Congress in 1933. It is thus a 
‘Federal body, having no connection with the 
individual States through which the, Ten- 
nessee River flows. Throughout, its work 
has been directed not by political doctrines 
of any kind, Left or Right, but solely by 
coldly scientific logic and engineering prac- 
ticality, with the object of developing the 
resources of the valley. Dams, for instance, 
have been sited and built and power gene- 
rated where the engineering requirements 
were most effectively met, and not to suit 
the individual benefit of one of the States to 
the disadvantage of another. Reafforesta- 
tion has been begun in areas best suited to 
the type of timber to be grown or where best 
the effects of denudation can be combated, 
not to suit the desires of particular owners. 
The enginéer and the scientist, in fact, have 
been given a relatively free hand to make the 
best use they can of this valley. Yet Mr. 
Lilienthal is no believer in the inevitable 
goodness of scientific and technological 
development. 


he writes, 


Without such a purpose advances in tech- 


spirit.” 
development must be governed by the unity 
of Nature herself,” and that “the people 
must participate actively in the develop- 
ment.” The T.V.A. scheme is thus a social 


closely concerned, is of the greatest interest 
to them. 

The significance of the work of the T.V.A. 
for engineers does not, however, lie merely in 
the magnitude of its constructional pro 
gramme nor in the breadth of its interests. 
Dams as large and larger have been built on 


elsewhere. 
scale and works for the improvement of navi- 
gation are common. Even the programme 
is not unique. What is significant is the 
problems with which it was and is confronted. 


in the many fields concerned has been raised. 


possible. 





how best it can most intensively and 
profitably be done. They have been 
asked instead to make plans for the balanced 
development of all the resources of the area 
concerned. The fumes from a copper smelting 
works are not to be allowed to blast the vege. 
tation of a whole countryside; malaria] 
mosquitoes must not be allowed to breed in 
the shallower parts of lakes created by dams 
for power purposes; the dams themselves 
mustserve for irrigation and navigation as wel] 
as for power generation. No resource is to be 
developed in such a way that other actual or 
potential resources are damaged. Ir fact, the 
Tennessee valley has become an experimental 
laboratory. There the view which we have 
so often expressed, that the status of engi- 
neers and scientists should be raised and that 
they should be given greater influence in the 
counsels of the nation, is being tested in 
practice. The increasing success of the 
venture is providing proof, we think, of the 
correctness of our view. 


Multi-Bladed Airscrews 


THE aircraft industry has now to its credit 
the production of a single airscrew with as 
many as five blades, all capable of being so 
controlled in pitch as to maintain a constant 
rotational speed. This cannot have been an 
easy task, as it involves the housing of so 
much mechanism in a hub of strictly limited 
size. It seems only the other day that a two- 
bladed airscrew was the normal form, but 
the airspeeds at that time were low and ample 
experience showed that the two-bladed 
design did its work very well. It had a 
rather odd disadvantage, in that as the two 
blades had a variable moment of inertia 
about any fixed axis in the plane of their 
rotation there was an equally fluctuating 
gyroscopic moment produced whenever the 
aeroplane turned to port or starboard: It 


“The physical achievements | suffered also from the disadvantage, which is 


common to all airscrews which have an even 
number of blades, that any disturbance due 


side of the airscrew doing the same thing at 


nology may be disastrous to the human|the same time ; with odd numbers the effect 
He further considers that “ resource | is less concentrated and so less inconvenient. 


The main advantage of having many blades 
lies in the lowered tip speed thereby made 
Airscrews often have efficiencies 
as high as 85 per cent., but this high per- 


as well as a technical experiment, and one| formance falls seriously when the tip speed 
which, since scientists and engineers are so| exceeds a certain limit. An airscrew blade 
is made to aerofoil section, and like any other 
aerofoil, the drag rises enormously as the speed 
of sound is approached. Another effect, 
very important in civil aircraft, is the grave 
increase in the airscrew’s contribution to the 
general noise level when the tip speed exceeds 
quite a modest fraction of the velocity of 
other rivers. The whole capacities of rivers|sound. As the speed of sound, never very 
for the generation of power have been utilised| high, decreases from 750 m.p.h. at sea level 
Irrigation works on as large a|to about 650 m.p.h. in the stratosphere, it 
follows that at the higher altitudes possible 
with the powerful fighter aircraft of to-day 
for the improvement of agricultural methods|this critical limit becomes inconveniently 
close to the tip speed, and the airscrew effi- 
manner of approach of the T.V.A. to the|ciency tends to suffer accordingly. The 
direct remedy would be to increase the air- 
For the status of engineers and other experts| screw diameter, and, if possible, to put up 
the blade area to meet these conditions, but 
They are no longer asked whether this or that | such an action has the grave disadvantage of 








individual resource can be developed and| decreasing the ground clearance of the blade 
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tips, or of so lengthening the undercarriage 
legs as to increase seriously their weight and 
the difficulty of stowage when retracted. 
Blade widths can be increased somewhat, 
but there is a limit to what can usefully be 
done in that direction. Much the best 
solution is to seek to add to the number of 
the blades. We have already seen the number 
rise from two to three, then to four, and now 
it has risen to five. It is true that by the use 
of the well-known twin contra-rotation air- 
screws the equivalent of a six-blader set-up 
is obtained, with great advantage in cancel- 
ling reaction torque and in avoiding any 
rotational energy being given to the slip- 
stream, with its undesired torque on the tail 
surfaces. Considerable mechanical difficulty 
had no doubt to be overcome before contra- 
rotation airscrews were successful, and there 
must have been equally difficult mechanical 
problems to solve by their designers. before 
the present five-bladed single airscrews, 
built by the Rotol firm for the new “ Spit- 
fire” Mark XIV, with its Griffon engine of 
over 2000 H.P., were successfully brought to 
the high degree of reliability demanded for 
high-speed fighters. Aerodynamic problems 
had also to be met, since with the blades 





following each other at a so much reduced 
angle, the slipstreams tend to interfere. That 
all such possible troubles have been mastered 
is shown by the selection of this airscrew for 
such important duties. 

It must be remembered, however, that any 
airscrew is merely a mechanical device for 
propelling backwards a considerable stream 
of air, the reaction from which provides the 
required thrust. In jet-propelled aircraft, of 
which we have recently heard so much—in 


recent weeks far too much—the most direct | guns 


method of attaining this end is employed, 
though at the cost, at present, of a very 
much lower overall thermal efficiency on the 
part of the engine and thrust-producing com- 
bination, with a corresponding reduction in 
endurance. But by the use of such methods 
it is possible to raise the air speed to levels 
not previously attained, and it may be found 
that at those levels there will not be room for 
airscrews of any sort. That, however, is 
looking far ahead, and for the immediate 
purpose of the day we may well be satisfied 
with this further useful advance in the 
fighting ability of the redoubtable “ Spitfire.” 
Certainly no fighter has had a more con- 
tinuous and distinguished record of service. 
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Jane’s Fighting Ships, 1943-44. Edited by 
Francis E. MoMvurtrig, A.I.N.A. London: 
Sampson Low, Marston and Co., Ltd. 
1944. £3 3s. 

Ix spite of censorship requirements and 

flying bombs, the forty-seventh annual issue 

of “‘ Fighting Ships” is a bigger and better 

“Jane” than ever before. The editor has 

garnered from the four corners of the earth 

an even more encyclopedic, more compre- 
hensive, and more painstaking survey of the 
fighting fleets of the world than the record 

volume of data amassed in 1942. 

The subject of the frontispiece this year 
is not a brand-new ship nor yet a particularly 
famous one, but a happy and rather exciting 
choice nevertheless, news of which, for obvious 
reasons, could not be released before. It 
shows two pictures of H.M.S. “ London.” 
The one taken in 1943 illustrates a fast and 
formidable looking heavy cruiser, bearing a 
very great resemblance in silhouette to a 
new battleship of the “ King George V” 
class. By contrast, the ship in the other 
picture, taken in 1935, looks like an 
attenuated dowager passenger liner masque- 
rading as a warship and looking rather under- 
gunned and too lightly constructed. This 
modern transformation is an example of 
reconstruction which might be applied to 
many of our warships. The “ County ” class 
cruisers, of course, were built strictly within 
Treaty limits (it might be said that we 
showed too fine a scruple), but there is a lot 
to be said for making a warship look fast and 
look formidable even if it is fundamentally a 
compromise, for the powerful or otherwise 
appearance of a ship must have a psycho- 
logical and moral effect on the enemy. A 
tower bridge, wider funnels, and the elimina- 
tion of lower deck scuttles and, real or 
apparent, the trick is done. Many are the 
times when the enemy, on sighting the 
reconstructed ‘‘ London,” must have 
imagined that she was a new capital ship of 
the most formidable type. 

The influence of aircraft and of defensive 


weapons against aircraft is apparent in the 
type and design of most of the ships of the 
Royal Navy. In addition to seven fleet air- 
craft carriers, “ Fighting Ships’ records the 
existence of forty-two lighter carriers and 
escorted carriers, mostly of two groups, the 
“ Ruler” class of fourteen ships and the 
“ Archer ” class of twenty-three ships. From; 
their work in the invasion fleets recently a 
better name for escort carriers might ‘be 
assault carriers. 

As a result of this remarkable increase in 
the number of aircraft carriers available, 
catapults and aircraft are being removed 
from the majority of battleships and cruisers. 
This not only releases valuable deck space, 
but obviates the danger of serious petrol fires 
in action. 

In the latest cruisers and destroyers some 
20 to 25 per cent. of the main arma- 
ment has been suppressed, some forward and 
some aft, in order to make room for anti- 
aircraft guns. The last three units of the 
8000-ton group of cruisers, for instance, 
namely, the “Ceylon,” ‘ Newfoundland,” 
and “ Uganda,” now constituting a different 
class, carry nine 6in. guns instead of twelve, 
the former X turret site being occupied by a 
light multiple anti-aircraft gun mounting. 
Similarly, the “Scylla,” of the 5450-ton 
group of light cruisers to which the 
* Bellona,” “ Black Prince,” “‘ Diadem,”’ and 
“ Royalist ” have been added, carries eight 
5:-25in. guns instead of ten, the former B 
turret having been suppressed in favour of 
A.A. guns. 

Though three of the four “ Manxman” 
class, fast minelayers approaching cruiser 
size have been lost, apparently no replace- 
ments have been built unless the new war- 
ship “ Apollo,” mentioned in the latest 
information in the special addenda, falls into 
that category. 

Destroyers continue to be built in separate 
flotillas. New fleet destroyers, which in 
nomenclature have now progressed through 


“ Savage,” T7 Tumult,” 77 Ulster,” ‘6 Venus,” 
and “ Wager”’ classes, seem to be of prac- 
tically standardised design with one funnel ; 
but among the “Improved Hunt” class 
destroyers the beautiful, if unusual, lines of 
the “ Brecon” and “ Brissenden” must be 
remarked. With the ‘ Carysfort”’ class we 
have apparently broken into a new alpha- 
betical cycle. 

There are now three distinct types of 
frigates, the “ River” class of 1445 tons (as 
big as fleet destroyers), with two 4in. A.A. 
; the “Captains” class of 1300 tons 
(identical with American destroyer escorts), 


| with three 3in. dual-purpose guns; and the 


“ Colonies ”’ class of 1015 tons. The reason 
for the arming of the “ River” class with 
only two 4in. weapons and the reversion in 
the “ Captains ” class to 3in. pieces is not 
apparent. Superficially they are under- 

ed and reminiscent of the puny sloops 
built’ between the wars before rearmament. 
Though primarily intended as an anti-sub- 
marine patrol and anti-aircraft escort vessel, 
one would expect a frigate to be so armed 
that, if not daring to seek fight with a 
destroyer, she could make adequate reply if 
fight were thrust upon her. Modern sloops 
of 1200 to 1250 tons are armed with six or 
eight 4in. guns. Should a frigate be a 
destroyer in all but speed and torpedo tubes, 
or has the modern sloop usurped that useful 
capacity ? 

Turning to the Dominions, the remarkable 
expansion of the Royal Canadian Navy should 
be noted. Since 1939 it has grown from a tiny 
force of six destroyers and five minesweeping 
trawlers to a large fleet of two cruisers, two 
escort aircraft carriers, three armed merchant 
cruisers, five giant destroyers displacing 2000 
tons, eighteen fleet destroyers, sixty-nine 
frigates, 117 corvettes, over seventy fleet 
minesweepers, eight minesweeping trawlers, 
eight auxiliary minesweepers, thirty-three 
motor minesweepers, fifty-four anti-sub- 
marine motor launches, twelve armed yachts, 
three auxiliary patrol vessels, and over fifty 
miscellaneous vessels. 

The Royal Australian Navy, too, is now 
quite a substantial fleet. It comprises two 
heavy cruisers, two medium cruisers, eleven 
fleet destroyers, two sloops, two auxiliary 
minelayers, four or more frigates, fifty- 
five fleet minesweepers, thirty-five motor 
launches, and six other warships. A cruiser 
is to be built in Australia. , 

With ten large sloops, a corvette, sixteen 
fleet minesweepers, thirty-eight patrol and 
minesweeping trewlers, and five auxiliary 
vessels the Royal Indian Navy also shows a 
marked expansion. 

It is when we turn to the United States 
Navy, however, that a truly phenomenal 
expansion must be remarked. On January 
Ist, 1944, there were no fewer than 4167 
U.S. warships in service. When the giant 
battleships “‘ Wisconsin’’ and “ Missouri,” 
of 45,000 tons (52,600 tons full load), are.com- 
missioned (this year) the United States will 
have twenty-four battleships. At least 
two of the six projected battle-cruisers, of 
27,000 tons, the “ Alaska ” and “ Guam,” are 
being proceeded with and three battle 
aircraft carriers of 45,000 tons have been laid 
down. ‘ 

In addition to the three surviving pre-war 
aircraft carriers, seventeen new fleet aircraft 
carriers (probably seven others), of 27,000 to 
27,500 tons, and nine or more light fleet air- 
craft carriers (ex 10,000-ton cruisers), the 
United States has over eighty-five escort 
aircraft carriers of the “Casablanca,” 
“ Breton,”’ “Sangamon,” and “ Long Island ” 
classes. 

There are now thirteen heavy armoured 








the full alphabetical cycle with the new 


‘“‘ Baltimore’ class cruisers of 13,000 tons 
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afloat with an armament of nine Sin. guns 
and twelve 5in. weapons, and no fewer than 
thirty-eight ‘‘ Cleveland” class cruisers of 
10,000 tons with an armament of twelve 6in. 
weapons and twelve 5in. pieces, the largest 
group of cruisers of a single design ever put 
in hand. The United States has thirty-six 
other cruisers. 

Destroyers continue to be built for the 
U.S. Navy in very large numbers, although 
contracts for 305, not begun, were cancelled 
in November, 1943. For the time being the 
construction of 1700-ton destroyers, of which 
there are now 111, appears to have ceased to 
make way for a group of twenty-four 2200- 
ton flotilla leaders faster and more powerful 
than any preceding type of American 
destroyer with a larger radius of action. 
There are 117 “Fletcher” class giant 
destroyers of 2100 tons with a speed of 
38 knots, and 133 other fleet destroyers of 
various displacements built. between the 
wars. 

The most numerous of any type are the 
so-called destroyer escorts, the design of most 
of which corresponds with that of British 
frigates of the “‘ Captains ?’ class. Altogether 
about 700 of these useful escort vessels have 
been provided. Most have displacements of 
about 1300 tons and carry three 3in. guns, 
two 40 mm. Bofors, four 20 mm. Oerlikons, 
and depth charges at a speed of 20 knots. 
Some of the earlier design displace 1200 tons 
and others of later design have three torpedo 
tubes and a speed of 25 knots. Another 
group of eighty-two, built to a different 
specification with a displacement of 1015 
tons, are officially rated by the U.S. Navy as 
frigates. 

In addition to ninety-five submarines of 
various classes built between the wars, the 
United States now has no fewer than 135 of 
the “ Gar” and “ Perch” type, with a dis- 


2lin. torpedo tubes (six bow, four stern), a 
4in. gun, and two 20mm. Ocerlikons, at a 
speed of 21 knots. 

Less information is obtainable about the 
Soviet Navy than,any other, except perhaps 
the Japanese. 

After various unfortunate vicissitudes the 
French battleships “ Richelieu ’ and “ Jean 
Bart” have been refitted in America and 
partially rearmed with U.S. secondary and 
anti-aircraft. batteries and are now effective 
fighting units. They carry eight 15in. guns, 
twenty 5in. dual-purpose weapons, and many 
smaller pieces, including 40 mm. Bofors and 
20 mm. Oerlikons. 

The French Navy now includes a sub- 
marine built in England in 1943, three 
destroyers of the later “ Hunt” class trans- 
ferred from the Royal Navy in 1943, two ex 
US. destroyer escorts or frigates, four more 
formerly H.M: frigates, ten or more corvettes, 
all built in British yards, four submarine 
chasers transferred from the U.S. Navy, and 
three motor launches transferred from the 
Royal Canadian Navy. 

Concerning the enemy navies, there is not a 
great deal of news of importance to record. 
Both the German and Japanese fleets are 
showing .signs of the steady process of 
attrition to which they are being subjected. 
The former no longer appears to be making 
any serious attempt to replace its losses, 
while the latter’s shipbuilding resources are 
manifestly unequal to such a task. 
Of interest in the Italian section are 
revised drawings of the twelve very fast light 
cruisers of the “ Regulo” class and repro- 
ductions from photographs of one of a 
number of very small submarines in existence, 
each manned by a crew of four. 
The new “ Fighting Ships” tickles the 
palate all the way through, frequently offers 
a succulent tit-bit, and leaves the appetite 





placement of 1525 tons or over, carrying ten 


satisfied at the end. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 





INDUSTRY AND EMPLOYMENT 


Simr,—The leader “ Industry and Unemploy- 
ment,”’ in your issue of June 16th, 1944, is most 
interesting. 

You render a service in drawing attention to 
the confusion of thought in the minds of many 
people when they try to fix the prime and 
fundamental aim and purpose of manufacturing 
industries. Timely also is your reminder that 
the simple faith of our fathers was that they 
pursued it to provide the,peoples of the world 
with necessities and commodities. We, how- 
ever, require a new direction—a third way— 
of thinking about this. 

Fundamentally, our fathers’ faith meant 
that industry was made for men, not man for 
industry. 

If this attitude is seen in the correct light, 
the purpose of industry will be the development 
of peoples. Big industry can be big enough 
to make the nation’s interest its own and to see 
selfishness for what it is—an overhead charge 
to be got rid of quickly. Industry can develop 
people as much as material, create team work 
as much as turnover, character as much as 
dividends, and will find that its only real 
security is in the people’s gratitude. 

Mention of welfare is important and it should 
be recognised. Canteens, sports grounds, 
medical attention, pensions, and all that goes 
to make up what we term welfare, are 





admirable things. The point is they do not fill 


the bill, and the reason is that everyone wants 
to be more than a well-oiled cog. Here in India 
we have had strikes taking place in the very 
heart of the most unstinted welfare work, 
possibly some of the most advanced welfare 
work in the world. 

The real task begins at the point where a 
provision of material things ends—the relation- 
ship between man and man, whatever their 
designations; that is why the fear of cartels 
and technology exists. Industry becomes, has 
become in many cases, impersonal. It was not 
meant to happen. We are seeing how necessary 
it-is to rehumanise industry. This can be done, 
it must be done. People’s willingness to do 
something for others is dormant in all men and 
women, but it requires a new direction of 
thinking to make things happen. 

We see it in the fact that the industrialist 
has had as his first object the welfare of his 
industry, and that personal advantage is not all 
he is concerned about. 

But let good will plus real caring, i.e., 
maximum contacts between man and man, be 
added as a reason for the existence of industry, 
then we shall find that the problems of profit, 
unemployment, closing—or rather a change 
over from one industry to another—as demands 
for necessities and commodities alter, will adjust 
themselves. They will be planned: for well 
ahead. Unnecessary suffering and distress will 
be reduced. And the reason? There will be 


— 





and management, and between both and 
Government. Industry will then be (must be) 
a@ source of unity in the nation. Let Britain 
take the leadership in a new industrial era,’ in 
the new world order to which we all look 
forward, based on the fact that people are more 
important than things. The nation which 
bases its attitude on the belief that industry is 
made for man will be a nation which wil] have 
industries of great enterprise and of frve men, 
because industry will be a servant of man and 
not, as often in the past, man’s master. 
T. H. Wavrson, 
Calcutta, September 9th (by Airgrap)). 





SLIDING DOORS 


Srr,—Mr. W, A. Green, in his letter dated 
September 16th and published in your issue of 
September 22nd, asks for details of the sliding 
doors I have used in my house, and I am happy 
to comply with his request. 

(1) Between scullery and kitchen. Door, 
6ft. Tin. by 2ft. Tin. by lin.; frame, 5ft. 6in, 
by 6ft.°8in., set in wooden channel, 2in. hy 
1jin. ; 

(2) Billiards room. Door, 6ft. 5in. by 
2ft. 6in. by l}in.; frame, 5ft. 3in. by 6ft. 7in,, 
set in a wooden channel, 2in. by 2in. 

(3) Garage into hall. Standard steel fire. 
proof door, 

In the case of the scullery, there were already 
three hinged doors, namely, back door, larder, 
and coals, so that a further hinged door was 
impracticable. For some time a curtain was 
used, and then I asked my builder if he could 
fit a sliding door which would run back behind 
the dresser. This was done, and has made the 
kitchen in winter vastly more comfortable, 
especially as regards draughts. 

The billiards room was an addition to the 
house, as was the garage, and to avoid any 
chance of contact between a player and the 
door, a sliding door was fitted, with excellent 
results, and incidentally there is a chair about 
3in. from the wall which can be occupied in 
safety, whereas with a hinged door it would be 
useless. 
The cost of these wooden doors was low. One 
was installed twelve years ago and the other 
one seven years ago. Neither has ever stuck or 
warped, and always run easily. In addition, 
there is no need to worry about the thickness of 
the carpet in the room, which often necessitates 
fitting special rising hinges. 
After all, the railway companies very soon 
adopted them in corridor trains, and they seem 
to work better than the hinged type; so did 
the Underground Railway. In fact, if you 
really look about you in most buildings, there 
are numerous examples. 
Finally, I can only say that if I had to build 
my house again IT would’ make the sliding door a 
standard. 

ALAN N, East. 
Abbots Langley, September 26th. 





STEAM LOCOMOTIVE CYLINDER 
PERFORMANCE 


Sir,—Dr. Tuplin’s article printed in your 
issue of June 23rd, to my mind, offered a pains- 
taking analysis of the performance of the steam 
locomotive as influenced by the steam: action 
in the cylinders, and I am glad to have it by 
me for reference. 

Mr. Holeroft’s observations appearing in 
THe Enocrneer of September 19th are also of 
particular interest, and I think he is to be con- 
gratulated upon having reached the conclusion 
that all is well with the present. form of valve 


gear and valve, and that all requirements are 
amply fulfilled. A.contented mind is a con- 
tinual feast, and I am pleased to think my 
valued friend is happy in the thought that so 
far as steam distribution is concerned, all is 





true co-operation and team work between men 


well with the locomotive. 


Dr. Tuplin may be 
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interested to have brought to his notice a paper 
read before the American Society of Mechanical 
Engineers in December; 1940, by Mr. L. B. 
Jones. engineer of tests, Pennsylvania Railway, 
entitled “ Train Acceleration.” From this title 
it will no doubt be gathered that the question 
of steam locomotive power output upon which 
acceleration depends was the main theme. 
Further, as locomotive power is determined 
entirely by the m.e.p. developed in the cylinders, 
such points as pressure drop, exhaust pressures, 
and steam distribution, as dictated by the 
yalve gear and valves, were discussed. Enume- 
rating the various features considered of import- 
ance from the point of view of power output, 
Mr. Jones designated one as being “ proper 
steam distribution,” writing in explanation as 
follows :—‘ This specification eliminates the 
reciprocating valve and requires 
separate admission and exhaust valves so 
arranged that cut-off may be shortened without 
advancing the other valve events.” 
E. C. PountNney. 
London, N.W.3, September 23rd. 


one-piece 


THE ALUMINIUM ALLOY INDUSTRIES 


Srmr,—I was shocked to read the article 
“ Prospects of Development in the Aluminium 
Alloy Industry,’”’ published in your journal on 
September 15th. Your journal enjoys a high 
reputation for accuracy and integrity among 
engineers of all nationalities, and on this account 
I was the more surprised to find in it, at a time 
when the problems of finding new markets for 
British goods looms large before us, an article 
so thoroughly calculated to sabotage the reputa- 
tion, both at home and overseas, of one of our 
largest and most vigorous new industries. The 
British light alloy industry is one which has 
built up a high international reputation, and 
which can look forward with confidence to play- 
ing an important part in the expansion of our 
export trade after the war, and thus to making 
a substantial contribution to the country’s post- 
war prosperity. The article which you have 
published, being not only inaccurate but also 
extremely ill-timed, cannot fail to undermine 
the reputation and goodwill of the industry. 

No one is more acutely aware than myself 
of the shortcomings of certain branches of 
British industry in respect of research, but of 
all our industries the aluminium alloy industry 
stands out as a leader in the field of research, 
both in respect of the quality of its work and 
the scale of its equipment and expenditure. 

Your contributor seems completely unaware 
of the pioneering developments in the field of 
light alloy research which have been made in 
this country over the past thirty years by our 
great industrial research laboratories and by 
our national research institutions. How can he 
reconcile his contention that the British light 
alloy industry has relied to a great extent in 
the past on American and German research, 
with the fact that Germany, along with prac- 
tically every other European country, paid 
before the war fees and royalties for the 
privilege? Is he aware that when it was 
decided to make Rolls-Royce engines in America 
an attempt was made to substitute American 
light alloys for the British alloy castings used, 
and that after intensive efforts in this direction 
it was finally decided to revert to the use of the 
British alloy for all main castings ? 

The research laboratories established by the 
light alloy industry in this country, your con- 
tributor will be surprised to learn, are among 
the largest, most fully equipped, and most com- 
petently staffed in the world. They have been 
fully described in many publications, and before 
the war were open to inspection by anyone who 
took the trouble to ask to see them, and, 
although the damage is done. I should be 
pleased to arrange for your contributor to visit 


the research laboratories of my own company 
to see for himself some of the fine and original 
work which is being carried on there. 

It is not necessary for me to point out to you, 
Sir, the vital réle which a journal of your stand- 
ing plays in maintaining the international 
reputation of British techniques and manu- 
factures at this time, when, our exports having 
virtually ceased, we are faced with the vital 
necessity of re-creating and expanding our 
exports as quickly as possible after the war. It 
is extremely distressing to those who, like 
myself, have worked so hard to build up the 
high reputation which our products enjoy to 
see them criticised so undeservedly in your 
journal. I would be the last to suggest that 
you should depart in any way from your policy 
of independent opinion and criticism. I only 
ask that your contributors should, as in the 
past, write with full knowledge of their subject, 
and that you should give credit where credit is 
due. 

W. C. DEVEREUX, 
Chairman and Managing Director, 
High-Duty Alloys, Ltd. 
Slough, September 18th. 


[It is difficult to reconcile the comments made 
by Mr. Devereux on the article relating to the 
prospects of the aluminium alloy industry with 
his intimate knowledge of the recent progress 
and policy of the industry. The merits of the 
Rolls-Royce alloys are widely recognised, and 
the excellent laboratories ‘of High-Duty Alloys, 
Ltd., have been publicised sufficiently to make 
further reference to them superfluous. It is 
not possible for reasons connected with security 
to justify in detail the statement that the 
British aluminium alloy industry relied very 
largely on foreign technique before the war. It 
is, nevertheless, a fact that recent aluminium 
alloy casting, rolling, extrusion, tube drawing, 
and forging practice in this country has followed 
rather than led Continental and American 
technique. No, the British light alloy industry 
cannot claim to have established a lead in 
research or production methods, in spite of the 
efforts of Mr. Devereux, whose initiative and 
energy have done much to bring the industry 
to its present state. The future progress of 
light alloys is dependent on their adoption as 
ordinary engineering materials. Their price 
and the advantages they offer must be propor- 
tionate and economical. That goal can be 
attained through improvements in manufac- 
turing methods and investigation on a much 
larger scale than at present attempted, of the 
numerous problems facing a manufacturer 
wishing to utilise aluminium alloy materials in 
his products. Intensified research and a revision 
of price policy are essential to the future pros- 
perity of the aluminium alloy industry in Great 
Britain.—THE AUTHOR OF THE ARTICLE. ] 


THE ENGINEER IN INDIA 


Str,—The first instalment of Professor 
Middleton Smith’s articles is of immense 
interest, and further instalments will no doubt 
be of equal importance. I quote the following 
remark: ‘“‘ But of the profound influence of 
these works of British engineers upon the 
development of India and other parts of the 
Overseas Empire, the public in Britain is 
almost unaware.” 

I suggest that these articles, when complete, 
should be republished in pamphlet form, and 
made widely accessible to the public, and par- 
ticularly to those who will be responsible for the 
future Government of India. 

F.. L. Watson, 

Leeds, 7, September 22nd. 














Sixty Years Ago 


ANIMALS ON RAttway LINES 


In spite of Stephenson’s well-known remark, 
animals straying on to railway lines are not 
always the chief sufferers if they are struck by 
a train. The result may be just as bad, or 
worse, for the train as for the cow. In our issue 
of October 3rd, 1884, we reported that a London 
and North-Western passenger train had run 
into a bullock which had strayed on to the line 
near Market Harborough. The animal was cut 
to pieces, but the train also suffered damage. 
The engine and most of thé coaches passed 
safely over the obstacle, but the last two 
carriages and a van were derailed. No one on 
board the train, however, was hurt. In the 
same issue we recorded some similar incidents 
which had recently occurred in the United 
States. Sometimes a single cow, it was reported, 
could make chaos of a whole train, but on one 
occasion a train ploughed through a herd of 
cattle, killing twelve, without leaving the rails. 
In another reported instance a single sheep 
produced a serious mishap. Its wool became 
entangled in the moving parts of the engine, 
with the result, so it was said, that the connect- 
ing-rods were bent or broken, the steam chests 
exploded, and every light piece of metal about 
the engine was damaged in some way or other. 
Sheep, it was stated, were the especial dread of 
American locomotive drivers. Second. to them 
was a loose spike lying on the rail. A spike was 
too small to be caught and thrust aside by the 
“pilot,” and, it was said, rarely failed to cause a 
derailment. A fallen tree across the line was 
regarded as less dangerous than a sheep or a 
spike. We recorded that a train rounding a bend 
at 40 miles an hour had found its path blocked 
by a tree about a foot in diameter, which had 
fallen across the line during a gale. The driver 
did not try to pull up. Instead, he opened the 
throttle fully and charged the obstacle. The 
wheels went through the tree like a cheese 
knife, and so clean was the cut that if the middle 
portion of the trunk had been split lengthwise, 
the sticks so obtained could have been used as 
track gauges, or so at least The St. Louis Globé 
Democrat stated. 











SHORT NOTICES 


Electricity Simply Explained. By H. M. 
Winstanley. London: Princes Press, Ltd. 
1944. Price 5s. 6d.—The title of this pamphlet 
might lead one to suppose that the author 
proposed to describe simply what no one yet 
fully understands. As a matter of fact, it is 
@ very practical manual, based on a series of 
lectures delivered to the members of a squadron 
of the Air Training Corps, and its scope is 
limited to those subjects prescribed in the 
official syllabus of the Corps—that is to say, 
with those applications of electricity that are 
of direct interest to airmen. Within these 
limitations it is sound, simple, and clear, and 
might well be used by young electricians in 
aircraft factories as well as by air squadrons. 





Plastics Simplified. By D. Warburton 
Brown. London: Sir Isaac Pitman and Sons, 
Ltd. 1944. Price 1s. 6d.—Plastics in one form 
and another have for a good many years been 
amongst common commodities, but there is a 
great likelihood that in the very near future 
they will appear in much greater quantities for 
a greater variety of purposes, and for uses that 
are now only adumbrated. Moreover, the art 
of manufacturing plastics and plastic products 
will certainly develop rapidly. No doubt the 
mejority of mankind will accept plastics as it 
has accepted a thousand other products of the 
combined efforts of science and technology, 
without bothering its head about their nature or 
the industry that supplies them. But there will 
always remain an intelligent minority that 
wants to ‘‘ know about things,” and to it may be 
recommended this excellent little publication. 
Mr. Warburton Brown gives a general survey 
of the whole subject from the chemical founda- 
tion to the finished product in such a simple 
manner that the reader with no expert know- 
ledge may follow him with ease and enjoyment. 
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Longitudinal Bending 
Moments* 
By J. FOSTER KING, C.B.E., LL.D.t+ 


Ever since 1874, when Mr. John devised the 
means, the longitudinal strength of ships has 
usually been considered in relation to calculated 
bending moments for laden condition when 
afloat on motionless waves, and these provide a 
fairly satisfactory comparison between different 
load conditions in a particular ship. As guides 
to the strength of ships in general, however, 
these calculations suffer the defect that they 
combine two separate and distinct moments, 
one induced by a particular disposition of 
weights in the ship, which may be described as 
the weight factor, the other by a change from 
still water support to that of support having a 
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surface of trochoidal form, which may be 
described as the wave factor. 

At each particular draught the weight 
moment changes from day to day and voyage 
to voyage, but the wave moment at that 
draught does not change, because it is produced 
by the shape of the ship, hence wide differences 
in text-book criteria and difficulty in using 
them in connection with standards of longi- 
tudinal strength. 

A previous paper was prompted by an idea 
that subtraction of wave bending moments 
(W.B.M.) from known combined moments 
(L.B.M.) might lead to the development of a 


criteria that a new criterion was devised, which 
has proved to be a material help in throwing 
light upon a difficult subject. It deals with 
whole numbers and when graphically expressed 
gives true pictures of the trend of moments. 
The new criterion is T in the formula 





_M x 10° 
dk? B 
Therefore 
TL°B 
a 10 
where 


M= bending moment in foot-tons, 

L=ship’s length in feet, 

B=ship’s breadth in feet. 

The problem of resolving the proper share 
of the wave factor in longitudinal bending 





latter being fixed at 0-035 L, on the basis of 
available information—a draught which subse. 
quently had confirmation from Mr, Bocler’s 
valuable paper.t 

As is standard in such calculations, it was 
supposed that the wave surface is trochoidal 
that the height from hollow to crest is 0-05 [, 
that the ship is always upright and on even 
keel, while advancing on a path at right angles 
to the wave axes, and that the superstructures 
keep wave crests outboard—suppositions which 
can only be described as supposititious. 

The first set of calculations in the series was 
made on the standard assumption that water 
pressure is static or normal below all parts of 
the wave surface ; the second was mado on the 
wave structure theorem generally known as 
the Smith correction, and the third added the 
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moments is not simplified by the fact that the 
longitudinal strength of merchant ships in 
general service is mostly governed by classifica- 
tion standards or load line standards derived 
therefrom, standards which are affected by 
length, breadth, and draught, but not by coeffi- 
cients of fineness. 

These authorities, in undertaking the responsi- 
bility of providing strength standards, do not 
attempt to control the shape, speed, or loading 
of ships, but they do imply that their rules are 
conditional upon the ship being “ reasonably ” 
Ieaded and handled. As still water or weight 
moments are undoubtedly governed by displace- 
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c=block coefficient at design load draught. 


FiG. 2— Wave Bending Moments, Normal Water Pressure 


weight meter something like a modern stability 
indicator, which could be used to give warning 
against improper longitudinal distributions of 
weight. Old ground was then ploughed in 
unfamiliar and insufficient fashiom, but enough 
of the unexpected was revealed to show the 
desirability of further investigation of theoretical 
wave bending moments. 

Counsel has been so darkened by: text-book 





* Institution of Naval Architects and the Institution 
of Engineers and Shipbuilders in Scotland, September 
22nd, 1944. 

¢ Formerly Chief Surveyor, 
Register of Shipping and Aircraft. 


British Corporation 


ment in relation to variable dispositions of 
weight, a ‘‘reasonable”’ still water bending 
moment or weight factor is needed before they 
can be successfully included in any standard for 
longitudinal bending moments, along with 
wave moments governed by form alone. 

_In pursuit of this factor a series of wave 
bending moments was. calculated from lines 
designed for a load draught corresponding to 
0:06L. The length of parallel middle body 
was varied to give hull forms covering the whole 
practical range of block coefficient at load 
draught. The series also covered the range of 
draughts between load and ballast trim, the 
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e=block coefficient at design load draught 


_ Fic. 3—Wave Bending Moments with “Smith " Correction 


dynamic effects of heaving or what may be 
called the Read correction. 

It had been expected that this series of calcu- 
lations for 0-06 L designed load draught would 
cover the whole ground, but acquired knowledge 
of the geometry of W.B.M. showed.a need to 
investigate the effect upon a constant block 
coefficient at designed load draught c, of vary- 
ing the waterplane spacing below a constant 
load waterplane (see Fig. 1). 

This meant a great multiplication of laborious 
calculations which had to extend outside 
practical limits. The essence of the obtained 
mass of results is expressed in Figs. 2 to 4, in 
which c always denotes block coefficient at 
designed load draught. Between the full lines 
marked c=0-8 and c=0-6 lie practically the 
whole fleet of modern ships in general service 
and each line covers the range of designed load 
draughts from 0-04 L to 0-08 L, #.e., from the 
least to be expected in fast passenger steamers 
to the most to be expected in short sea-going 
ships. The dotted lines show the T values when 
the ships are in ballast trim, so that the range 
of W.B.M. for particular ships is represented 
by the horizontal distance between full and 
dotted lines. Fig. 2 shows these T values for 
W.B.M. calculated under the usual assumption 
that water pressure is normal below all parts 
of the wave surface. It is to be noted that :— 

(1) Block coefficient has more effect in hog 
than in sag ; 

(2) Sag moments are generally greater than 
hog moments ; 

(3) W.B.M. can reasonably be regarded as 
constant for each block coefficient at all designed 
load draughts. 

(4) The W.B.M. at ballast draught is always 
less than at load draught. . 

As an indication of the~ character of the 
general problem, lines marked L.B.M. show the 
T values for longitudinal bending moments 
derived from the formula (L B x draught + 35) 
by 0-0215 L for draughts over 0:05 L, which 
was given in the previous paper and is unaffected 
by coefficient of fineness. 

Fig. 3 shows the TI values for W.B.M. calcu- 
lated on the theorem which Sir William Smith 
submitted in a rather tentative form, some 
sixty years ago. It was generally accepted ir 





t “‘ Ballasting of Cargo Ships,” “‘ Trans.,” N.E.C.LE.S., 
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inciple, but has seldom been applied in 

ractice because of its complexity, although it 
yndoubtedly brings theory into closer relation 
with fact. 

Submarines have provided practical proof 
that wave disturbance diminishes as draught 
increases and when sailors state in evidence, as 
they have done, that ships become more and 
more sluggish as their draught increases, it is 
reasonable to suppose that they are also being 
Jess and less. strained. 

The Smith correction is not a constant per- 
centage of calculations based on normal pressure 





longer compel laborious calculations of dis- 
cordant estimates of unknown dynamic effects, 
but may more safely be based upon the addition 
to reasonable weight moments of such -values 
for wave moments as are suggested by Fig. 4. 
This change in practice would probably bring 
into being that weight meter, the development 
of the concept of which started this work, and 
would at once provide a fruitful and important 
subject for joint investigation by shipbuilders. 
Analysis of the multitude of calculations in con- 
nection with longitudinal bending moments 
which are already available in the shipyards 
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c= block coefficient at design load draught 


Fic. 4—Wave Bending Moments with “Smith” and “‘ Read”’ Correction 


as has been suggested, but can safely be taken 
as varying from 15 to 36 per cent. in the range 
of draught from 0-035 L to 0-08 L. 

It is obvious that it also restrains the 
influence of block coefficient and Fig. 3 shows 
that :— 

(1) Block coefficient has more effect in hog 
than in sag ; 

(2) Sag moments are generally greater than 
hog moments ; 

(3) Both hog and sag moments become 
greater as designed load draughts become less ; 

(4) On -the sag side there is little difference 
between load and ballast W.B.M., but on the 
hog side the load W.B.M. are less than the 
ballast W.B.M. 

Fig. 4 shows the T values for W.B.M. after 
adding to the Smith correction for water 
pressure, the estimated dynamic effect of 
heaving known as the ‘“ Read” correction, 
which admittedly brings theory much closer to 
facts. Mr. Read submitted his theorem in 
1890 in even more tentative fashion than did 
Sir William Smith, and, like the latter’s, it was 
accepted in principle, as an advance towards 
observed facts. However, both have been 
debarred from common use, as Mr. F. H. 
Alexander said in his 1905 paper, partly through 
the time and labour involved in making them 
and partly through the false assumption that 
they neutralise each other. 

It will be observed that with the ‘‘ Read” 
correction included :— 

(1) Sag moments become smaller as block 
coefficient increases ; 

(2) Sag moments are generally greater than 
hog moments ; 

(3) Sag moments increase as design draughts 
decrease and hog moments are greater in ballast 
trim than at designed load draught. 

Experience has confirmed belief that criteria 
for longitudinal bending moments for merchant 
ships in general service should not vary as 
coefficient of fineness, but for ‘some time there 
have been doubts as to the propriety of varying 
them so fast as directly with load draught and 
of their suitability for modern ballast con- 
ditions. Above all, experience had become con- 
scious of the falsity of the superstition in which 
we elders have believed, that provision for 
hogging moments is ample cover for any sagging 
moments to be encountered in service—the 
boot seems to be on the other foot in these days ! 

The essence of these investigations as 
expressed in Figs. 2 to 4 does throw light upon 
these matters and does suggest that T values 

for longitudinal bending moments need no 





would soon provide an acceptable definition of 
‘“‘ reasonable ” maxima for still water bending 
moments to be used in conjunction with 
standard criteria for longitudinal bending 
moments. 

In conclusion, it is necessary to express my 
great indebtedness to Mr. James Turnbull and 
the late Dr. Hillhouse, whose work has been an 
essential element in the preparation of this 
paper and a major factor in any usefulness it 
may possess. 








New Method of Moulding 
Thermo-Plastics 


A NEW method of moulding thermo-plastics 
developed by the Metropolitan - Vickers 
Electrical Company, Ltd., has found important 
applications in war production. Up to the 
present the new method has been confined tc 
the manufacture of mouldings in polythene, 
which is a solid polymer of ethylene, but there 
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are possibilities of utilising the new method for 
other thermo-plastic materials. 

The new method of moulding is by extrusion 
and consists in forcing the material by means 
of a screw extruder into a closed mould, a suit- 
able nozzle being formed on the end of the 
extruder barrel to which the mould is clamped. 
The essential difference between this method 
and the present compression, transfer, and 
injection methods is that the moulding is done 
at low pressure, between 200 lb. and 400 Ib. per 
square inch, which can easily be regulated to 
suit a great variety of articles and there is no 
limit to the size of articles that can be made, 
since the screw will deliver plastic continuously 
so long as it is fed with molten material. 

Fig. 1 illustrates in diagrammatic form the 
principle of the new method. A is the forcing 
screw and B its associated barrel, which is 
heated by coil C. The hopper D contains the 
material to be moulded and is refilled from the 
eontainer E. The mould is shown at F, and M 
is a typical moulding. The mould is provided 
with a filling holé, which engages with the 
nozzle on the end of the barrel and is pressed 
against the nozzle by a screw. The driving 
motor G is capable of speed regulation. 

When the mould is full it is important to 
maintain the pressure inside the mould during 
the cooling period in order to make up for the 
contraction of the material on cooling, especially 
if the moulding is and bulky. A small 
clearance is provided between the screw and the 
barrel for mechanical reasons and also to allow 
for the necessary slip of the material when the 
mould has been filled ; otherwise the pressures 
in the barrel and mould would become excessive. 
In order to assist the material to enter the screw 
it is desirable to provide a roller feed, as shown 
in Fig. 2. A is the roller feed driven by the 
screw B by means of spur gearing K on the 
screw shaft. 

It is usual to heat the material in the con- 
tainer until it is plastic and to fill the hopper D 
by opening the valve V. In certain cases, how- 
ever, it is possible to use container E merely for 
raising the temperature of the powder, and to 
arrange for the remainder of the heating to be 
done inside the barrel by the work done on the 
material in churning it up, supplemented by the 
heating coil C. 

Owing to the relatively low moulding 
pressure it is claimed to be possible to obtain 
accurate positioning of flimsy inserts and 
insulated wires in the moulding. It is found 
that when moulding polythene the screw gets 
rid of any bubbles that happen to be present in 
the material and these are ejected at the hopper. 
This is stated to be a valuable asset in the case 
of mouldings used for electrical purposes, and 
it is probably due to the gradually increasing 
pressure imposed on the material during its 

along the screw. As the machine is of 
the continuous feed type very large mouldings 
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FiGS..1, 2 AND 3—METHOD OF MOULDING THERMO - PLASTICS 
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can be made by a small machine of relatively 
low initial cost, of corresponding low running 
cost and occupying small floor area. Owing to 
the low pressure employed the moulds may be 
of very light construction of brass or low-grade 
steel and are therefore correspondingly low in 
cost, this having the important advantage of 


purpose. An automatic valve with hand lever 
is fitted to the machine shown in Fig. 4. 
Although the machine shown is provided with 
only one nozzle, it is desirable in the case of 
repetitive work to provide the machine with 
two or three nozzles of the automatic type, 
together with their associated adjustable tables 














A Flexible Compensating 
Bearing 


Tue flexible bearing illustrated herewith ig g 
new product of the Joint Aeronautical Resvarch 
Unit, Warren Row Factory, Reading. lis con. 
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Fic. 4—MOULDING MACHINE 


enabling small-quantity production to be carried 
out economically. 

A typical machine manufactured by David 
Bridge and Co., Ltd., Rochdale, and driven by 
a Metropolitan-Vickers variable-speed motor 
through a double-reduction gear-box, is shown 
in Fig. 4. The forcing screw is of high-tensile 
steel mounted in large sleeve type bearings and 
is provided with a ball race for taking the end 
thrust, the whole assembly being easy to 
dismantle and reassemble for cleaning in the 
event of a change in the type of plastic used. 
The hopper, barrel, and container for the raw 
material are heated electrically by heating 
elements of Metropolitan-Vickers manufacture. 
In order to adjust the loading on the heating 
elements to suit the required temperature con- 
ditions of the plastics, each heating element is 
connected in series with a ‘‘ SunVic”’ energy 
regulator which regulates the current taken by 
the heater elements without external loss of 
power. 

A table is arranged in front of the machine 
nozzle, to which the mould is secured. This 
table is adjustable vertically and also hori- 
zontally in the plane of the screw axis in order 
to accommodate any size of mould. In addition, 
the top of the table is horizontally movable 
with respect to its base and_is provided with a 
quick-motion device actuated by a hand lever 
for pressing the mould on to the nozzle and 
maintaining it in that position during the 
moulding process. 

There are two main forms of nozzle, the plain 
and the automatic. The plain nozzle is illus- 
trated in Fig. 1 and when used the machine has 
to be started after the mould has been clamped 
on to it and stopped before the mould is removed. 
In the case of the automatic nozzle the machine 
can be run continuously. The automatic 
nozzle (Fig. 3) comprises a valve of the poppet 
type having a hollow stem with circumferential 
holes adjacent to the valve seat. With the 
machine running continuously this valve opens 
as soon as the mould is pressed against it, and 
closes immediately the mould is removed. As 
it is desirable to be able to operate the valve 
manually in order to remove a cold cob of 
plastic that may have formed at the nozzle or 
to empty the machine before a shut-down 
period, a hand lever working in conjunction 





with’ an excentric spindle is provided for this 


in order to increase the productive capacity of 
the machine. In the case of a single-nozzle 
machine one operator carries out the whole 
operation, namely, the assembly of the mould 
with its inserts, the moulding operation and the 
dismantling of the mould; the dismantling 
and reassembly of the mould being done during 
the cooling period of the succeeding moulding 
operation. It is usually necessary to preheat 
the mould before the moulding operation, and 
this may be done in a variety of ways; for 
example, by placing it in a suitable oven or by 
means of a gas flame. Fig. 5 shows a machine 
provided with an electric oven arranged on top 
of a bin in which the moulding powder can 
be stored under clean and dry conditions. 

Cooling of the mould can be carried out by 


FiG. 5—-ELECTRIC OVEN 


struction embodies an outer shell enclosing a 
bronze liner, which is split radially into a 
number of segments. The segments are bonded 
to one another and to the outer shell by means 
of natural or synthetic rubber. When employed 
to support either a rotating or sliding member 
the bearing can adjust itself to accommodate 
bending of the supported member or change of 
its section from true circularity, as may occur 
if the member is tubular. Among the appli- 
cations of the bearing is its use on the telescopic 
tubular legs of aeroplane undercarriages. These 
legs may be subjected to loads acting in other 
than their direction of closing, and the conse- 
quent bending effect may bind the sliding 
member within the fixed member or the circular 
section may be distorted sufficiently to allow 





blowing air on to it feom a compressed air 
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fluid to escape past the gland. It is claimed 





FLEXIBLE COMPENSATING BEARING 


supply or from a small power-driven blower. 
Alternatively, the nature of the work may be 
such that the mould can be jacketed and heated 
by hot water or steam and cooled by water. 

In the case of a three-nozzle machine one 
operator would be in charge of all moulaing 
operations. He would operate the nozzles in 
rotation and would fill only one mould at a 
time so as to avoid any fall in pressure which 
would occur if two or more moulds were filled 
simultaneously. A second operator would carry 





out the work of dismantling and reassembly of 
the moulds. 


that the new “Jaru” bearing follows such 
deformations and eliminates their consequences. 
In other applications the bearing may be used 
to compensate for misalignment of coupled 
shafts, to compensate for expansion, contrac- 
tion, or wear, and to damp out vibrations. It is 
claimed that the bearing is also of value in cases 
involving the dissipation of heat as a conse- 
quence of the fact that it is in contact with the 
supported member all round its circumference, 
and not, as is usual, only locally. The heat- 
dissipating capacity of the bearing may be 
increased by incorporating suitable conducting 
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materials in the rubber mix. Wear compensa- 
tio ca be secured either by preloading the 
pearing or, a8 shown in the first engraving, 
py providing a tapering adjustment between 
jhe shell and the inner member. The lubrica- 
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ARRANGEMENT OF HALF - BEARING 


tion of the bearing with ordinary oils should, we 
assume, present no difficulty if the bonding 
material is made of certain varieties of synthetic 
rubber. 








Magnetic Sorting Bridge 





WuEN ferrous metal parts are produced in 
large quantities, it is usually necessary to have 
some system of testing the raw material and 
finished component parts for hardness, temper, 





HYSTERESIS LOOP SHOWING SIMILARITY 
carbon content, &c. The various mechanical 
and chemical means available for measuring 
these properties may be undesirable, in that 
they are liable to destroy the sample being 
tested. In addition, the testing is frequently 
a lengthy procedure. 

The magnetic sorting bridge, illustrated here- 





HYSTERESIS LOOP SHOWING DISSIMILARITY 


with, has been produced by Salford Electrical 
Instruments, Ltd.—a subsidiary of the General 
Electric Company, Ltd.—to give an instan- 
taneous comparison with a standard sample, the 
test sample remaining unchanged. It is based 
on the principle that the shape of the hysteresis 
loop of a ferro-magnetic substance is dependent 
on the physical condition and chemical com- 





position of the metal. Any change in these 
properties will therefore produce a change ‘in 
the hysteresis loop. The device, it is claimed, 
makes it possible to see at a glance the difference 
between hysteresis loops of standard and test 
samples. The equipment consists of two 
balanced coils in which the standard and test 
samples are placed, and an amplifier with 
cathode ray equipment. If the standard and 
test samples are similar, #.e., if there is no differ- 





ence in their hysteresis loops, a trace approach- 
ing a straight line is observed on the cathode 








Concentration of Iron Ores 





With the heavy demands on the 
ore resources of the United States, more atten- 
tion is being given to the treatment of ores high 
in silica not suitable for blast-furnace use. In 
the earlier processes, washing and sizing were 
the principal operations, and the fines below 
100-mesh were thrown away. These fines were 
impounded, however, and are now being re- 
worked. In the heavy media separation process, 








MAGNETIC SORTING BRIDGE 


ray tube. If, on the other hand, there is a 
difference, a pattern is observed dependent on 
the physical and chemical properties of the 
samples. 

Once the equipment has been set up for a 
particular type of sample, the testing may be 
left to an unskilled operator. All controls are 
placed behind a panel which may be locked to 
prevent their unauthorised alteration. A 
built-in attenuator is provided to take care of 
amplitude differences with different sizes of 
material. Different sizes of coils are supplied 
to suit various sizes of samples. 








Rocket Firing Craft 





RECENTLY, in a leading article on “ Long- 
Range Projectiles,” we méntioned the prob- 
ability that the future would see warships fitted 
for rocket projection. . It is interesting to note 
that the first steps in that direction have already 
been taken. Some particulars have now been 
made pyblic of a rocket craft which has been 
developed by Combined Operations Head- 
quarters to give close support to troops when 
approaching the beaches in invasion operations. 
It.is known as the Landing Craft Tank (Rocket), 
and, it is now stated, has been used with 
devastating effect. One Landing Craft Tank 
was equipped with a large number of rocket 
projectors, and was ready for its first trial in 
April, 1943. Six craft were then quickly 
adapted to take part in the Sicily landing, where, 
it is said, their impact so shook the Italian 
garrisons in certain positions that they surren- 
dered. All the rockets in one craft can be fired 
in approximately 30 sec. at a considerable 
range. Falling in a small area, these rockets 
equal roughly the fire of thirty regiments of 
artillery or thirty cruisers, each mounting 
twelve 6in. guns, when compared with the time 
in which the bombardment takes place. Many 
more craft were completed for the invasion of 
North-West Europe, designed to carry an even 
greater number of rockets. 


now in successful service, the use of ferro-silicon 
as the medium is satisfactory, as the material 
is so hard as to resist abrasion, and contamina- 
tion of the concentrate by the medium is not 
harmful. Sintering of fine ore and fine concen- 
trate at blast-furnace plants is becoming 
accepted practice. In the mining region of New 
York State, the sinter contains 60 to 70 per 
cent. of iron, and averages more than 4,000,000 
gross tons annually. The process is not used 
extensively at the Lake Superior mines, since 
fine coke or coal must be shipped in—for carbon 
—and oil must be used for fuel. On the 
Cuyuna Range, however, limonitic ores are 
being agglomerated in this way, and are also 
partly dried in a drying plant to remove excess 
moisture. Thus the sinter contains 55-62 per 
cent. iron, instead of 41-59 in the ore; 0-297 
phosphorus, instead of 0-221 ; 2-92 manganese, 
instead of 1:95; 11-07 silica, instead of 7-67 ; 
and 1-01 free moisture, instead of 18-80 per 
cent. But sintering at blast-furnaces is an 
economical process. The dry flue dust contains 
an excess of carbon, which is thus provided in 
part and at no cost to the fine ore, fine concen- 
trate, or wet flue dust. For additional carbon, 
coke breeze is available at the coke ovens, and 
blast-furnace gas for ignition of the mixture on 
the sintering machine is also available. It is 
the underground ores that will require treat- 
ment, when the open-pit mines are approaching 
exhaustion. Thus concentration of low-quality 
ores is of increasing importance, and research is 
being devoted to methods of treating still 
poorer ores. 








New Brivce at Montreat.—A project is under 
consideration for the building of a new bridge across 
the St. Lawrence River, within a few hundred feet 
of the Victoria Bridge, Montreal. The conclusion 
has been reached that the Victoria Bridge cannot 
be widened to meet the necessities of increasing 
traffic, and the Jacques Cartier bridge is too far 
away to give satisfactory service to this part of the 
province. Engin 





eers have begun a preliminary 
survey with a view to determining the actual site 
of the new bridge. 


iron . 
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Industrial Plan for West Cumberland 


—_—__@————. 


E have recently received a copy of a plan 

for the industrial development of West 
Cumberland, which has been prepared by Mr. 
W. C. Devereux, chairman and managing 
director of High-Duty Alloys, Ltd. It repre- 
sents an attempt to discover whether there are 
reasonable prospects, by exploiting fully the 
indigenous resources and‘ commercial possi- 
bilities of the area, of developing industries able 
to provide full employment for the population. 
The problem which Mr. Devereux has dealt 
with in the plan is to discover whether some 
36,870 persons—the number insured in 1937— 
can be assured employment. It will not, in 
actual fact, be necessary to find industrial 
employment for this number, as in 1937 over 
9000 people were registered under established 


Industrial Plan for West Cumberland 
(Proposed new industries italicised) 


be associated with industries exploiting those 
resources. Finally, the possibilities have been 
reviewed of attracting new industries not 
closely linked with existing resources or indus- 
tries. It is thereby estimated that employment 
might be afforded to 27,760 persons, and that 
the total net value of output from their activities 
might amount to about £6,998,000 at 1937 
prices. Of this amount, £2,088,000 represents 
new net output. é 

In order to obtain this new net output it is 
tentatively estimated that capital require- 
ments would have amounted to £6,500,000 
before the war. Owing to uncertainty as to 
the probable cost of buildings, equipment, and 
labour, it is difficult to translate this estimate 
into post-war capital requirements, but it is 




















Approximate 
Approximate} net value 
Industry. number of | of output at Remarks, 
persons 1937 prices: 
employed. £000. 
Coal mining 5,450 1,350. | Reduced employment compared with 
pre-war 
Coke ovens 250 80 pppoe of some equipment sug- 
gest : 
Iron ore mining 1,600 525 This industry will probably decline 
Blast-furnaces ... 1,300 510 Full operation of existing capacity 
Steel-making .. 2,025 410 — 
Crucible steel ae 200 60 Proposed new industry 
Screws, nuts, bolis ... 800 140 Ditto 
Engineering edge tools ... ... ... 1,100 250 Ditto : 
Miscellaneous mines and quarries... 950 340 Suggested increase in limestone quarry- 
ing and lime burning 
Building materials ... ...0 2.0.0... wee we 180 32 _ 
Blast-furnace cement eee ame Ga eo 80 40 Proposed new industry 
IN nt tie id Sins | joae., Monk 400 115 Ditto 
vee endgame cn ET TAT \ 500 160 | Full operation of existing equipment 
Rayon staple fibre nf 1,150 270 Proposed new industry 
Staple fibre textiles ... 3,000 650 Ditto 
Canning vegetables ... 350 80 Ditto 
OSES ENE reg Sa a een ys 320 110 Ditto 
Flour milling, brewing, mineral waters, milk 660 240 These industries are assumed to main- 
products, tanning, &c. tain their pre-war activities 
Woollen textiles ... ... 160 22 Operations of existing industry 
Woollen textiles... 950 170 Considerable mt of small 
industry already established 
Fruits and juices aes eee ee MS gar? * 90 15 — 
rovision of vegetables and meat for canning... 145 58 ae 
Coke oven and gasworks by-préducts and 250 100 eer of sulphuric acid and carbon 
chemicals isulphide manufacture is s 
Clothing, haberdashery, and fancy goods 1,900 323 Maintenance of expansion attained in 
wartime 
New haberdashery and fancy goods industries 450 100 Proposed extensions to existing and new 
industries : 
Boots and shoes Ma Tee ee 550 80 _— 
Mechanical engineering and foundries... 150 30 Maintenance of existing industry at 
approximate pre-war levels 
Drop forgings ... 1,500 375 Modified equipment producing steel 
drop forgings instead of present light 
alloy drop for i 
Electric furnace steel 500 150 Continuance of wartime development 
Cosmetics... ... ..- 400 78 Allowing for proposed expansion 
Drugs... 200 45 Proposed new industry 
NS Se eae ie ae mee 100 35 Continuance of wartime development 
Electrical engineering and technical appa- 150 40 — 
ratus 
Surgical instruments... «.. 2. ee ee 50 15 Expansion suggested, but not allowed 
or in estimates 
Total ... 27,760 6,998 
Of which from existing industries or indus- 18,615 4,910 
tries with modified equipment, &c. 
New industries rele Uke Timat ce eo 9,145 2,088 














trades, such as building, public works contract- 
ing, &c., and it may be assumed that if full 
industrial activity is brought to the area, these 
trades will absorb as many persons after the 
war as were registered under them in 1937. 
In order to ensure that all the industrial popu- 
lation is in employment, the plan estimates 
that it will be necessary to provide jobs for 
about 27,500 persons. 

In drawing up the industrial plan for West 
Cumberland, an attempt has been made to 
consider all existing industries established there, 
and to decide which of them are likely to 
contract or expand in the future. An attempt 
has also been made to discover what new indus- 
tries might be introduced into the area, either 
in order to exploit indigenous resources or to 





doubtful whether total capital requirements 
would be less than £8,500,000. The operation 
of the plan would not, it is stated, greatly alter 
the balance of foreign trade’ prevailing before 
the war, though the volume of trade moving 
through West Cumberland ports would be 
greatly increased and the terms of trade 
improved. A bigger proportion of imports 
would be raw materials and a bigger proportion 
of the local production and exports would 
consist of finished goods of high value. 

Mr. Devereux’s plan does not set out to 
specify exact sites for proposed new industries, 
nor does it attempt to give precise and detailed 
descriptions of all the goods which should be 
manufactureds The importance of first-class 


| 
re 


production methods are points that aro stressed, 
It is upon the successful introduction of these 
factors into West Cumberland that the achieve. 
ment of the plan would largely depend, ang 
these factors would in many cases determing 
the precise details of the goods to be produced 

The plan is divided into two main sections 
the first of which deals with industries based on 
natural resources. In this section are surveyed 
(a) industries based on mineral resources, includ. 
ing coal, iron, and steel, non-ferrous ores and 
metals, and other minerals, such as limestone 
granite, and barytes; (b) industries based on 
water resources, including paper-making, rayon. 
making, and canning ; and (c) industries based 
on agricultural resources. In the second section 
of the plan industries not based primarily on 
natural resources are surveyed. They include 
(@) minor industries associated with major 
‘industries, such as coke oven and gusworks 
by-products and chemicals, clothing, fancy 
goods, boots and shoes, mechanical engineering, 
and foundries ; and (6) other industries, includ. 
ing drop forging, electric furnace steel, cos. 
metics and drugs, magnesia, electrical engineer. 
ing and technical apparatus, and surgical 
instruments. New industries proposed by the 
plan are crucible steel ; screws, nuts and bolts; 
edge tools; blast-furnace cement; tissue 
paper; rayon staple fibre and staple fibre 
textiles ; canning of vegetables and meat. 
The accompanying table shows in greater 
detail all the industries envisaged in the plan, 
the approximate number of persons they would. 
employ, and the approximate net value of 
output. The proposed new industries are 
italicised in the table. 

In a foreword to the plan Mr. Devereux says 
that the interest shown in his pamphlet on 
South Wales Reconstruction led him to attempt 
a plan for West Cumberland—formerly a 
depressed area. He has been guided, he con- 
tinues, by the need to provide full employment 
in West Cumberland. He believes that similar 
plans could be made to cover the whole country 
without serious overlapping between them, 
though the need for central co-ordination is 
obvious. 

At a meeting of Press representatives, held 
at the works of High-Duty Alloys, Ltd., on 
Monday, September 25th, Mr. Devereux eluci- 
dated many of the points raised in the plan. 
He said that although special attention had 
been given to mineral and water resources in 
the area, the linkages between one industry and 
others were important, as well as being numer- 
ous and complex. The aim in any area should 
be to achieve a balanced industrial develop- 
ment, so that the area is not over-dependent on 
any one industry. Mr. Devereux stated that 
in the preparation of the plan he had had the 
assistance of Messrs. O. W. Roskill, industrial 
consultants. 

Before the meeting the party was given an 
opportunity to inspect the research laboratories 
of High-Duty Alloys, Ltd., and was much 
impressed by them. 








Correr AtLtoy Pourinc TEMPERATURE CALCU- 
LATOR.—We have received from Foundry Services, 
Ltd., Long Acre, Nechells, Birmingham, a sample 
of a calculator developed by Mr. G. T. Salinger for 
determining the pouring temperatures of copper 
alloyed. Wa varying percentages of zinc, lead, tin, 
aluminium, manganese, p! horus, nickel, and 
iron, singly or in multiple. device consists of 
a large and a small celluloid dise and a transparent 
radial cursor, the small disc and the cursor being 
gg to AF saage ag P gry of cally 
disc. The the isc is graduated in 

Centi .. The small disc carries four 
scales covering (a) tin, aluminium, manganese ; 
(6) phosphorus ; (c) zinc, lead; (d) nickel, iron. In 
addition, it has three graduation marks to provide 
an adjustment of the pouring temperature to suit 
light, medium, and heavy sectioned castings. The 
calculator is not applicable to monel metal, silicon 
bronzes, or lead bronzes containing more than 10 per 
cent. of lead. A simple adjustment of the small disc 
and cursor enables the pouring ge. year of any 
binary alloy within thé capacity of the calculator 


to be read off the scale on the large disc. For 
and higher alloys the adjustments are made 
successively for each metal to obtain the aggregate 





design, enterprising market survey work, appre- 


pouring temperature. 


ciation of the needs of fashion, and Up-to-date . 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Iron and Steel Trade Conditions 


The decline in the demand for iron and 
steel seems to have affected practically all steel- 
ucing districts to a similar extent. The falling- 
off in the volume of trade in iron and steel can be 
traced to the gradual contraction of Government 
orders, principally in the armaments and munitions 
departments. In some cases contracts have been 
nded and in a few cancelled, and in the aggre- 
the decline in the amount of new business 
coming forward from the Government, the one big 
buyer in the market, has had a sharp repercussion 
on conditions in the iron and steel industry. The 
decline has not in any way reached the proportions 
of a slump, but there are at least symptoms which 
are usually associated with a peacetime shortage in 
demand. In some departments the works are not 
operating at capacity, and this is the more notice- 
le, since, for a period running into years, they 
have been pressed to the utmost. Some time ago 
it was stated that stocks of armaments and munitions 
of certain descriptions had reached proportions that 
enabled the Government to relax their demand on 
the steel industry. To-day it is assumed, with good 
reason, that the equipment for the Forces, so far as 
armaments and munitions into which iron and steel 
enter, are now largely upon a care and maintenance 
basis. There is, of course, a considerable wastage of 
these essential products, and there must be a certain 
amount of new production to make this good, but 
it does not entail any great strain upon the iron and 
steel and engineering industries. In these circum- 
stances it is not unreasonable for iron and steel and 
allied makers to turn their thoughts with some 
anxiety to the possibilities of turning over their 
production to peacetime requirements. Apparently, 
however, the authorities cannot see their way yet 
to release material for this purpose, since all require- 
ments may suddenly make an upward bound, and 
there is a measure of insurance in having plant that 
can be turned immediately upon the necessary 
work. These conditions, however, press hard on the 
industrialists, since they obviously promote a con- 
siderable arhount of uncertainty. This is reflected 
in the business which is passing, since there is a 
reluctance to enter into commitments to a greater 
extent than requirements can be foreseen. This 
attitude on the part of consumers also is responsible, 
in part, for the falling-off in new business. There 
have been many complaints of late that the Govern- 
ment has not given a lead to industry to formulate 
a peacetime policy ; but even the Government may 
be excused for playing for safety in the present stage 
of the war. 
Restrictions on Galvanising Lifted 
The Ministry of Supply, Non-Ferrous 
Metals Control, announced on September 25th that 
“it has been decided to withdraw all restrictions on 
galvanising forthwith. Galvanisers, when making 
application for licences for zine in future, should 
submit schedules listing separately the tonnage of 
zine used, or to be used, under the following head- 
ings :—Sheets, tubes and tube fittings, wire, hollow- 
ware, general galvanising. Other details are 
unnecessary.”” It is unlikely that the sheet market 
will be immediately affected by the decision. The 
sheet makers are so heavily committed for home 
orders for black sheets that it is improbable that 
they will be able to undertake large orders for 
galvanised sheets, although, no doubt, a strong 
demand will arise. 


The Pig Iron Market 

A slightly brighter tone has characterised 
the market for foundry pig iron in one or two dis- 
tricts in this country. The improvement was not 
outstanding and in most districts the quietness 
recently noticeable was maintained unbroken. 
There was, however, a better demand from some of 
the engineering foundries, many of whom still have 
a quantity of Government work to complete, 
whilst generally consumers of pig iron seem 
inclined to buy to the full extent of the licences they 
had received from the Control, with the object of 


. building up some stocks, probably with a view to 


meeting any difficulties which may arise on the 
approach of winter. The general position of the 
consuming industries, however, is not satisfactory 
and some of the foundries are in the position of 
working well below capacity. This is not surprising, 
as the demand from Government sources has fallen 
considerably and, since there has been no relaxation 
in the Control’s policy of directing available supplies 
of pig iron to essential purposes, it is difficult to 
see, therefore, where any new business is to come 
from until more pig iron is released for ordinary 
commercial purposes. To a considerable degree 
the general engineering foundries are well employed, 





Export quotations are f.o.b. steamer 


although the amount of work this branch of the 
industry has in hand does not compare favourably 
with the quantity on the books a few months ago. 
Supplies of pig iron of practically all descriptions, 
excepting hematite, are sufficient to meet the 
demand without difficulty. The conservative policy 
of the Control in the distribution of hematite pig 
iron does not seriously affect the market, since most 
consumers .by now have become accustomed to use 
low and medium-phosphorus iron and refined pig 
iron as a substitute and they experienced no diffi- 
culty in obtaining their requirements of these kinds. 
Ample supplies of high-phosphorus pig iron exist 
at the furnaces and most consumers are carrying 
a comfortable stock. 


Scotland and the North 


Some improvement was noticeable in the 
general demand for iron and steel last week, but the 
movement was of an insignificant character, and 
many of the steelworks and consuming works say 
there has been no really upward movement in the 
demand for several weeks. There was some increase 
in the number of specifications for plates reaching 
the mills, but the demand in this department 
remains poor. Shipyards are taking moderate 
quantities of plates, and the tank makers and arma- 
ment makers are amongst the largest buyers. The 
demand is principally, however, for the lighter 
gauges and only a small proportion of the new 
business reaching the works is for the heavier thick- 
nesses. Most of the steelworks, as well as the 
re-rollers, are receiving a steady flow of orders for 
light sections and small bars. These are being taken 
up freely by engineeriog concerns employed on 
Government work, the armament makers, and 
shipyards. Business in heavy sections and joists 
has shown no improvement and there seems no 
likelihood of a satisfactory development in this 
section of the trade until after hostilities have ceased. 
In the Lancashire market an active business is 
passing in semi-finished steel. There is a big pro- 
duction by the home works and supplies are reaching 
consumers on a satisfactory scale. Although the 
demand for plates is much less than it was earlier 
in the year, the locomotive builders, shipyards, and 
boilermakers continue to absorb fair quantities. 
Active conditions rule at the steelworks on the 
North-West Coast. New business has been declining 
for several weeks, but the works have a considerable 
tonnage of orders in hand. 


North-East Coast and Yorkshire 


Considerable reductions have been made 
in the accumulation of orders at the iron and steel- 
works on the North-East Coast. The manufacturers 
have been able to do this because for some weeks 
the volume of new business reaching the works has 
been less than the contracts worked off. There is 
however, a substantial amount of work in hand, and 
the steelworks are assured of fairly busy conditions 
for the next month or two. The work in hand 
includes considerable tonnages for delivery in the 
current period, which expires at the end of 
September. For some time past, however, the 
restriction in new business has been reflected in 
only moderate additions to their order books for 
delivery in the last period of the year. The situation 
in the iron and steel industry has materially changed 
since the beginning of the year, and it is now possible 
to place orders for most descriptions of steel for 
fairly near delivery. There has been a slight increase 
in the demand for plates, and some works which had 
approached the end of their orders for this material 
have been able to add to their bookings. Most 
works, however, are in the position of seeking 
orders and could take much more new business than 
is available. The orders for plates for export to the 
United States have helped the British works to 
some extent, although not sufficiently to give a 
satisfactory appearance to the position. The 
demand for structural steel is largely devoted to the 


ed | small and medium sizes, and the amount of business 


passing in heavy joists and sections is meagre. 
There is little expectation of any improvement in 
this department until the civilian demand for heavy 
joists for reconstruction work comes forward. There 
is also a strong request for small steel bars, and the 
re-rolling section of the industry is well provided 
with orders for this class of steel. The demand for 
large-diameter bars has declined of late, and smaller 
quantities have been taken up by the engineering 
industry. Satisfactory conditions rule in the sheet 
industry and all the works are well provided with 
orders. Consumers find it difficult to place business 
for anything but extended delivery, and there are 
prospects of a strong post-war demand for sheets 
for housing and other domestic purposes. The 
demand for roofing bars, arches, &c., from the 





Unless otherwise specified home trade quotations are delivered f.o.t. 


collieries has fallen off, as most consumers have 
placed their requirements for the fourth period. A 
fair amount of steel, however, is still being taken up 
by the railways for maintenance and repair purposes. 
The position of the Yorkshire iron and steel industry 
has not changed, and there is much less activity than 
was the case at the beginning of the year. The.basic 
steel makers are without exception busy and there 
is a big output of acid carbon quality. 


The Midlands and South Wales 


The gradual decline in the demand for 
finished iron and steel continues to be the most 
noticeable feature in the situation. Most of the 
Midlands steelworks have considerably reduced the 
number of contracts on their books when the 
decline started early in the year, but they have 
enough work in hand to keep them moderately 
busy for some time. In a few cases, however, works 
are operating much below capacity and are unable 
to find fresh business to take the place of the orders 
worked off. The re-rolling section of the industry 
is well employed and is receiving a steady stream of 
new orders, principally for small and medium 
sections, and for small steel bars. Orders for strip 
are not coming forward in any quantity. The pro- 
duction of semi-finished steel is at a high level and 
supplies are reaching the re-rollers in adequate 
quantities. Withdrawals from the stocks of 
imported semis held by the Control have been com- 
paratively small for some time, but consumers have 
had no reason to complain of short supplies. The 
demand for plates has subsided to small dimensions. 
The shipyards continue to take moderate quantities 
although nothing like the heavy tonnages they were 
requiring earlier in the year. Locomotive builders 
also are requiring fair quantities of boiler plates, 
and there is a certain amount of activity in frame 
plates. The works, however, are able to give fairly 
near delivery of new orders. The demand for sheets 
has shown signs of tapering off of late, but the 
makers are carrying heavy order books and are 
assured of busy conditions for the next few months. 
Consumers find it difficult to place orders for delivery 
for anything but extended delivery. The engineer- 
ing industry, which until recently was a large con- 
sumer of steel bars of large diameters, is taking 
smaller tonnages. Although a fair volume of 
business is being transacted in alloy steel, the 
demand has not been good, although quantities of 
the less expensive types are passing to the engi- 
neering firms. In South Wales the steelworks are 
maintaining a fair rate of activity, but consumers 
appear to have adopted a cautious policy and new 
business is quieter. Business in structural steel is 
chiefly confined to small and medium sections, and 
producers of this description have well-furnished 
order books. The demand for heavy structural 
steel has been quiet for some time. Important 
tonnages of semis are being produced by the Welsh 
works, which continue to supply outside districts. 


Tron and Steel Scrap 


The easier tendency noticeable in the iron 
and steel scrap markets of late continues. The 
quantities of scrap which have passed into con- 
sumption have been rather smaller than for some 
time, and it would appear that supplies and con- 
sumption are more evenly balanced than at any 
time this year. Judging by recent standards, there 
is a good demand for heavy mild steel melting scrap, 
and there is little difficulty in disposing of any 
quantities which come to hand. From the con- 
sumers’ point of view the position is more satis- 
factory than it was, as they have less difficulty in 
covering their requirements. Quieter conditions 
characterise business in mild steel turnings. These 
continue to arrive in considerable quantities, but 
the steelworks are taking less than even a short 
time ago and dealers do not find it so easy to dispose 
of their holdings. There is a good demand for 
bundled steel scrap and hydraulically compressed 
steel shearings and the parcels coming on the market 
are quickly taken up. Mixed wrought iron and 
steel scrap for basic steel furnaces is in poor demand. 
In this description business of late has been quiet. 
The good heavy material has attracted a small 
amount of interest, and although large quantities 
of the light material are available, the demand has 
been poor. The demand for cast iron descrip- 
tions appears to have been maintained on rather a 
better scale than for steel descriptions. The blast 
iron furnaces are ready buyers of cast iron borings 
and steady quantities are passing into consumption. 
Supplies of heavy cast iron in large pieces and 
furnace sizes are not large, and merchants have no 
difficulty in disposing of this material. Light cast 
iron is also in fairly good demand, although more 
business is passing in the heavier descriptions. 
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Air and Water 


Luioyp’s REGISTER AND BRITISH CORPORATION.— 
Lloyd’s Register of Shipping and the British 
Corporation Register of Shipping and Aircraft have 
decided to set up a joint committee to examine the 
possibilities of uniting the two classification societies 
with “the object of providing more effectively the 
best possible services to shipping in the immediate 
future. 

THe Liresoat SERvVICE.—In the five years of 
war, lifeboats of the Royal National Lifeboat Insti- 
tution have put out to the help of ships and aircraft 
3385 times and have rescued 5777 lives. Approxi- 
mately 1000 of these launches have been to the help 
of aeroplanes which had come down in the sea. Ten 
lifeboatmen have lost their lives on service during 
the five years. Seven lifeboats have been destroyed 
or lost, one at Dunkirk, one at its station, three in a 
building yard, and two in the Channel Islands, 
where they fell into enemy hands. 


Royat AgERoNnavuTicaAL Socrety.—The Royal 
Aeronautical Society is arranging a discussion on 
civil aviation, to take place on Saturday, November 
4th, 1944, in the lecture hall of the Institution of 
Mechanical Engineers, Storey’s Gate, S.W.1. It 
will continue throughout the day, beginning at 10.30 
a.m., with intervals for luncheon and tea, and the 
discussion will be divided into sections dealing with 
economics, aircraft and aero-engine design, route 
facilities (meteorology, radio, aerodromes, &c.), 
and the selection and training of personnel. A 
brief summary in each section will be given by some 
well-known speaker to introduce it. The chair will 
be taken by Lord Brabazon, Past-President of the 
Society. It should be noted that non-members will 
not be admitted without a ticket, obtained through 
@ member of the Society, as accommodation is 
strictly limited, and a member will only be allowed 
to bring one guest. 

British NavuticaL INSTRUMENT TRADE ASSOCcIA- 
TION,—The twenty-sixth annual general meeting 
of the British Nautical Instrument Trade Associa- 
tion was held at Carlisle on September 21st, Mr. 
Albert Cater was elected President and Mr. Francis 
Hughes was elected Vice-President. It was reported 
that during the year a sextant control scheme 
had been introduced by the Ministry of War Trans- 
port in collaboration with the Association. The 
Ministry’s Luminous Lifeboat Compass Scheme con- 
tinued to make progress, more than 6000 new 
luminous compasses having been replaced through 
the agency of the nautical opticians. The Associa- 
tion had initiated a scheme for the supply of prism 
binoculars, and when, at the béginning of the year, 
chronometers were also in short supply, members 
of the Association made every endeavour to assist 
the Admiralty with regard to a fair distribution for 
privately owned and Government tonnage. The 
shortage had now been overcome. The meeting 
instructed the new Executive Council to recommend 
immediately a pro e of post-war trading 
conditions which would obviate the considerable 
pre-war difficulties of the industry. Such a pro- 

e, it was stated, would be of vital consequence 
to the future of British shipping. 


Miscellanea 

ELEecTRIcITY IN AGRICULTURE.—It is estimated 
that 65,000 farms in the province of Ontario are 
now receiving electric power for various purposes 
from the Hydro-Electric Power Commission of the 
province. 

British STANDARDS InstITUTION.—The annual 
general meeting of the British Standards Institution, 
which was postponed in July, will be held at the 
Institution of Mechanical Engineers, Storey’s Gate, 
S.W.1, on Tuesday, October 17th, at 2.30 p.m. 


A Russer Stupy Grovur.—The Ministry of 
Supply announces that as a result of the exploratory 
talks on rubber recently held in London, His 
Majesty’s Government in the United Kingdom will 
participate in an informal rubber study group. 
This group, composed of representatives of the 
Governments of the Netherlands, the United King- 
dom, and the United States, will meet from time to 
time to discuss common problems arising from the 
production, manufacture, and use of rubber, crude, 
synthetic, and reclaimed. Studies will be initiated 
and possible solutions to rubber problems will be 
considered. The group, as such, will not formulate 
and transmit recommendations to the participating 
Governments, although the latter will be kept fully 
informed of the proceedings of the group through 
their representatives. Arrangements will be made 


‘To-day, Sept. 29th.—FatkirK SECTION: Temperance 


Memoranda 


sions, so far as is practicable. The rubber study 
group will continue to function during such period 
as, in the opinion of each of the participating 
Governments, it continues to serve the purposes for 
which it is designed. A first programme of studies 
is in preparation on both sides of the Atlantic as a 
basis for future discussions. 

“Sare Loaps on Pitxs.”—With reference to 
the article on ‘‘ The Safe Loads on Piles,” appearing 
in our issue of the 22nd inst., it should be noted that 
the figure ‘‘ 2’ was omitted from the legends to the 
graph on page 225, and to the upper graph on page 
226. The parts referred to should read, on page 225, 

2 ; 
Hitey—L= 70 = 
¥- (s+")2 = $+0-265 
and on page 226, 
2x 48 x 0-37 


Hil —L= ¥ 2 = 
sas (s+°>)2 S+0-31 





Personal and Business 


Mr. F. Warwick has been appointed managing 
director of A. and R. Brown, Ltd., Liverpool. 


Mr. J. F. C. Morven, B.Sc., has been appointed 
chief metallurgist to Bound Brook Bearings (G.B.), 
Ltd., of Birmingham. 


Mr. Cuartes Duxes has been elected Chairman 
of the National Joint Industrial Council for the Gas 
Industry in place of Sir David Milne- Watson. 


Mr. W. ReEeEp has retired from the position of 
general manager of Smith’s Dock Company, Ltd. 
He remains a director, and has been appointed 
naval architect to the company. 


Mr. JoHN NEILL, a director and general manager 
of the North-Eastern Marine Engineering Company 
(1938), Ltd., has been re-elected Chairman of the 
National Association of Marine Enginebuilders. 
Mr. Allan Stevenson, a director of David Rowan and 
Co., Ltd., Glasgow, has been re-elected Vice- 
Chairman. 

Bascock AND Witcox, Ltd., inform us that Sir 
Archibald McKinstry, deputy chairman and manag- 
ing director, is retiring from the managing director- 
ship, at his own request, on December 31st next. 
He will remain a member of the board and deputy 
chairman of the company. Mr. C. K. F. Hague, 
deputy managing director, has been appointed to 
succeed Sir Archibald McKinstry as managing 
director: 

Str CHARLES CRAVEN, chairman of the English 
Steel Corporation, has decided to relinquish his 
office as managing director of the corporation. Sir 
Alexander Dunbar has been appointed managing 
director in his place. Sir Arthur Winder, who 
wishes to retire from business, has resigned his 
position as director and general manager of the 
English Steel Corporation, Darlington Forge, Ltd., 
and Industrial Steels, Ltd. Mr. F. Pickworth, a 
director of these companies, has been appointed 
general manager. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in thie column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


British Standards Institution 
Tuesday, Oct. 17th.—Inst. of Mechani 
Storey’s Gate, St. James’s Park, S.W.1. 
general meeting. 2.30 p.m. 

Illuminating Engineering Society 
Tuesday, Oct. 10th.—E.L.M.A. Lighting Service Bureau, 
2, Savoy Hill, W.C.2. Presidential Address, E. 
Stroud. 5 p.m. 

Institute of British Foundrymen 


1 th 





‘Annual 


Café, Falkirk. ‘‘ Plastics and their Possible Use as a 
Substitute for Cast Iron,’’ A. Grounds. 7 p.m. 
Saturday, Sept. 30th.—E. Mtptanps Brancx: Town 
all, Uttoxeter. Presidential Address by F. G. 
Butters, and ‘‘The Production and Founding of 
Inoculated High-Duty Cast Iron,” J. L. Francis. 


- 6 p.m. 
Saturday, Oct. 7th.—Lixcotn Section: Ruston and 
Hornsby, Ltd., Lincoln. Preisidential Address, 





Institute of Fuel 
Wednesday, Oct. 4th.—Lonpon SEcTION : Instituti 
Mechanical Engi » Storey’s Gate, St. Tomi 
Park, 8.W.1. ‘‘ Thermal Insulation,” H. R. Fehlin, ’ 
2.30 p.m, ‘ 





Monday, Oct. 9th.—N.E. Srcrton: Central Stat; 
Hotel, Newcastle. ‘*The Coal Seams 4 Den 
and Northumberland,” J. H. Jones. 5.15 p.m 

Thursday, Oct. 12th—Lonpon Section : Connau ht 
Rooms, Great Queen Street. Luncheon. 12.30 = 

Wednesday, Oct: 18th.—N.W. Sxcrion: Engincors’ 
Club, Albert Square, Manchester. ‘‘ The Economigg 


of Saving Fuel, with Particular Reference to the 


Insulation of Steam Ranges,” G. N. Critchley 
2.30 p.m, ; 
Wednesday, Oct. 25th.—MIpLAND SECTION: Watt 
Memorial Institute, Birmingham. ‘“ Superheaters 


for Water-Tube Boilers,” L. C. Southcott and 
D. W. Rudorff. 2.30 p.m. 

Friday, Oct. 27th.—Soorrisn Section : Royal Technical 
College, Glasgow. ‘‘Scottish Coal Resources,” 
W. J. Skilling and M. McGregor. 5.45 p.m. - 


Institution of Automobile Engineers 
Tuesday, Oct. 3rd.—Institution of Mechanical Engineers 
Storey’s Gate, St. James’s Park, 8S.W.1. “ History 
and Conjecture,” J. Shearman. 6.15 p.m, 


Institution of Electrical Engineers 

Monday, Oct. 2nd.—Rapvio Group, MIDLAND Centre: 
Watt Memorial Institute, Great Charles Street, 
Birmingham. ‘‘ Energy Conversions in Electronic 
Devices,” D. Gabor. 6 p-m.—MERSEY AND Wa.zs 
Centre: Royal Institution, Colquitt Street, Liver. 
pe * Some Thoughts on Education,” J. Cormack. 

.30 p.m. 

Thursday, Oct. 5th.—Savoy Place, Victoria Embankment 
W.C.2. Presidential Address, Sir Harry Railing’ 
5.30 p.m. 

Wednesday, Oct. 1lth.—Rapio Section: Savoy Place 
Victoria Embankment, W.C.2. Chairman’s Address, 
H, L. Kirke. 5.30 p.m. 

Thursday, Oct. 12th._—INSTALLATIONS SECTION: Savoy 
Place, Victoria Embankment, W.C.2. Chairman's 
Address, G. O. Watson. 5.30 p.m. 

Monday, Oct. 16th.—LoNDON StupENTs’ Secrioy: 
Savoy Place, Victoria Embankment, W.C.2, 
Brains Trust. 7 p.m. 


Institution of Mechanical Engineers 
Friday, Oct. 20th.—Storey’s Gate, St. James’s Park, 
8.W.1. Presidential Address, ‘‘ Applied Research,” 
H. R. Ricardo. 5.30 p.m. 
Friday, Oct. 27th.—Storey’s Gate, St. James's Park, 
S.W.1. ‘The Influence of Engineering on Social 
Advancement,”” Edward Reeve. 5.30 p.m. 


Junior Institution of Engineers 

To-day, Sept. 29th.—39, Victoria Street, 8.W.1. “‘ Engi- 
neering in New Zealand,” Squad Leader W. G. 

Woodward, 6.30 — 

Wednesday, Oct. 4th.—Mtpuanp SEcTION: James Watt 
Institute, Great Charles Street, Birmingham. 
Annual general meeting. 6.30 p.m. 

Friday, Oct. 6th.—39, Victoria Street, 8.W.1. ‘* Proposed 

Formation of a J.I.E. Research Section,” 8. J. 

Moore and A. P. Morris. 6.30 p.m. 

Saturday, Oct. 7th.—N.W. Section: Manchester Geo- 
graphical Society, 16, St. Mary’s Parsonage, Man- 

chester. “A Review of Fuel E y in Relati 

to the Present War Conditions,’ P. D. Kirkman, 

2.30 p.m. 

Friday, Oct. 13th.—39, Victoria Street, S.W.1. ‘‘ Some 

Aspects in Post-War Merchant Ship Design,” C. A. 








Hobson. 6.30 p.m. 
Keighley Association of Engineers 
To-day, Sept. 29th.—Devonshire op veo Keighley. 
**Composite Materials and Tools for Industry,” F. 
Gardner. 7.30 p.m. 
Liverpool Engineering Society 
Wednesday, Oct. 4th.—Municipal Annexe Buildings 
Liverpool. Presidential Address, F. O. John. 


6 p.m. 
Wednesday. Oct. 18th.—Municipal Annexe Buildings, 


Live 1. ‘Corrosion of Metals and Alloys,” 
8S. J. Kennett. 6 p.m. 
London Association of Engineers 


Saturday, Oct. 7th.—Gaumont British Theatre, Film 
House, Wardour Street, W.1. ‘‘ Filtration,’’ C. G. 
Vokes. 2.30 p.m. 

Manchester Association of Engineers 
Friday, Oct. 6th.—Engineers’ Club, Albert Square, Man- 
chester. Presidential Address, H. H. Asbridge. 


6.30 p.m. 

Newcomen Society 
Wednesday, Oct. 18th.—Hall of the Chartered Institute of 
Patent Agents, Staple Inn Buildings, W.C.1. 
“‘ Stephenson Locomotive for the St. Etienne and 
Lyon Railway,” E. A. Forward. 2.30 p.m. 


Royal Aeronautical Society 
Wednesday, Oct. 4th.—4, Hamilton Place, W.1. ‘Some 
Physiological Aspects of Flying,” Squadron Leader 
Stewart. 7.30 p.m. 

Sheffield: Metallurgical Association 
Saturday, Sept. 30th.—Sheffield Metallurgical Club, 198, 
West Street, Sheffield. ‘‘ Some Fundamental Work 
on Austempering and the Isothermal Transforma- 
tion of Austenite,” Professor F. C. Thompson. 
2.30 p.m, 
Tuesday, Oct. 10th.—Sheffield Metallurgical Club, 198, 
West Street, Sheffield. ‘‘The Metallurgist in the 
Foundry,” W. H. Salmon. 6.30 p.m. 

Women’s Engineering Society 

Monday, Oct. 2nd.—Mancuester Brancu: The Engi- 
neers’ Club, Albert Square, Manchester. ‘‘T 
Cathode Ray Oscilloscope and Its Uses,” D. K. C. 








for other interested Governments to be kept informed 
of the studies made and the results of the discus- 


A. Weightman, and ‘Some Aspects of Modern 
Foundry Practice,” R. C. Shepherd. 6 p.m, 


Macdonald. 6.30 p.m, 
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A Seven-Day Journal 


The T-U.C. Report on Reconstruction 


Tue interim report of the Trades Union Con- 
on Post-War Reconstruction was issued 
on Tuesday, October 3rd, and is to be sub- 
mitted to the Congress at Blackpool on October 
16th. Dealing with the subject of public 
ownership, the report states that certain indus- 
tries—notably transport, fuel and power,*and 
jron and steel—are of such vital importance to 
the life and well-being of the community that 
their immediate transfer to public ownership 
is essential. The form of organisation for all 
publicly owned industries should be that of a 
public corporation to take over all the under- 
takings in the industry. Responsibility to the 
public should be maintained by the appointment 
of Governing Boards by a Minister responsible 
to Parliament for the industry. Those appointed 
should be selected solely on the basis of their 
competence to administer the industry effi- 
ciently in the public interest, but statutory 
provision should be made for the adequate repre- 
sentation of the viewpoint of the workpeople 
engaged in the industry. Fair compensation, 
the report continues, should be paid for all 
ertakings acquired. The basis of compensa- 
tion should be “‘ reasonable net maintainable 
revenue ’’ and payment should preferably take 
the form of Government bonds carrying a fixed 
rate of interest. On the matter of organisation 
of industry, the report says that short of com- 
plete public ownership, the State can partici- 
pate in the conduct of an industry by the direct 
acquisition of a key section or by financial and 
directive participation in particularly important 
companies. Another method of public control 
which may be exercised over a complete 
industry is that of Government wholesaling. 
There are, the report adds, a large number of 
important industries which immediately require 
some measure of direct public regulation. In 
general, this should be secured by the setting up 
of industrial boards in these industries. These 
boards should be composed of representatives 
of workpeople and employers in equal propor- 
tion and an impartial chairman and other inde- 
pendent members appointed and paid by the 
Government. 


British Shipping Policy 


A STATEMENT of general principles with 
regard to British shipping policy has just been 
issued by the General Council of British Ship- 
ping, on which is represented the Chamber of 
Shipping of the United Kingdom and the 
Liverpool Steam Ship Owners’ Association. 
The statement deals with the release of ships 
from requisition and states that as soon as the 
method of dealing with surplus tonnage has 
been determined then consideration must follow 
in order to provide for the long-term needs of 
the Mercartile Marine. Tt is proposed that the 
International Shipping Conference should con- 
sider the future method of organisation of 
shipping on the basis of private enterprise and 
free competition, subject to reasonable agree- 
ment to keep freights on an economic level and 
the supply of tonnage adjusted to meet the 
demand. In the case of liners these objectives 
are normally attainea through the operation 
of the liner conferences, and in the case of 
tankers through the tanker pool. These methods 
should, the statement says, be continued and 
improved where necessary. A scheme for the 
regulation of near-Continental trades in the 
immediate post-war period was approved and 
submitted to the Ministry of War Transport in 
March, 1943. The decisions of the recent Inter- 
Allied Conference will no doubt affect this 
scheme, which it is considered it should be put 
into operation, subject to any necessary adjust- 
ments arising from decisions taken at that 
Conference. With regard to the establishment 
of an adequate and efficient British Mercantile 
Marine, the replacement of ships may require 


reserves the industry is able and permitted to 
accumulate out of current earnings after the 
war. If foreign Mercantile Marines are subsi- 
dised, either directly or indirectly, by their 
Governments to the disadvantage of our 
Mercantile Marine, then our Government, it is 
held, should defeat such subsidy either by 
subsidy or by other means. The problems of 
the coasting trade and the whaling section are 
still under review. With regard to taxation, 
very detailed proposals have been made by the 
shipping industry and are the subject of present 
discussion with the Board of Inland Revenue. 


Motor Vehicle Taxation 


Tue Society of Motor Manufacturers and 
Traders, Ltd., has recently issued a statement 
on motor vehicle taxation, in which the actual 
statement made to the Chancellor of the 
Exchequer, Sir John Anderson, is given. It is 
pointed out that the motor industry in Great 
Britain has been established for approximately 
fifty years, and during this time it has provided 
well-paid employment for a constantly increas- 
ing number of skilled and unskilled artisans as 
well as work for a large number of adminis- 
trative executives necessary in an industrial 
organisation of such magnitude. In its state- 
ment to the Chancellor of the Exchequer the 
Society stresses the effect of taxation upon 
design, and suggests that the future method of 
vehicle taxation should be such that, under 
changing conditions of home and international 
demand, the manufacturer will be free to adapt 
his product to whatever those requirements 
may be, and should not be restricted by con- 
ditions only applicable to a particular year or 
decade. The taxation of public service vehicles 
and goods vehicles are also dealt with. The 
need for the reduction in the total taxation of 
each vehicle is clearly emphasised. Manufac- 
turers, the statement says, are satisfied that 
every expense which contributes to the cost of 
upkeep must be examined with a view to its 
reduction to the utmost limits. Outside the 
control of the manufacturer is the burden of 
taxation on the vehicle and on fuel for its use. 
The pre-war rates of taxation from both these 
sources were, it is stated, too heavy, and had 
they been less it is unquestionable that the 
motor industry would have developed to a 
much greater extent than it did. This factor 
will be of more importance after the war and 
the. burden of taxation will require to be eased. 
A successful export trade, it is pointed out, can 
only be maintained on the foundation of a 
prosperous home market. The transfer of such 
vehicle taxation as is necessary to a cubic 
capacity basis would help to a limited extent, 
but the production in this country of vehicles 
which would fill a world-wide demand would 
be mainly helped by the reduction of the burden 
of taxation per unit. Technical considerations 
connected with taxation on cubic capacity are 
dealt with fully in an appendix to the general 
statement. 


United Maritime Authorisation 
Planning Committee 


THE agreement on principles with reference 
to the continuance of co-ordinated control of 
merchant shipping, just, published, will bring 
about an adjustment in the present arrange- 
ments for the control of the employment of 
United Nations shipping. At present sub- 
stantially all United Nations ships are under 
requisition to their respective Governments, 
and are in the service of the Ministry of War 
Transport or the United States War Shipping 
Administration. In this way two pools of 
shipping are constituted, the employment of 
which is co-ordinated through the Combined 
Shipping Adjustment Boards.. At or soon after 
the general suspension of hostilities in Europe, 
most of the existing agreements for the use by 
the Ministry of War Transport and the War 





some financial assistance or credit facility, the 
extent of which will depend in part upon what 





Shipping Administration of United Nations 


requirements for ships will remain heavy for 
military purposes, as well as for the supply of 
liberated areas and all ‘other purposes of the 
United Nations. In the agreement referred to 
the Governments which have co-operated in 
the provision of ships for United Nations 
purposes have agreed to continue to devote their 
shipping resources to those needs till the war in 
the Far East is won. Machinery is provided 
for the effective collaboration by Governments 
in the use of available shipping by the establish- 
ment of a United Maritime Council and 
United Maritime Executive Board. Through 
these bodies, which will come into operation on 
the general suspension of hostilities in Europe, 
the contracting Governments will implement 
the principles laid down in the agreement. The 
principles will remain in effect till six months 
after the suspension of hostilities in Europe or 
the Far East—whichever is the later—unless 
terminated or modified earlier by unanimous 
agreement. The agreement has been signed by 
the Governments of Belgium, Canada, Greece, 
Netherlands, Norway, Poland, United, Kingdom, 
and U.S.A., while the French Committee of 
National Liberation have signified that all 
French shipping is and remains at the disposal 
of the United Nations. The Soviet Government 
and other interested United Nations Govern- 
ments have been kept informed. 


Efficiency in the Coalmining Industry 


On Tuesday, October 3rd, the Minister of 
Fuel and Power announced that an expert 
committee had been appointed to examine the 
present technique of coal production in all its 
stages from coal face to railway wagon, and to 
advise him as to what technical changes are 
necessary in order to bring the industry to a 
state of full technical efficiency. Mr. Charles C. 
Reid, Director of Production, Ministry of Fuel 
and Power, is the Chairman of the Committee, 
and the other members are :—Mr. H. J. Crofts, 
joint managing director, Chatterley-Whitfield 
Collieries, Ltd.; Mr. Douglas Hann, director of 
Powell Duffryn, Ltd.; Mr. John Hunter, 
managing director of Doncaster Amalgamated 
Collieries ; Mr. A. Kirkup, director of Lambton, 
Hetton and Joicey Collieries, Ltd.; Mr. James 
A. Nimmo, general manager, Workington 
Branch, United Steel Companies, Ltd.; and 
Mr. H. Watson-Smith, deputy chairman and 
managing director of Hardwick Colliery Com- 
pany, Ltd. The Secretary of the Committee is 
Mr. R. Crawford. 


Chair of Concrete Technology 


A RECENT benefaction from the Cement 
Makers’ Federation has enabled the Imperial 
College, with the approval of London University, 
to institute in its City and Guilds College a 
Chair of Concrete Technology. Some state- 
ment of its intentions may have interest now, 
although it may not be possible to appoint its 
professor until after the termination of war with 
Germany. The Chair will be instituted in the 
first instance for ten years, and will be attached 
to the existing Department of Civil Engineering. 
The duties of the professor will be to provide 
advanced instruction in the principles and 
technological application of reinforced concrete, 
to conduct research in his subject, and to con- 
sult with industry regarding the practical 
experience which will be given to students in 
training. In order to establish the necessary 
contact with industry, an Advisory Committee 
is contemplated, with appropriate representa- 
tion of interested bodies, which will report to 
the Governing Body of the College. At the end 
of the ten years’ period it will review the working 
of the scheme and advise as to its continuation 
or termination. There is an arrangement, 
sponsored by a number of building and civil 
engineering contractors, whereby bursaries 
will be made available to students devoting cne 
or two years (after a preliminary study of the 
basic sciences) to intensive study of concrete 
technology. 





ships under other flags will terminate, but the 
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The Engineer in India 


By Professor C. A. MIDDLETON SMITH, M.Sc., LL.D., MI. Mech. E. 
No. I1I—(Continued from page 238, September 29th) 


IRRIGATION WORKS 


r may be many years before the people of 
India fully realise the value of the irrigation 
that has been done during the last 100 years, 
the ability and tenacity of the British engi- 
neers who have been responsible for the work, 
and the courage of Government officials who 
raised the vast sums, on loan, needed for 
great schemes. In many cases the construc- 
tion works gave employment to large numbers 
of Indiay workers, ensured peace where there 
had been warfare or banditry, transformed 
deserts and jungles into productive land, and 
were financially profitable. The names of 
many British engineers responsible for the 
creation of these great blessings for India 
should be gratefully remembered, not only in 
the districts directly affected by their work, 
but in every history of that great country. 

The enormous schemes in the Punjab, 
Sind, and United Provinces in the north— 
viz., the Triple Canals Project, the Sukkur 
barrage and canals, the Sutlej Valley Project, 
and the Sarda canal—all carried out this 
century, should not detract from the honour 
due to the earlier British engineers, such 
men as Sir John Ottley and Sir S. Jacob in 
the Punjab and Sir Arthur Hill in Bombay, 
pioneers who faced and overcame technical 
difficulties, dangers, and human problems, 
which enabled their successors to benefit by 
their experiences. Working under Govern- 
ment, the irrigation engineers made no 
fortunes, such as were gained in commerce, 
and won less recognition for their services to 
India than many administrative officials ; 
but they were never lacking in that high 
sense of duty which resulted from the belief 
that their efforts would benefit those who seem 
unable to help themselves. And so, in order 
to gain a picture of what has been accom- 
plished by the British in India, the develop- 
ment of irrigation during more than 100 
years in that country will be outlined, for 
whatever political or social changes take 
place, millions of workers on the soil will 
benefit from the schemes planned and carried 
out by British engineers to supply their fields 
with water and the cultivators with susten- 
ance. 

It is difficult for people who have not visited 
tropical Asia to realise the enormous import- 
ance of irrigation for the production of food- 
stuffs and other raw materials in those 
regions. Rice is the staple food for many 
hundreds of millions of people living in India, 
China, Indo-China, Siam, Malayasia, and 
Burma; nearly half the population of the 
world lives on rice; for its production 
running water is needed. In some places 
three crops of wet rice are grown per annum. 

Irrigation has been practised in India for 
thousands of years, but many of the schemes 
had fallen into disuse until about 100 years 
ago, when some were repaired. British engi- 
neers in that great country began to use more 
efficient methods, gained much practical 
experience, and subsequently carried out 
schemes and researches of great value, not 
only to India, but to other lands. India has 
now a unique system of irrigation with 
schemes greater in magnitude than those of 
any other country. 

The irrigation works carried out in olden 
times, under the Mogul and other rulers, were 
done with primitive tools and with very 
elementary knowledge. Amongst the more 





ancient works were the Cauvery system of 
canals which were supplied by an ancient 
stone weir, built about 1700 years ago. The 
Western and Eastern Jumna canals, built in 
Mogul times, to bring water to the gardens 
of the Emperor, soon fell into disuse. The 
first works carried out by British engineers 
under the East India Company were those 
that improved some of the ancient schemes. 
The first canals replanned were the Western 
and Eastern Jumna canals, reopened in 1821 
and 1830. Both have a long history of mis- 
takes causing water logging and malaria, 
but experience was gained and the mistakes 
were remedied. The first has paid over 
11 per cent., and the 








the Upper Bari Doab scheme rather hurriedly 
in order to provide useful work for the war. 
like Sikhs. It. was commenced in 1849 and 
opened in 1859. It converted a wild jungle 
into highly cultivated provinces, and it con. 
verted a warrior people into peaceful culti. 
vators of the soil by giving them land to 
plough. The canal irrigates 1} million acres, 

The astonishing social success of the early 
schemes organised by British engineers jp 
Government service caused financiers to 
think that there was money to be made out 
of canals in India. This idea was encour. 
aged by the East India Company, which diq 
not wish to finance large schemes. In 1863 
the Madras Irrigation Company was formed 
with a capital of £1,000,000. Other com. 
panies were promoted to use British capital 
with the result that “the four greatest 
failures in the history of Indian irrigation 
were all works inaugurated by private enter. 
prise.” The problems of irrigation are so 
mixed up with those of colonisation, agri. 





second 32 per cent. on 
capital expended. The 
Hasli canal was the 
only other ancient 
work of any magnitude. 
It brought water from 
the Ravi River to 
Lahore, with a branch 
to supply the sacred 
Sikh tanks at Amritsar. 


Fieutrne FaMIneEs 


Engineers of the 
East India Company 
repaired the Ganges 
canals and the Grand 
Anicut on the Cauvery 
River early in the 
nineteenth century. 
Works on the Goda- 
veri and Kistna were 
commenced in 1846 
and 1857; between 
them, they irrigated 
14 million acres. In 
1866 a big scheme of 
Government irrigation 
works, financed by 
loans, was launched to 
combat famine. After 
that, much larger 
works were planned. In 


Irrigated Areas 














1900 the area under 
cultivation had in- 
creased by 15 per cent., 
but the area under irri- 
gation had increased by 62 per cent. In the 
renovation of those old native works Sir 
ProbynCautley and Sir Arthur Cotton had done 
work which enabled them to lay the founda- 
tions for the remarkable accomplishments of 
other British engineers in India. 

The English had built a great network of 
canals in their own country (1780-1830). 
Although the canals in England were for 
navigation and those in India were built to 
transform deserts, jungle, and partially 
cultivated lands into more productive and 
populous areas, yet the experience gained 
in England was of great value in India. 

Navigation canals in India were advocated 
by General Sir Arthur Cotton, but that was 
when railways were successfully competing 
with canals in England; practically all 
canals in India were constructed for irriga- 
tion. The main line of the Ganges canal 
from its head at Hardwar to Cawnpore was 
built for navigation as well as irrigation. It 
was connected by locks with the Ganges 
River. 

The first Chief Engineer of the Punjab, 
afterwards Lord Napier of Magdala, planned 
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IRRIGATED AREAS OF INDIA 


cultural science, transport, &c., that it 
became obvious that only Government could 
solve them without financial loss. Thus an 
East India Company, formed in 1858, had 
excellent plans for constructing irrigation 
and navigation canals in Orissa, but in eight 
years all the capital was spent. Government 
bought out this company and others, and 
although, from a humanitarian point of view, 
the idea of the original scheme was fine, 
even forty years after the company was 
formed, the scheme did not pay. The Orissa 
canals were completed and now irrigate 
200,000 acres, but the rainfall over the tract 
is insufficient, compelling storage, as it 
averages only 60in. per annum, a fact ignored 
when the original scheme was planned by the 
company, 

In 1846 Sir Arthur (then Major) Cotton 
prepared a scheme for the Godaveri delta, 
on the east coast, one of the areas most 
liable to famine, but which was converted 
into an expanse of rice fields broken by 
gardens of fruit trees. The delta covers an 
area of 2000 square miles. Some 24 miles of 
weir and 1} miles of embankment were 
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puilt. In 1920 nearly 25 per cent. was 
returned on the capital laid out. Similarly, 
the Kistna scheme was a great success. 


New Socrat Lire 


The failure of private companies and 
terrible famines led to a great increase in 
Government works. Schemes were financed 
by loans. The Sirhind in the Punjab, the 
Lower Ganges and Agra in the United Pro- 
yinces, the Lower Swat in the North-West 





is well known, but it was founded upon his 
experience in India. 

The great colonising schemes created by 
canals between the Jhelum and Sutlej were 
commenced on a small scale, with the Sidnai 
canal, which paid 40 per cent., bringing water 
and settlers to what had been an arid region 
Next came the much bigger and bolder 
scheme, the Lower Chenab canal (1890), 
which now irrigates 2} million acres, and has 
converted a wilderness into productive land. 


people.” In 1892 land at auction in the 
Lower Chenab Colony sold at Rs. 43 per 
acre. In 1919 the average sale of waste land 
in the Lower Bari Doab Colony was Rs. 593 
per acre. Shop sites in the market town 
averaged Rs. 40,000 per acre!* Thus the 
Punjab attracted many settlers from con- 
gested areas, supplied much food for India, 
and created wealth for cultivators and many 
others. In ten years, 1897-1907, the irri- 





gated area of the colonies increased from 








Frontier, and the Mutha in Bombay canals 
were built, and the inner colonisation of 
India, perhaps the greatest social success 
achieved by the British in that country, was 
inaugurated. The Mutha project opened 
a new policy, the building of great 
dams, in this case one nearly a mile long and 
109ft. high above foundations. 

In waste places, like the Punjab and Sind, 
there was great difficulty in obtaining labour 
and fuel to make bricks and lime. To build 
the Sirhind canal, gaols were built near the 
headworks and convicts made to work on 
construction... ‘‘ Practically the whole 900 
million feet of evacuation on the main line 
were removed in baskets on the heads of 
men and women without the use of any 
mechanical appliances of any sort,” says the 
official report. 

Frontier warrior tribes settled as peaceful 
agriculturists around the Lower Swat canal, 
commenced in 1876 by engineers who had 
to face not only technical difficulties, but 
dangers, for armed protection was needed. 
In 1920 it was reported that the canal irri- 
gated 162,000 acres; the region was as 
peaceful as any in the Punjab. What had 
been a barren wilderness, without a tree, 
was dotted with villages and avenues of 
trees. Another great civilising project was 
the Sind Desert canal, commenced in 1873. 
The Lower Ganges canal, commenced in 
1872, now irrigates nearly 1,000,000 acres 
and the Sirhind canal about 1,800,000 acres. 

Sir William Willcocks, after a brilliant 
record as a student at the Thomason Engi- 
neering College, Rorkee, in India, made his 
mark in the Irrigation Department of the 
North-West Provinces, and gained valuable 
experience during his eleven years’ service in 
India. After the landslip at Nairu Tal in 
1880, he designed and built the protective 
works necessitated by that catastrophe, and 
as resident engineer he built the greater part 
of the Betwa dam. His work in Egypt, &c., 





LOWER BARI DOAB CANAL HEADWORKS 





The return on capital outlay is 40 per cent. | 270,000 to 2,000,000 acres, and three colonies 
The value of crops raised each year is five| produced crops of total worth £6,000,000. 
times the original capital cost of the works. | The value of the crop in one year was nearly 
But the engineers had to live and work for | double the cost of the canals. 


years in a country devoid of animal life, 


In 1899 famine again stimulated plans for 


except snakes and lizards, in an area of irrigation. Vast storage tanks, some of them 


desolation. 


The Lower Jhelum canal com-!to contain 20,000 cubic feet, were planned 








WILSON DAM, 


mands 1} million acres. Sanctioned in 1888, 
it was not finished untjl 1908. 

The curse of the agricultural community 
in India is debt to the money-lender. To 
lessen this evil in the Punjab cultivated land 
cannot be transferred to the non-agricultural 
classes. There were many difficulties in the 
early days of colonisation—plague, malaria, 
thieves, &c.—but a benevolent autocrat, the 
colonisation officer, invariably soon earned 
the title of “father and mother of the 





BHANDADARA 


for the Bombay Deccan, where the construc- 
tion of canals was difficult and in places 
impossible. Then came other schemes to 
colonise the Punjab and greater plans for 
that area and Sind. 


THE TRIPLE CANALS PROJECT 
These works in the Punjab, for which Sir 
John Benton was responsible, were. con- 


* The value of the rupee (in recent years) is taken at 
ls. 6d.; Rs. 1 lakh=Rs. 100,000; 1 crore=10 million or 
100 lakhs, 
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structed between 1905 and 1917. On com- 
pletion, the scheme earned great praise, 
and it was said to be “one of the most 
remarkable pieces of engineering imagina- 
tion and accomplishment in the world.” 
There was a great waste area to the west of 
the Sutlej. The four large tributaries of the 
Indus were already supplying water for 
canals, but the Jhelum had a surplus, so 


were storage reservoirs, often 10 to 20 square 
miles in area, and massive dams of bold 
design. These were famine protective works, 
irrigating in the hilly areas of the Central 
Provinces, Bombay, Deccan, and Bundel- 
kand. There are many other schemes, too 
numerous to describe, built before 1920. 
The Central Indian plateau has been the 
scene of famines ; during 1899-1900 Rs. 437 





water from that river is taken by canal to 


lakhs were spent on famine works and relief 
for nearly one-quarter 
of the population. 





10 - 15 Inch 


Less than 5 Inches 








Since then thirty-five 
works. have _ been 
carried out. Two are 
each able to irrigate 
100,000 acres. The 
rainfall averages 40in. 
to 60in., but is un- 
evenly distributed and 
often fails. 

As a result of the 
famine in 1907-08 
innumerable small tank 
schemes were con- 
structed as _ relief 
works, each supplying 
water for two or three 
villages. In the Bom- 
bay Deccan large stor- 
age works were built 
after 1900. The Bhan- 
dadara dam is 270ft. 
high, and stores 10,800 
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TRIPLE CANALS PROJECT 


another river, the Chenab, and it is then 
turned into the Lower Chenab canal. It 
irrigates large areas en route. This supply to 
the Lower Chenab canal permits water to be 
taken from the Chenab River higher up, and 
carried in a level crossing over a third river, 
the Ravi. It irrigates another desert waste 
on the way, and finally uses Chenab waters 
to supply an area, the Lower Bari Doab 
region, beyond the Ravi. The Upper 
Jhelum canal is remarkable for the diffi- 
culties of alignment; there are sixty drain- 
age crossings. Two of these are level cross- 
ings of considerable dimensions. The larger 
has a barrage 1582ft. in length with thirty- 
three bays, each of which has a span of 40ft., 
and is fitted with steel gates, so that when 
they are lifted floods can pass across the 
canal. 

The Upper Chenab main canal was 
designed to carry 11,700 cusecs, and at times 
it carries considerably more. This main 
canal has the largest carrying capacity of any 
canal in the world. 

The Lower Jhelum canal was opened in 
1901, but was not completed until 1908. It 
commands 1} million acres, of which 800,000 
acres are irrigated. Thus three new arid 
areas of nearly 4,000,000 acres (6250 square 
miles) were commanded and 2,000,000 acres 
are now irrigated. Over 1} million acres 
were Crown waste, now colonised. The main 
canals totalled 433 miles. 

In 1921 the mileage of Indian canals 
exceeded 55,000, and since then there have 
been added many thousands of miles in the 
three huge schemes in Northern India com- 
menced after that date. 

The prosperity of the Punjab and the Sind 
depends on the canals, for 98 per cent. of the 
land cultivated is irrigated by water from 
the glaciers of the Himalayas. But soldiers 
must protect the land from invasions that 
devastated those now prosperous areas in the 
past. Mechanised transport has immensely 
aided irrigation projects. 

Many other works carried out as a result 
of the Indian Irrigation Commission (1901-03) 





@ million cubic feet of 
water. An old dam 
was replaced by the 
Bhalgarh dam, a struc- 

ture 190ft. high and more than a mile long. 
These two dams supply water to irrigate 
57,000 and 132,000 acres respectively when 
the rain fails. 

The Government of India has spent £100 
millions on canals in India, which irrigate 
annually more than 32 million acres, the 
figure for 1879 being 104 million acres and 
for the beginning of this century 19} million 
acres. There are other irrigated areas due 
to private enterprise, but they are small 
schemes, although numerous, and mostly 
supplied with water from wells. 

The sub-continent has always suffered 
from terrible famines. It shocked the 


British people to learn that, in spite of the 
irrigation and improvements in transport 
that had been carried out, over a million 
people died during the Orissa famine in the 
years 1865-66. That calamity stimulated a 
great increase in irrigation and transport 
works. The whole economic policy of the 
Government for many years centred around 
fighting the great enemy—famine. Under 
great difficulties large areas of desert land 
were made productive, big rivers, which 
formed the barriers between provinces and 
desolated the country with their floods, were 
controlled to the uses of man, tapped by 
canals, and spanned by bridges. The engi- 
neers suggested greater and yet greater 
schemes. After 1920 they planned and 
carried out three huge projects, each of which 
irrigates an area greater than the whole of 
the land under cultivation in Egypt. These 
spectacular schemes are known as the 
Sukkur barrage canals in Sind, the Sutlej 
Valley canals in the Punjab and adjoining 
States, and the Sarda canal (the longest 
single canal in the world) in the United 
Provinces. 

These three great schemes were costly, 
because they were carried out when materials 
were at about their highest figure, but they 
are justified because of the great increase in 
food production and security for millions of 
poor workers on the soil. It is true that the 
earlier irrigation canals, for which river flow 
was diverted by means of the “ Indian type ” 
weir, enabled the irrigation works con- 
structed by the British to become more pro- 
fitable than the recent schemes, involving 
barrages of the Egyptian type, but there 
were considerations of welfare for millions of 
people that made it imperative to spend 
Rs. 600 millions on these three schemes, an 
amount almost the same as the total spent 
on irrigation during the preceding 100 years. 
The annual net revenue obtained from those 
earlier schemes had amounted to about 9 per 
cent. of the capital cost, and even with the 
great cost of what might be called the more 
recent (and philanthropic) works, the returns 
on the total expenditure of Rs. 1200 millions 
seems to average over 5 per cent., a return 
which will inevitably increase, and which 
does not include indirect gains. 





(To be continued) 








Institutions of Naval Architects and of 
Engineers and Shipbuilders in Scotland 


No. I]—(Continued from page 243, September 29th) 


[= second paper presented at the joint 
meeting of the Institution of Naval 
Architects and the Institution of Engineers 
and Shipbuilders in Scotland, held in Glas- 
gow on September 22nd, was by Dr. Tutin 
and entitled ‘‘ Methods of Levying Charges 
for Services to Shipping.” It is reprinted on 
page 271 of this issue. 

Mr. A. M. Stephen, opening the discussion, 
said there had been a good deal of discussion 
during the past year on the subject of tonnage 
measurement, and he had noticed that, while 
some people defended the present method of 
levying dues, almost none of them defended 
it on any logical basis. The arguments had 
all been based on expediency and the diffi- 
culty of departing from the present regula- 
tions. That the rules had a harmful effect on 
ship design, and were likely in the future to 
have a more harmful effect on the progress 





and development of both ships and machinery, 


was realised by all designers. That was 
shown by the fact that the shipbuilding 
industry felt it its duty to warn the Govern- 
ment that the ships which shipbuilders could 
now produce would not be as good as they 
should be, and that gave rise to the resolution 
passed by the Shipbuilding Conference, to 
which the author had referred. He wondered 
if it would not be to the credit of the Institu- 
tion of Naval Architects if it threw the weight 
of its great influence behind that warning 
given by the shipbuilders to the Government 
and passed some similar form of resolution. 
If ever there were a clear case where tech- 
nical progress was- being hampered by the 
dead hand of the great mass of non-technical 
people, surely that was one. The opinion of 
the technical men was too often overridden 
by non-technical minds, which had in one 
way or another the power to do so. Our 
illogical and complicated tonnage rules, if 
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they could be said to relate to any principle 
at all, related to the wrong principle and 
should be swept away. A logical simple rule 
should be evolved based on a right principle, 
which had been enunciated by the author in 
his pa per—that is to say, on services rendered 
—and should be substituted for the present 
rules. 

Sir Maurice Denny said he found it difficult 
to speak dispassionately on the topic before 
the meeting. For long in his own business he 
had stopped deliberately having anything to 
do with tonnage, because it aroused emotions 
which were better avoided by the wise man. 
The author had done a real service in advanc- 
ing the discussion of the subject, which was 
once more prominently in the minds of ship- 
builders. It must be recognised that. ship- 
owners were even more vitally concerned in 
modifications of tonnage than were ship- 
builders. Unless both parties pressed jointly 
for a review, the outlook did not seem to be 
promising. Unless it could be shown to ship- 
owners that they would gain by the change, 
the chance of effective action did not seem to 
be very rosy. If the reaction of each individual 
shipowner to proposals was only to consider 
them immediately from a narrow and perhaps 
a selfish point of view, as to whether he would 
or would not gain, then contacts were neces- 
sary as between the two industries in order to 
explain to the shipowning industry why that 
narrow criterion was inadequate. If a suffi- 
cient identity of view could be established 
between the shipowners and the shipbuilders 
and the major Allied Maritime Powers, then 
the rest, he suggested, was a matter for dis- 
cussion as soon as might be. 

Mr. Wilfred Ayre said he had only one 
observation to make on Dr. Tutin’s paper, 
and that was that his suggested cure was 
worse than the disease. If tonnage or its 
equivalent were to be assessed on the dimen- 
sions he mentioned, it would necessarily 
involve that the small ship would require to 
pay much more dues and the big ship would 
get off with a big cut in dues. Again, the 
small ship would have to pay higher harbour 
dues, since it used ports and harbours much 
more frequently than the big ship. Everyone 
was agreed that the present basis of assessing 
tonnage was wrong; there was no mistake 
about that, but what was the correct one ? 
He could not accept the one proposed by Dr. 
Tutin. 

Mr. E. W. Blocksidge said the measure- 
ment of ships was a tedious and an unneces- 
sarily complicated procedure, involving the 
necessity of maintaining a trained technical 
staff of Government officials. The present 
regulations were so conflicting and obscure 
that their application was understood only 
by the expert. During the past twenty years 
when changes had been made in the design 
of merchant ships to suit modern require- 
ments, certain features of their construction 
had been distorted to meet the inflexible 
rules of the tonnage regulations. The prin- 
cipal sections of the Act which had produced 
so mueh discussion and detriment to progress 
in design were those which related to the 
pernicious system of exempted “spaces, the 
basis of the propelling power allowance, the 
position of the floors of a ship and the extent 
of water ballast spaces. National tonnage 
regulations were the concern of the Govern- 
ment for the purpose of the registration of 
ships and providing a basis for Government 
dues. The British regulations had been 
adopted for all the maritime countries of the 
world. “The final text of the International 
Regulations for Tonnage Measurements of 
Ships was issued at Geneva on June 30th, 
1939, and, but for the present war, those 
rules would now be in operation. The prin- 
ciple of measurement remained unchanged and 





the rules continued the retrogressive effect 
on the design and construction of merchant 
ships. Simplicity was as far away as ever. 
If ever change was now desired, it would 
mean scrapping the work of that Inter- 
national Committee of Government experts, 
and would affect seriously the vessels of some 
shipowners who had specialised in the 
adoption of the popular shelter-deck type of 
ship. No Government would take action to 
revise their rules unless they had a unanim- 
ous mandate from the shipbuilding, shipping, 
and dock authorities that a revision was 
necessary and imperative. Apart from the 
resolutions passed at the Shipbuilding Con- 
ference in February last for urgent discussion 
with the United States of America asa necessary 
pre-requisite to post-war shipbuilding pro- 
gress, such an expression of opinion had not 
been given by any responsible body repre- 
senting the interests of British shipping. Dr. 
Tutin, in the paper under discussion, and Mr. 
Murray Stephen, in his Presidential Address 
to the members of the Institution of Engineers 
and Shipbuilders last year, advocated a 
simple method of assessing register tonnage 
by means of linear dimensions, introducing 
length, breadth, and draught, but avoiding 
the inclusion of moulded depth, and con- 
trolled by a coefficient. Linear dimensions 
were the basis for tonnage measurement 100 
years ago, and, due mainly to the influence of 
moulded depth, were responsible for the pro- 
duction of many unseaworthy ships. In the 
absence of comparative results with varied 
types of ships as a result of the adoption of 
his formula with linear dimensions and a con- 
trolled factor, Dr. Tutin left us completely in 
the dark. His “rateable length” R was 
well conceived, but open to much criticism, 
and could not be considered without detailed 
investigation. It was not clear in the paper 
whether the coefficients governing L, B, and d 
would be “ weighted ” individually to suit 
the pecularities in design of each particular 
ship, or whether one set of coefficients would 
be fixed for different ships of the passenger, 
intermediate, cargo, and towing types. There 
still remained the opportunity for builders 
or naval architects to adjust the dimensions 
to suit the minimum value of R desired by 
the owner, and thus restrict freedom in 
design. The inclusion of draught d in the 
formula would create apprehension because 
the load draught varies with the seasons and 
zones and is not always related to dimensions, 
as the great majority of cargo ships are 
assigned minimum freeboards with maximum 
draught, while the draught of the pure 
passenger ship is limited and controlled by 
the strength of her scantlings and/or her 
standard of bulkhead subdivision.. There is 
another important point to keep in mind 
when contemplating an amendment of the 
rules, and that is its influence on “ statistics.” 
A formula based on linear dimensions cannot 
give a true indication of the capacity of a 
ship. He was inclined to favour a system of 
tonnage computation based on the internal 
capacities of all freight-earning spaces, with- 
out the necessity of actual measurement of 
the ship. The inquitous rule of “ exempted 
spaces ” should be abolished. If the character 
of freight-earning spaces could be defined, 
there would be no necessity for “‘ deductions,” 
and the measurement would indicate one 
register tonnage as representative of the 
owner’s “‘ ability to pay.” For the purpose 
of dock and harbour dues this register ton- 
nage could be used in association with an 
agreed factor, depending on the type of ship, 
space occupied, and draught at time of 
docking; the final figure representing the 
index for “‘ services rendered.” 

Mr. S. B. Freeman said that the subject was 
one on which, in the first place, the ship- 


owners would have to be persuaded that they 
were getting a fair deal as between one ship- 
owner and another. That would be for the 
technical societies to do. In the next place, 
what was wanted was a really seaworthy 
ship, and many of the tonnage regulations 
did not conduce to that end. In addition, 
some means of assessment will have to be 
found. 

Dr. E. V. Telfer accepted the suggestion 
made by Mr. Murray Stephen that the Insti- 
tution of Engineers and Shipbuilders should 
throw its whole weight, together with that of 
the Shipbuilding Conference, into a demand 
for the revision of the shipping laws. He 
proposed that the Council of the Institution 
should be requested to form a Tonnage Com- 
mittee, so that some decision could be sent 
from the Institution to the Government 
Department, either requesting or demanding 
revision of the tonnage regulations. 

Dr. J. M. McNeill said the principal feature 
of the paper was the proposal to introduce a 
new measurement for vessels called “ rate- 
able length.” The values derived indicated 
such violent changes that the chances of their 
acceptance by the port authorities were small. 
The factors neglected in the composition of 
the assessment were so marked that the pro- 
spect of revision of measurement by Govern- 
ment authorities would be prejudiced rather 
than assisted by such a scant and illogical 
treatment of such an important question. 
While it was agreed that strong support 
should be given to the Shipbuilding Con- 
ference resolutions for revision of existing 
laws, he submitted that the first step should 
be to remove anomalies in measurement of 
gross tonnage while retaining this method as 
a basis for charges and using the same 
standard units. The anomaly of the shelter- 
deck vessel was probably the most notable 
one that should be rectified without delay, 
and that could be done very easily, while, at 
the same time, effecting a great improvement 
in the safety of the vessel, without penalising 
the owner in any way. 

Mr. J. D. Calder said there seemed to be a 
general measure of agreement that any system 
of assessment of ships should be based on the 
services rendered, but once the question of 
capacity to pay was brought in, something 
which was going to upset any system was intro- 
duced, whether it was measurement of ton- 
nage or rateable length. He feared that, like 
the majority of the speakers, he could not agree 
with the formula proposed by Dr. Tutin. It 
seemed to him that any system of assessment 
must bear in mind two things: first of all, 
the length of quay space occupied; and, 
secondly, the amount of water space occupied. 
If the rateable length formula would give 
equitable results, accept it; but would it ? 
He quoted the case of two steamers owned by 
the same company and using regularly the 
same port. One was a passenger vessel of 5200 
tons gross, whose rateable length worked 
out at 547, and the other a little cargo 
boat which worked out at 256. On the 
present basis the first vessel paid ten times 
the tonnage dues of the cargo boat. On the 
proposed basis she would pay 173 times. 
Unless he had misread the formula, he 
thought those results were quite sufficient 
to condemn it. 

He asked why should not the two Insti- 
tutions represented at the meeting, together 
with the North-East Coast Institution, as a 
preliminary, form a small committee to 
investigate and report on the problem. 

Mr. H. A. M. Napier also agreed that a 
small committee of the Institution of Engi- 
neers and Shipbuilders and the North-East 
Coast Engineers should get down to the 
problem and work. together preparatory to 





gingering up the Government. 
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————— 


Mr. W. Ayre, regarding the proposal to 
set up a small committee, said that, following 
the resolution passed by the Shipbuilding 
Conference, contact had been made by the 
Shipbuilding Conference with the Chamber of 
Shipping, as the question of tonnage was 
largely @ shipowner’s problem, and arising 
from that contact a joint committee had been 
get up representing the Chamber of Shipping 
and the Shipbuilding Conference. It might 
be wrong to set up two committees to develop 
the same subject. 

Dr. Tutin, replying briefly to the discussion, 
said he would prefer to reply fully in writing’ 
when he had had time to consider the points 
in greater detail. 

The Chairman said Dr. Tutin’s paper 
raised a question of very great importance. 
It was, of course, an international question, 
and international questions of that nature 
had to be dealt with by the Government in 
the main, and the Government would not act 
unless it had a pretty big push from those 
concerned in the problem. In view of what 
Mr. Wilfred Ayre had said, he was doubtful 
about the advisability of setting up the pro- 





posed committee. 


Mr. Murray Stephen then suggested that a 
resolution be passed by the Institutions 
supporting generally the principle that 
something should be done about the 
regulations, and saying that when the time 
arrived they would be willing to help if 
asked. 

The Chairman said he thought it would 
be the best thing if he put a resolution forward 
in these words :— 


“ Having regard to the fact that the 
Shipbuilding Conference and the General 
Council of British Shipping are considering 
the question of tonnage measurement laws, 
this joint meeting of the Institution of 
Naval Architects and the Institution of 
Engineers and Shipbuilders in Scotland 
wish to record that they heartily support 
on technical grounds the resolution passed 
by the Shipbuilding Conference in Feb- 
ruary, 1944, and express their readiness 
to give all technical assistance to the 
solution of the problem when those pri- 
marily concerned with it have come to a 
decision.” 


The resolution was unanimously adopted. 








The Flying Bomb 





N our issue of June 23rd we gave some brief 

particulars of the German flying bomb. On 
Thursday, September 28th, we were invited by 
the Ministry of Aircraft Production to visit one 
of its research stations and to examine some of 
these machines. The following particulars will 
give our readers further particulars of its design 
and construction. In principle, it is clear that 
the flying bomb is a crude little aircraft, 
designed, as one might well expect, for the 





fuel tank and the wire-wound globular com- 
pressed air bottles, which provide the motive 
power for the control system of the aircraft. 
The air bottles also feed the fuel to the 
engine by suppyling pressure to the fuel tank. 
The warhead, which weighs a little under 1 ton, 
is mounted at the front of the fuselage. It 
is composed almost entirely of explosive, which 
is contained within a thin-walled steel case, in 
order to achieve the maximum blast effect. 





FRONT OF POWER UNIT AND FUEL JETS 


greatest possible ease of production. The hull 
is constructed -almost entirely of thin steel 
plate, and each of the component parts is of the 
simplest form, even at the expense of weight. 
For reasons of transport and assembly the hull 
is designed to be broken down into easily trans- 
portable parts, which can be divided into five 
Separate sections. 

As the line drawing on the opposite page 
shows, the front fuselage, contains the 





For firing the explosive there are two mechanical 
fuses and an electrical fuse, which are actuated 
by two switches, one at the nose of the 
machine, and the other under the warhead, 
which is designed te operate, should the 
aircraft glide to the ground. The rear 
fuselage, it will be seen, contains the auto- 
matic pilot gear, and carries the tailplane 
and fin. Both the tailplane and the fin have 
movable control surfaces, which are actuated 


by the euto-pilot mechanism. The engine is 
mounted above the rear fuselage, and it employs 
a particular form of jet propulsion, the principle 
of which was referred to in THE ENGINEER of 
August 18th, and is described in more detail 
below. The wings and spar are very simply 
made, the spar being merely a solid-drawn steel 
tube having an outside diameter of about 4}in. 
There are no ailerons in the wings, the two 
control surfaces at the tail being adequate for 
manceuvring the aircraft when in flight. 

The following are some of the principal 
dimensions and weights of the flying bomb :— 


Particulars and Dimensions 


Overall length ... 25-375ft. 
Length of body... 21- 5ft. 
Maximum diameter ... 2-7ft. 
Length of power unit ... ... ... 11-25ft. 
Maximum diameter of power unit... 1- 9ft. 
Wing span agdf a das 2 heacd~” pad | cae) OO 
Span oftailplane ... ...¢@... ... 7-4ft. 
Total weight, fuelled and ready for 

2 —pligk Serene 
Weight of warhead ... Nearly 2000 tb. 
Capacity of fuel tanks 150 gallons 


Tue Jet Proputsion UNIT 


The power unit or engine is so cheap and easy 
to manufacture that it is difficult to conceive a 
better choice of propelling unit! for this 

















Impulse Duct 
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FLYING BOMB 


particular purpose. As will be [seen from 
our illustrations it consists merely of a long 
duct or tube made of thin mild steel, which 
is closed at its front end by a grill, the 
holes of which are covered by small spring 
shutters. The tube is open at the rear end. 
The shutters are designed to act as valves so 
that air can pass into the duct from the front, 
but cannot flow in the reverse direction. The 
fuel, which is petrol, is injected into the tube 
through a pipe system with nine nozzles—see 
accompanying engraving—arranged behind 
the grill, and it is ignited there. The result- 
ing hot gases cannot escape from the front 
end of the tube, but are ejected from the 
rear and so provide an appreciable thrust. The 
quick discharge of the gases—in a time 
determined by the length of the tube— 
creates a suction effect at a point immediately 
behind the grill, which draws in a fresh supply 
of air through the grill, more fuel is injected, 
and the process is repeated. The engine is 
started by means of a sparking plug, but once 
the tube becomes heated the whole of the cycle 
of operations become automatic and external 
ignition is dispensed with. The resulting 
thrust consists, as our readers are well aware, 
of a series of explosive jerks, which generally 
occur at a rate of about forty-five per second. 
The excessive vibration thereby caused is 
smoothed out to some degree by shock-absorb- 
ing mountings. The final average thrust has 





been calculated at about 600 Ib., which is suffi- 
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cient to propel the bomb at a speed of about 
360 m.p.h. The propelling unit is equal in its 
performance to an aircraft engine of about 
600 H.P. The engine we have described is 
much cheaper to produce than the ordinary 
type of engine, and it has only about one-quarter 
of the weight of that engine. On the other 
hand, the fuel consumption is high, being about 
eight times that of the normal aircraft 
engine. 


ContrROoL ARRANGEMENTS 


The aiming of the flying bomb is achieved 
entirely by pre-setting arrangements which are 
provided on the automatic pilot gear. This 
gear comprises a freely pivoted gyroscope, 
driven by compressed air. Such a gyroscope 
will maintain its axis of rotation in a fixed 
direction for a long period of time, thus provid- 
ing a definite fixed dirtction for the aircraft. 
Any deviation from the course previously set 
is picked up by the gyroscope, and by means of 
compressed air the appropriate control surfaces 
are moved to correct that deviation. After it 
has been in operation for a long time the gyro- 
scope tends to wander from its initial setting 
and this deviation is countered by means of a 
magnetic compass, which is fitted in the nose of 
the machine. The course to be taken by 
the machine is set by this system, and the 
flying height is also set on the automatic 
pilot, by arranging the control of the aircraft 
pitch to be governed by an aneroid barometer. 
This arrangement is such that the machine is 
compelled to climb if it is below the chosen 
height, and to dive if above that height. Pro- 
vision is made for operating heights up to over 
10,000ft., but few of these flying bombs were 
met at heights above 5000ft., the usual 
operating height being about 2000ft. In order 
to set the distance travelled a small wind- 
mill is fitted in the nose of the machine. The 
number of revolutions made by the windmill is 
counted by an electrically operated counter 
worked by a contact on the windmill shaft. 
After a definite distance has been flown the 
counter is set to push over the aircraft into a 
steep dive by locking the control gear and 
putting down small tabs arranged below the 
tailplane. In this operation the fuel in the 
petrol tank is thrown to the top of the tank 
and the propelling unit is thus starved of fuel 
and stops. Those who have examined the air- 
craft closely believe that this effect was 
entirely unintentional. Whilst the machine 
usually ended its course in this manner, it some- 
times descended in a gentle glide. In such cases 
it is thought that the engine power became 
insufficient to overcome the drag of the aircraft. 
That arose from more than one cause. Thus, 
the fuel supply might run out, or the spring- 
controlled shutters on the engine grill become 
worn. The latter were occasionally found to be 
in a frayed condition. A similar result occurred 
when the aircraft picked up a barrage balloon 
cable and dragged it along. 

The design of the whole of the control 
system is such that it was found impossible 
to interfere in any satisfactory manner 
with its functioning. This fact was clearly 
realised early in our defensive and offensive 
operations, and our effort was therefore con- 
centrated upon direct counter measures. 
In addition to heavy attacks on the launching 
sites, machines were shot down by fast-flying 
fighters and strategically placed anti-aircraft 
guns, or they were impeded in flight by 
balloon barrages. In spite of the high speed of 
the aircraft, they were dealt with effectively by 
our fighter forces. 

From the. description we have given it 
will be seen that there was no direct radio 
control on most of the bombs, but we are 
informed that about 3 per cent. were fitted 
with a wireless transmitting set, which was 
automatically switched on when the machine 
was about 35 miles from its destination. By 
emitting a continuous signal, which, it is 
believed, was picked up by two receiving 
stations in France or Germany, the path of the 
machine was plotted and information gained as 
to the effect of wind on its course and the 
position at which it came down. 

Within the last few days an official map has 





been published showing the positions in which 
flying bombs fell in the South-Eastern Civil 
Defence Division, which comprises Sussex and 
most parts of Kent and Surrey, but not the 


London region. Out of 5448 bombs sent 
over Southern England, 2559 fell in that 
area. 








Steel Treadway Bridge 


THE steel treadway bridge, employed by the 
American Army, is used to accomplish rapid 
stream crossings for all vehicles except a few 
of the largest and heaviest. It may be con- 
structed on either floating or fixed supports, or 
a combination of both. The bridge roadway 





12ft. units. The steel channel beams, braced 
by cross beams, are locked to the float saddles. 

The pneumatic floats used for the bridge are 
made of inflated rubberised canvas tubes 
8ft. 3in. wide, 33ft. long, and 33in. in diameter, 
Each float weighs approximately 975 Ib., and 
the deflated float is packed into a carrying case 
4ft. long and 3ft. 9in. in diameter. Each float is 
equipped with a saddle of steel beams and 
plates, to which the treadways are locked, 
which transmit the load to the float and which 
ties the structure together. 

An engineer treadway bridge company 
carries enough equipment to build an 864ft, 
bridge, transported in special treadway bridge 
lorries and in fourteen 24-ton cargo lorries, 
The bridge lorry is a specially designed 6-ton 
vehicle equipped with a power crane, used to 
handle the heavier units of the bridge. Power 





TANK PASSING ON TO TREADWAY BRIDGE 


consists of two continuous tracks or treadways | boats, outboard motors, air compressors, diving 
formed of steel channels, rigidly ¢onnected by | equipment, and other material are also carried 


steel pins at the joints. 


supported on pneumatic pontoons spaced 12ft.' bridge in about five hours of daylight. 


Floating spans are|by the company, which can build an entire 


Our 








STEEL TREADWAY BRIDGE ACROSS RIVER SEINE 


apart from centre to centre; fixed spans are|illustrations show a treadway bridge con- 
supported on prefabricated adjustable steel|structed across the Seine at a point west of 


trestles. 


Each of the parallel steel treadways| Paris during the 


American Army’s rapid 


has a clear width of 454in. and is made up of | advance in August. 
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Labour and Wealth* 


THERE is inevitably something paradoxical 
about the attitude of organised labour towards 
the process by which wealth is increased. On 
the one hand, the only way in which the 
standard of living of the working man can be 
increased is by enabling him to produce more. 
If the wage-earner of to-day enjoys a standard 
of living higher than that of all but the very 
richest 200 years ago, the reason is to be found 
in the very great increase, since the Industrial 
Revolution, of mechanical aids to production. 
In the strictest sense, the only way to save 
labour is by labour-saving machinery. Never- 
theless, the Luddite passion is both very strong 
and very natural. The first impact of labour- 
saving machinery may be quite disastrous on 
some individual workers, while its benefits to all 
workers (though certainly greater) may be 
imperceptible. 
This instinctive passion has been reinforced 
_in more recent, and more sophisticated, decades 
by a further misconception about the relation- 
ship between wages and profits, At any one 
moment and in any one industry, wages and 
profits may be competitors for the divisible 
product. But this is only a qualifying footnote 
to the much greater truth: that wages and 
profits are partners in increasing, and then in 
dividing up, the product of industry. Whether 
the comparison be made over the centuries, or 
from one year to another, wages and profits go 
up and down together, not in opposition to each 
other. In determining the worker’s standard 
of living, it is the size of the cake that matters 
most, not the angle of the slice he demands. 
Indeed, the proportion of the total product that 
goes to labour quite naturally and inevitably 
diminishes as wealth rises. When there are no 
machines and no capital, when all labour is 
unassisted hand labour, then the whole product 
(minus the exactions of the landlord) can go 
to wages—and they will be miserably low. The 
first introduction of capital requires that some 
part of the product go to providing it, to main- 
taining it, to increasing it. And as man gets 
machines to do more and more work, the pro- 
portion that goes to capital necessarily rises. 

This does not necessarily mean that the pro- 
portion going to rich men rises. If that is the 
result, it is an accident of the social structure. 
But it is not the result. In “ capitalist ” 
countries such as Britain and America, a rising 
proportion of the national income going to the 
provision and nourishment of capital has for a 
long time past been combined with a falling 
proportion going to the rich. In Soviet Russia, 
the proportion of the national resources devoted 
to capital was steeply increased by a régime 
which entirely abolished the rich. Nevertheless, 
the wage-earner’s natural feeling that the rich 
man gets too much and the poor man too little 
is transmuted into a bias against profits. It is 
difficult for the working man to see that profits 
are the best friend of wages, not their worst 
enemy. 

Thus, for two quite separate reasons, there is 
a tendency fof labour to obstruct its own 
interests. Shortsightedly, it opposes the rapid 
introduction of more efficient (that is, more 
labour-saving) machinery. And if profits can be 
whittled down to such a level as prevents the 
growth of capital, labour is more apt to rejoice 
than to complain. In past ages, when organised 
labour had little influence on business policy, 
these attitudes were perhaps unimportant. 
But to-day they cannot be disregarded. It may 
be no coincidence that the years in which 
capital formation has proved more difficult have 
been those when labour has been in the ascendant 
or that, of the trio of leading industrial nations; 
the one that was falling behind in productivity 
was the one where the influence of labour was 
greatest. 





* From The‘Economist, September 16th. See Leading 
Article, page 264. 





Let it be said at once and with all emphasis 
that the argument does not lead to the con- 
clusion that labour’s advance should be reversed 
or the trade unions shorn of any of their power. 
But it does lead to the conclusion that the ends 
for which that influence is exerted need to be 
brought very carefully into accord with the 
interests of the community, of which the 
workers themselves are the greatest part. Any 
gang of workers who went round with sledge 
hammers smashing machinery would be very 
properly condemned. Yet many practices of 
organised labour have precisely the same effect. 

Possibly the abandonment of old prejudices 
will be easier if it is made clear that there is no 
assault on wages. If wages should recognise 
profits as a partner, the converse is also true. 
Indeed, high wages are good for technical pro- 
gress. This can perhaps be most easily seen by 
considering the case of a poor country such as, 
say, China. Firms which operate both in China 
and in Western countries find that it does not 
pay to mechanise in China because labour is so 
cheap. And the labour is cheap because its 
productivity is low. The best way of breaking 
out of this vicious circle is by insisting on high 
wages. It is a commonplace that the high 
degree of mechanisation in the new countries is 
very largely due to the fact that labour has 
always been expensive there. The employer 
was compelled to find means of economising 
labour and—the obverse of the medal—the 
saving to be derived from each new invention 
was the greater. Thus there is justification for 
the belief that the high wages came first and 
the high productivity as a consequence. 
Whether the argument could be transplanted 
bodily to this country, and used to justify an 
immediate and general increase in all wages, is 
perhaps questionable ; but at least it is clear 
that a steady pressure for higher wages is more 
likely to speed up than to slow down the pace of 
technical progress. True, there are more or less 
convenient occasions for preferring wage claims, 
and to say that wages should be high does not 
exclude the desirability of imparting some 
flexibility into them, as between the upward and 
downward phases of the trade cycle. The two 
desiderata are combined when there is an 
element of profit-sharing in wages. The coal- 
mining industry has not much to teach other 
industries, but the principle of the ‘ ascertain- 
ment ” by which, after the payment of standard 
wages and standard profits, any balance is 
shared between the two in a prearranged ratio, 
is one which could be copied with much 
advantage. 

But if the pressure for high wages is, in this 
respect, one that coincides with the interests 
of the community, the same cannot be said of 
many other claims put forward by organised 
labour. Apprenticeship regulations and demar- 
cation disputes are often the cause of great 
wastefulness in the use of labour. Some trade 
unions (the bricklayers are the standing 
example) engage in the direct limitation of 
output. When new machinery is introduced, 
the unions, if they are strong enough, will insist 
on as many men being employed on each new 
machine as have hitherto been employed on the | ‘ 
old machinery—even though this may remove 
the whole purpose of the improvement. All 
machinery is necessarily and intentionally 
labour-saving, and if it is not allowed to have its 
desired effect, it is purposeless. The Americans 
have the expressive name of “ feather-bedding 
for all these devices. They have one feature in 
common—they increase the number of man- 
hours that are needed to produce a unit of 
product. Indeed, to the extent that they 
originate in_a fear of unemployment, that is 
their’ purpose. But they are none the less 
wrong and anti-social, and a Policy for Wealth 
will need to provide for the removal of the 
restrictive practices of labour just as much as 
those of capital. 

If pressure for higher wages is good and 
‘* feather-bedding ” is bad, pressure for shorter 
hours comes halfway. Since the national 
income is the product of the number of workers 
multiplied by what each worker produces in a 
year, any general reduction in the amount of 
work done must result in a national income 
lower than it would otherwise have been. In 
the particular circumstances of Great Britain 








to-day, a rapid increase in the total output Pe 
the whole community is most n 

enable the nation to carry the burden it ee 
assumed. But once the emergency has passed, 
the community will have a free choice between 
more wealth and more leisure. The economist 
can properly insist that it is a choice, and that 
the workers should not be deluded into thinking 
that they can have both at once. But if, under- ~ 
standing the choice, they choose more leisure 
and shorter hours rather than a higher standard 
of material consumption, the decision should be 
final. Leisure, after all, is a boon and a sign of 
wealth. A productivity policy should take as its 
criterion the output per man-hour and should 
leave to the democratic process the decision 
whether the wealth brought into existence by 
rising productivity shall be consumed in 
material goods or in leisure. In this general 
sense—and provided that the implications are 
understood—pressure for shorter hours does 
not run counter to the objects of a productivity 
policy. 

But man-hours are one thing and machine- 
hours are another. To work an expensive 
machine for only forty or forty-eight. hours out 
of the possible 168 hours a week is very wasteful. 
The machine, to be sure, suffers less wear, but it 
obsolesces just as quickly and the capital 
charges have to be spread over a much smaller 
output. In peacetime, multiple-shift working 
is practised in this country only in industries 
where continuous working is technically neces- 
sary and in transport. But if the necessity of 
raising productivity to a maximum is recog- 
nised, a, great extension of shift working should 
be considered. Nor need this involve night 
work in the usual sense of the word. It is 
perfectly possible to have, say, a forty-five- 
hour week for the men and women and a ninety- 
hour week for the machines without asking 
anyone to work earlier than 7 a.m. or later than 
10 p.m. If this were done, not only would more , 
be got out of the existing machines, but the 
increased yield to be expected from machinery 
would lead to a larger volume of investment. 
The effect, within a few years, might be a 

isingly large increase in overall pro- 
ductivity, and therefore in real wages. In fact, 
it is difficult to think of anything that could be 
done quickly that would have as large an effect 
on the national productivity. The labour 
movement might be asked to consider whether 
the comparatively small inconvenience would 
not be well worth undertaking in view of the 
prospective benefits to the wage-earnezs, as 
weil as to the economic health of the community 
at large. 
A Policy of Wealth is thus likely to contain 
some elements that will be immediately pleasing 
to the labour movement, and some that are 
likely to run counter to its established pre- 
judices. On the one hand, the State could 
declare its purpose of doubling the standard of 
living in a generation, and could give a pledge 
that the first claim on the results, as impartially 
ascertained year by year, should accrue to 
wages. As a douceur, the State might — 
well agree to the principle of the universal 

‘ closed shop *—that is, that in principle every! 
wage-earner should belong to a union. On the 
other hand, the trade unions should undertake 
to abandon—or at least to submit to impartial 
examination—any rules or trade practices or 
“ feather-bedding ’’ customs which make for 


”!more man-hours than is strictly necessary. 


They should agree to refrain from demands for 
shorter hours until the national income had 
reached a specified figure, and thereafter to 
take into consideration the effect of shortened 
hours on national output. And they should 
agree to lend their assistance to arrangements 
for making fuller use of all machinery by means 
of shift working. 

The object of the whole endeavour is to 
increase the material welfare of the ordinary 
man. This being so, is there not here an oppor- 
tunity for genuine economic statesmanship and 
for a demonstration by the labour movement 
that it knows how to go over from its earlier, 
and necessarily negative, phase to a cons 
structive participation in the economic life of 
the community ? 
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A POLICY FOR LABOUR 


THE fifth of a series entitled ‘‘ A Policy for 
Wealth,” now appearing in The Economist, 
deals with the economics of labour. With the 
courteous permission of the Editor, we are 
enabled to reprint it to-day for the benefit and 
advantage of those of our readers who may 
have missed it in its original setting. It is 
obviously addressed primarily to workers, 
but it puts familiar arguments so clearly and 
so fairly that employers and industrial 
economists will find it interesting, instructive, 
and useful. Our contemporary cannot be 
accused of having a capitalistic bias. Indeed, 
on many occasions it has dealt so faithfully 
with capital that if there be any bias at all, it 
would seem to be towards the other side. 


Hence, when it indicates the economic errors 
and the faulty practices of labour we may 
be sure that it does so because the facts lead 
to those conclusions and no other. Classical 
economics are at the moment somewhat 
eclipsed by the sparklings of novel proposals, 
but even the most advanced of the new 
apostles will, we believe, find it difficult to 
controvert the arguments advanced with so 
much cogency and with so much clarity in 
The Economist. 

Perhaps the conclusion that workers will 
find most difficult to accept is that their 
welfare and their standard of living is 
directly allied to profits. Many, if not all, 
hold the opposite opinion. They regard 
profits as something filched from them. They 
look upon employers who work for private 
profit as the root and source of all industrial 
evils. The argument in The Economist dis- 
poses neatly of this false view. High wages, 
it says, are the outcome of the means pro- 
vided for increasing production per man- 
bour; but those means—new plant, new 
processes, new machines—can only be paid 
for out of capital, and capital is drawn from 
profits. Hence the conclusion that wages 
are associated with profits. We may, perhaps, 
be allowed to add the gloss that it is not 
necessary that the profits should be spent on 
the concern by which they are earned ; they 
may be usefully employed in another direc- 
tion—as, for example, when profits of a steel- 
works are devoted to the mechanisation of a 
coal mine. The essential point is that if there 
are no profits there can be no capital expendi- 
ture, no improvement of productive methods, 
and, ultimately, wages must fall. That is 
just as true if all capital is held by the State— 
as in Soviet Russia—or by individuals. If 
all the proceeds of labour were returned to 
labour, if none were expended on new plant, 
on research, on invention, on market develop- 





munity as a whole and it is then the duty of 
all who hold that the welfare of the nation 
as a whole is more important than the welfare 
of a section of it, to point out the errors into 
which it is falling. We therefore wish, in 
reproducing The Economist article, to asso. 
ciate ourselves with it in disclaiming any 
desire to oppose the ‘legitimate aspirations of 
labour. ‘“‘ Let it be said at once and with all 
emphasis,” writes our contemporary, “ that 
the argument does not lead to the conclusion 
that Labour’s advance should be reversed or 
the trade unions shorn of any of their power. 
But it does lead to the conclusion that the 
ends for which that influence is exerted need 
to be brought carefully into accord with the 
interests of the community, of which the 
workers themselves are the greatest part.” 
We have found space to comment only upon 
a small part of an article of which the whole 
should be read, and we must conclude by 
remarking that other arguments advanced 
by the writer show that he is disposed to 
favour high wages and an advancement of 


desire to enjoy those benefits they must cease 
to pursue practices that are opposed on 
economic grounds to the general welfare and 
organised labour must devote itself “to a 
constructive participation in the economic 
life of the community.” 


Tonnage 


AT the joint meeting of the Institution of 
Naval Architects and the Institution of 
Engineers and Shipbuilders in Scotland, Dr. 
Tutin read the paper on ‘‘ Methods of Levying 
Charges for Services to Shipping,” which may 
be found on page 271 of this issue. In the dis- 
cussion—see page 258—the author was lauded 
by all speakers for his temerity and censored by 
many for advancing proposals which did not 


ments, and so on, the wages of labour would} appeal to them. Yet all were agreed that the 
and profits|rules in use are illogical, and in the end a 


the standard of living of workers. But if they“ 


dividing up, the product of industry. 
argument is a commonplace to all who have 
given any attention to industrial economics, 
but it needs to be repeated, for, as our con- 
temporary says, “ Nevertheless, the wage- 


resolution was passed unanimously offering 
the services of the Institutions in the investi- 
gation which is to be made by the Chamber 
of Shipping and the Shipbuilding Con- 
ference into the problem. It was the opinion 
of the meeting that unless pronounced action 


earners’ natural feeling that the rich man| were taken by all the interests concerned, the 
gets too much and the poor man too little is] Government would do nothing. The Chair- 
transmuted into a bias against profits. It is|man, 


Lord Chatfield, President of the 


difficult for the working man to see that| Institution of Naval Architects, daid, in 
profits are the best friend of wages, not their | almost as many words, that the members of 


worst enemy,... 


by a pregnant sentence. 


productivity was the one where the influence 
of Labour was greatest.” 


if profits can be whittled|any Government were incapable of under- 
down to such a level as prevents the growth | standing a difficult subject of that kind and 
of capital, labour is more apt to rejoice than|therefore it was incumbent upon ship- 
complain.” How desperately important it is| builders, shipowners, and shipping interests 
that this error should be removed is indicated |to use pressure to bring about a desirable 
“Tt may be no|change. The action which it is now proposed 
coincidence that the years in which capital|that the Institutions should take is another 
formation has proved more difficult have been|and welcome example of the part in com- 
those when Labour has been in the ascendant | piling the laws of the land that the learned 
or that, of the trio of leading industrial|and technical societies are beginning to 
nations, the one that was falling behind in| regard as their duty. 


The measurement of ship tonnage is one 


of those cases, by no means rare, in which an 
We have said that The Economist cannot | original fault has, in the process of time, 
be suspected of a bias against labour and we|become so ingrained that it cannot be 
trust that this paper is equally free from such | eradicated without doing injury and injustice. 
a charge. We are both concerned with facts|The British tonnage rules date back to the 
and with the legitimate, scientific, and logical | first Merchant Shipping Act of 1854. They 
deductions that may, and indeed must, be|are British in origin, a relic of the time when 
made from them. When workers hold ideas, | Britain held an unchallenged priority in mer- 
or perform acts; which are inimical to their | cantile shipping, and have been accepted by 








own interests, they do harm to the com-|nearly the whole world. In these circumstances 
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it is clear that the making of changes is an 
exceedingly tricky matter. Not only have 
shipowners and shipbuilders to be consulted, 
put port and harbour authorities all over the 
world who collect dues based on tonnage 
will have many pertinent comments to make. 
In fact, the International Regulations for 
Tonnage Measurements issued at Geneva at 
the end of June, 1939, but, owing to the war, 
not brought into operation, ‘ continue ”’— 
to quote Mr. E. W. Blocksidge—*‘ the retro- 
gressive effect on the design and construction 
of ships.” Indeed, as we have said, there is 
a unanimous consensus of opinion that 
modification and simplification of the exist- 
ing regulations is essential, and there is, we 
think, an equal consensus of opinion that, 
quoting Mr. Blocksidge again, “ no govern- 
ment will take action to revise their rules 
unless they have a unanimous mandate from 
the shipbuilding, shipping, and dock authori- 
ties that a revision is necessary and impera- 
tive.’ The trouble at the moment seems to 
be that, whilst everyone sees the faults of the 
present system, an alternative acceptable to 
all parties is not forthcoming. Dr. Tutin 
makes the submission that a more equitable 
basis would be what he calls Rateable Length, 
and defines in his paper. But the tone of the 
meeting was adverse to this proposal. Mr. 
Blocksidge, who has made an expert study of 
the subject, favours tonnage computation 
based on the internal capacities of all freight- 
earning spaces without the necessity to make 





actual measurement of the ship, and Mr. 
J. M. McNeill, whilst agreeing that revision 
of the regulations is desirable, thinks that the 
first step should be to remove anomalies in 
measurement of gross tonnage, “ whilst 
retaining this method as a basis for charges 
and using the same standard units.” Again, 
Mr. Calder supports the formula length 
multiplied by beam, multiplied by draught, 
and divided by a coefficient which, he thinks, 
would come nearer to meeting the case than 
anything else put forward. 

It is often said that there is wisdom in 
multiplicity of counsel, but the wisdom 
generally takes the form of a compromise, 
and a compromise, from its nature, is never 
the best conceivable. It seems highly prob- 
able from the evidence before us that nothing 
better can be expected in the present case. 
Even if a thoroughly logical system for 
tonnage measurement could be devised, a 
system in which no one could pick holes, 
endless opposition to it would be offered by 
interests which have become stereotyped in 
the course of the ninety years since the rules 
still existing were first formulated. Yet there 
is a sound hope that something will be 
attempted, and the Institutions concerned 
are to be congratulated on the value of the 
Glasgow discussion and upon the resolution 
with which it concluded. Again let us say 
how glad we are that these two Institutions 
have offered to play a part in what must 
ultimately become a Government matter. 








Letters to 


the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 





THE ALUMINIUM ALLOY INDUSTRIES 


Smr,—I was very interested to read in the 
issue of THE ENGINEER of September 15th, 1944, 
the article on ‘* Prospects of Development in the 
Aluminium Alloy Industry.’”’ Unfortunately, 
there are a number of statements in that pessi- 
mistic article which, although they are interest- 
ing, at the same time are far from accurate. 

In the very first paragraph a misleading 
statement is made that the existing plants of 
the light alloy industry at the outbreak of war 
could not be adapted to meet wartime require- 
ments. The position was quite the reverse. All 
existing works of strong light alloy manufac- 
turers expanded to the limit of their capacity 
in the production of light alloys immediately 
on the outbreak of war. Parallel with the 
expansion of the nation’s aircraft programme, so 
did existing works expand by additional con- 
struction of plant and buildings to the limit of 
the areas available in every individual factory. 
It was only after this limit had been reached 
that additional sites were obtained and further 
works were erected. 

This was not novel or peculiar to light alloy 
production, a parallel expansion and increase in 
plant and buildings was going on in every other 
industry to meet fhe expanding programme of 
the country for aircraft, naval, and other 
military requirements. Plant and equipment 
put down were, in the main, of precisely a 
similar nature to that already existing in the 

pre-war period, and I venture to say that the 
pre-war plant in the aluminium alloy industry 
was up to date, and the best that could be pro- 
cured up to that time. 

A very grave injustice is done to the industry 
by the misinformed statements in the second 








paragraph. It is simply not true that the 
practice in this country followed German light 
alloy practice. The light alloy industry 
developed parallel with the German industry, 
and long before strong light alloys were pro- 
duced in America. 

So far as standardisation of sheet and strip 
is concerned, it is very misleading to ignore the 
multiplicity of gauges and sizes which were 
demanded from the industry for the production 
of very varied types of aircraft, necessitated by 
the fact that Great Britain had to fight alone 
in every type of climate in both hemispheres. 
The fact that a continuous strip rolling mill, or 
mills, has been brought into successful pro- 
duction in America, after she made common 
cause with Britain in this world war, is well 
known, but the same type of mill in England 
would not have yielded effectively the multi- 
plicity of sizes and gauges within the short 
period of time available to enable this country 
to fight successfully on various fronts. If only 
one or two gauges of sheet had been required 
in a tonnage running into tens of thousands of 
tons, the continuous strip rolling mill might 
have been a sound proposition, but such tonnage 
confined to one or tw6 gauges was not the pro- 
position before the industry in this country. 
The best type of plant necessary to produce 
quickly the type of materials which our aircraft 
constructors required was consequently laid 
down. Even had the demand been for a more 
standardised product, the concentration of pro- 
ductive capacity in a small number of units of 
the continuous type would have been directly 
opposed to the policy of dispersal which was 
laid down not only for this industry, but for all. 
The fact that England has produced the neces- 
sary aircraft is proof that, proportionate to the 


man power available, all the material required 
in strong light alloys was forthcoming. I stress 
the fact of the availability of man power because 
the limit of our production was only governed 
by that factor, and not by the type of plant. 

Your contributor pays a very slight tribute 
to the achievements of the industry in the pro- 
duction of extrusions and forgings, but suggests 
that this is entirely a wartime development. 
The true position is that equipment already 
existed before the war capable of producing the 
maximum sizes in these products which have 
yet been found necessary. The war require- 
ments have only necessitated additional plant 
of equal capabilities. 

Further, may I remind your readers that it is 
only the obvious necessity of reticence during 
the war which has imposed a reasonable degree 
of silence in regard to the very advanced stages 
of development which this industry has 
reached ? 

Up to now the industry has simply not been 
allowed to tell the country what it has done and 
what it is hopeful of doing in the future. 
Further, the man power situation is still serious, 
and materials are still controlled, consequently 
all industry is shackled in addition to the light 
alloys industry, and cannot proceed as fast as 
it would like. 

May I say here that a very vigorous alumi- 
nium and aluminium alloy development asso- 
ciation actually exists and is doing excellent 
work and co-operating whole-heartedly with 
existing and potential users of aluminium and 
aluminium light alloys ? 

The question of price is, of course, important, 
but that in the main will be governed by output 
and demand, and in my opinion there is no 
reason at all to fear that the cost of production 
will not come down with expanding output, 
particularly as it is hoped that the raw material, 
which for a great part has to be imported, will 
also be reduced in price in consonance with 
expanding production. 

The example quoted by your contributor of 
the relative cost of a 10 H.P. car in steel and 
light alloys has not told the whole story, even 
if we accept his relative prices of £4 and £25 
(and I dispute the accuracy of the figures 
quoted). What he has omitted to mention is 
that as a result of the big reduction of weight 
in the body, from 450 lb. to 225 lb., it will be 
possible to reduce weight elsewhere, par- 
ticularly by reducing the size of the engine 
to, perhaps, 8 H.P., while still retaining the 
same performance and passenger space as the 
heavier 10 H.P. car. Moreover, owing to the 
new medium in which the body is constructed, 
the designer may very well find that other 
expense will be saved in its construction. 

Your contributor seems to be obsessed with 
the idea that the only advantage in the use of 
aluminium and aluminium alloys is lightness 
as compared with other metals, but there are 
other adyantages of which many engineering 
firms now using light alloys for the first time 
can speak, particularly the much higher speeds 
at which these alloys can be machined, with the 
consequent saving of cost, higher resistance to 
corrosion, and better finish. 

There is one further point which I should like 
to touch on, and that, in my opinion, is a very 
material one. It is alleged in the article that 
this country is doing little by way of research 
on aluminium alloys. This is a cry which is being 
directed very freely at many branches of industry 
at the present time. Unfortunately, many people 
not immediately engaged in industry in Great 
Britain are obsessed with the industries of other 
countries, and mostly seem to have the 
impression that quantity is synonymous with 
quality. I venture to assert that the research 
laboratories of every member of this important 
though compact industry are second to none 
existing either in Germany, in the United 





States, in Canada, or elsewhere, although I 
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admit that if you want size and expense you 
may have to go abroad to find it. May I remind 
your contributor that it is the quality of the 
men, and not the cost of the fittings in the 
laboratory, which ultimately yields the results 
required ? 

The light alloy industry has during the war 
been controlled, and quite rightly so, by the 
Ministry of Aircraft Production, consequently 
that Ministry knows all about the achievements 
of the industry. I have no doubt that the 
laboratories and the research departments of the 
Ministry, which have had to investigate every 
type of light alloy which came within its pur- 
view, from enemy sources as well as Allied and 
British, would endorse the statement that this 
country’s light alloy industry has produced, 


may well be offset by increased maintenance 
costs and, still more, longer periods of ‘* outage.” 

As Mr. Holcroft shows, the operational aspect 
is the one from which the results of any alleged 
improvement must be judged, and if from that 
aspect results are not wholly satisfactory, the 
‘improvement ”’ will, sooner or later, share the 
fate of many other short-lived innovations and 
disappear. 

Mr. Poultney, in the current issue, has a sly 
dig at Mr. Holcroft’s “ contented mind,” and 
he concludes his letter by quoting Mr. Jones 
(of the Pennsylvania Railway), who infers that 
the “‘ one-piece reciprocating valve ”’ is obsolete. 
The concluding paragraph of Mr. Holcroft’s 
letter reveals that the type of valve advocated 


and is producing, material by no means inferior | by Mr. Jones has been tried and found inferior 
to any produced elsewhere, and in many|to the despised ‘ one-piece” valve. Some 
instances of a far better quality. twenty years ago the G.E. Railway tried poppet 
The unfortunate pessimism of the writer of | valves on ten of its 4-6-0 engines, popularly 
the article in your issue of September 15th is}known as the ‘‘ 1500” class. Writing from 
entirely unwarranted, and I can assure you,}memory, I believe that five engines had 
Sir, that the industry, on the contrary, is highly | ‘‘ Lentz’ gear and five ‘‘ Caprotti” gear. I 
optimistic about its future, and further, does|watched their progress through the erecting 
not fear comparison with similar products | shops and finally saw them go out to prove their 
made anywhere else. worth. In due course back they came to their 
Wrovecat Licut ALLoys DEVELOPMENT |birthplace and each in turn was altered and 
ASSOCIATION, equipped with the company’s standard piston 
Horace W. CuarKE, Chairman. j|valve cylinder casting and Stephenson valve 
Birmingham, 2, September 26th. gear. The experiment had proved that from the 
operational aspect the complicated poppet 

valve gear had been found wanting. 
E. B. Parker. 

Little Sutton, September 30th. 





SOUTHERN RAILWAY “ PACIFICS ” 


Sm,—Your contributor, Mr. E. H. Livesay, 
makes some interesting comments upon the 
Southern ‘“‘ Pacifics”’ (vide THe ENGINEER of 
September 22nd), and it is to be hoped that ere] §rx,—Referring to Mr. Edward H. Livesay’s 
long he will be able to give readers his impres-| article in your issue of September 22nd, 1944, 
sions after footplate trips on these engines. dealing with the Southern Railway’s “ Pacifics,”’ 

In referring to the enclosure of the valve gear} we should be glad of the hospitality of your 
and inside motion, Mr. Livesay confesses to | columns to enable us to dispel a misconception 
“ sinking feeling” at the thought of a running| which might arise in connection with Mr. 
shed fitter’s efforts to service this mechanism. | Livesay’s reference to, and footnote dealing 
The writer wonders how long the enclosure will| with, the chain drives which operate the valve 
be dust and oil-tight after such servicing— gear. The chains are of the multiple-link 
unless the ways of shed fitters have changed| inverted tooth (or “ Silent”) type and are 
since his apprentice days, various screws and | Morse rocker-joint chains made by my company 
fastenings will be omitted if the fitters think | here at Letchworth. 
that they are superfluous. Epwarp F.ex, Managing Director, 

Mr. Livesay refers to a fairly recent boiler The Morse Chain Company, Ltd. 
explosion on a British railway. Has he not in| [etchworth, Herts, 
mind the accident to an American engine which September 28th. 
was being operated by a British crew and in 
which the explosion was due to a false gauge 
glass reading? The American gauges were . . 
fitted with wheel type shut-off valves instead ae Se 
of the usual plug cocks, and one, at least, of} Srr,—I am much obliged to Mr. Alan N. East 
these valves was closed. I believe that these | for the information given on the above subject 
engines were not fitted with thermic siphons.|in his letter of September 26th. I wonder, 
As Mr. Livesay remarks, the presence of such | however, whether I might now trespass further 
siphons would, in all ,probability, have saved | on his kindness by asking him to give particulars 
the crown sheet. of the track on which the doors run, and the 

If power-operated fire doors are to become} method of guiding them. It seems to me that 
common in this country, they will have to be|the design of a satisfactory track and guide at 
adapted for steam operation, since air com-|g price comparable with that of an ordinary 
pressors are disappearing from our locomotives, | pair of hinges and lock cannot be easy. 
as the vacuum brake has practically become W. A. GREEN. 
universal here for steam-operated trains. The 
air brake reservoir used to afford a very useful 
supply of power for auxiliaries, such as the 
power reversing gear on the ex-G.E.R. express 
locomotives, besides the water pick-up gear. 

Mr. Livesay refers to the pre-war methods of 
operating various Southern engines, and in his Bombed 
letter of September 6th Mr. Holcroft gives some 
very interesting results of tests to ascertain the| On Tuesday, October 3rd, it was revealed by 
comparative merits of driving “on the regu-|the Air Ministry that the important German 
lator” and “on the reversing gear.” Mr.| waterway, the Dortmund-Ems Canal, which 
Holcroft’s welcome letter clearly shows that |¢onnects Emden with the Ruhr district, and 


" 46 Central Germany with the Rhine, has been 
pico hee cragerig italien tem Gong Rarer setae: drained for a distance of several miles for the last 








Staines, October 2nd. 








The Dortmund-Ems Canal 


compramen berwerk, Say os require- | ten days, as a result of a successful bombing 
ments, and that the value of any improvement operation undertaken by a force of Lancasters 
to, say, valve gears can only be assessed by its] 4¢ Bomber Command on Saturday, September 
effect upon the performance of the machine as a} 93rd._ A force of ninety-six bombers was 





a slight reduction in coal consumption, but|other bombs. The canal was attacked at a 


particularly vulnerable point, the Glane by- pass 
near to the River Glane, not far from Miinster. 
where the canal has been doubled for some 
distance. At this point the canal travels 
between embankments at a level well above the 
surrounding country. The River Glane Crosses 
under the canal, but particular care had been 
taken to camouflage the crossing. The bombing 
took place at night, between 9.35 p.m. and 
10.15 p.m., and the 12,000-Ib. bombs employed 
tore huge gaps in the embankments alongside 
both sections of the canal. As on other parts 
of the canal, safety gates had been built acrogs 
both sections in order to keep in the water, 
should the embankments be breached. The 
design of such gates was illustrated in Tag 
ENGINEER of July 26th, 1940, in our target 
article which dealt with the successful bombing 
of the Ems aqueduct. The bomb hits were 
such as to render the safety gates useless, and 
reconnaissance photographs since taken show 
clearly extensive flooding and long stretches of 
empty canal. Up to the present no attempt 
has been made by the enemy to repair the 
breaches or to refill drained sections of the 
eanal. The attack on the canal was accom. 
panied by another attack on the industries 
around the town of Miinster, not many miles 
distant. The canal was guarded by anti-aircraft 
guns and searchlights, and fighter opposition 
was intense. Weather was variable and some 
of the bombers attacked on markers, whilst 
others came down below clouds to aim their 
bombs. That night twenty-two bombers failed 
to return, and of these, fourteen were lost in the 
attack on the canal. 

The Dortmund-Ems canal was completed in 

1889 and it was connected to the River Rhine in 
1915. The connection to the Rhine-Herne 
canal was made later. At Hinrichtenburg, not 
far from Dortmund, there is a canal lift, which 
serves to overcome the average fall of 46ft. 
between the Dortmund reach and the main 
reach. The canal has been widened in recent 
years to take 1000-ton barges. The summit 
reach of the main canal between Dortmundand 
the canal lift at Hinrichtenburg is 9$ miles long, 
with a water level 230ft. above the Amsterdam 
standard level. From this reach the barges are 
lowered by the lift to 184ft. above datum level 
in the main reach, which runs from Herne to 
Miinster, a length of 41-66 miles, At Miinster 
there is a lock with a 20-3ft. fall into the 
Mittelland canal reach, which has a length of 
nearly 23 miles, with a water level 164ft. above 
datum. From the termination of this reach 
other important canal connections have been 
constructed, giving access to the rivers Weser 
and Elbe. 
With the River Rhine blocked by our forces 
in Holland, the draining of the Dortmund-Ems 
canal cuts off Germany effectively from the 
Scandinavian trade which passed through 
Emden to the Ruhr. 








Engines for Jet-Propelled 
Aircraft 


Ir has been known for some time now that 
individual engines for jet-propelled aircraft of 
the type devised by Air Commodore Whittle 
had been manufactured both in this country and 
in America, It is now revealed that they are 
being produced in bulk by British firms. It 
was, in fact, as long ago as January, 1936, that 
the British Thomson-Houston Company, Ltd., 
of Rugby, was first approached by Air Com- 
modore Whittle. Work upon the development 
of the engine was kept secret from that date 
forward, and even now no precise details of the 
design have been published. The first experi- 
mental propulsion engine was completed and 
tested by the firm as long ago as April, 1937. 
After further engines had been given ground 
tests and modifications had been made, the 
latest type then existing was installed in the 
aeroplane built by the Gloster Aircraft Company, 
Ltd., which first successfully flew in May, 1941. 
The first American model based on the same 








whole. 


An improved valve gear may result in|entployed, which carried 12,000-Ib. bombs and 


design of engine flew in 1942. 
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Historic Researches’ 


(Continued from page 240, September 29th) 
No. V-THE MECHANICAL EQUIVALENT OF HEAT :—Mayer Aanp JOULE (1843-49) 


Julius Robert Mayer (1814-78) was born at 
Heilbronn, and studied medicine in Germany 
and France. In 1840 he sailed as surgeon in a 
Dutch vessel on a voyage to Java, and on return- 
ing obtained a medical appointment in his 
native city. Widely varying opinions concern- 
ing the merits of his contributions to science 
have been expressed. Two years after his 
death, a German writer hailed him as “ the 
Galileo of the nineteenth century.” While he 
was still alive, Tyndall spoke of him as “a 
noble and suffering man,”’ who had been denied 
the position which his labours entitled him to 
occupy. Others admitted his high intellectual 

wers, but asserted that his information was 
imperfect and his logic defective. He claimed, 
or it was claimed for him, that he was the dis- 
eoverer of the fact that heat consists of the 
energy of motion. That claim certainly cannot 
be accepted. It was further claimed for him 
that he discovered the ‘“ indestructibility of 
force °—the conservation of energy, in modern 
phraseology. He probably reached that great 
truth by a flash of independent genius, but the 
fact remains that five years before he enunciated 
it in 1842 his fellow-countryman Mohr had 
published an explicit statement which is now 
accepted as being the first definite expression 
of the principle. Mayer’s calculation of the 
mechanical equivalent of heat forestalled Joule’s 
earliest experimental determination of it. His 
numerical value was inaccurate, but not more 
so than some of the experimental figures 
recorded by Joule. In later years many of his 
contemporaries, including Thomson and Tait, 
sought to belittle his achievement in a manner 
which to-day must be stigmatised as unfair. It 
was brought against him that in making his 
calculations he had completely ignored Carnot’s 
principle. It is not easy to fathom the scientific 
basis of this criticism. In any event, in 1842 the 
second law of thermodynamics had still to 
emerge from the pages of Carnot’s neglected 
essay. Thomson himself at that date was 
unaware of it, and, as an adherent to the 
caloric theory, did not recognise even the first 
law. 

James Prescott Joule (1818-89) was born at 
Salford. As a child he was so delicate that he 
could not be sent to school, and was educated at 


home. When about fifteen years of age, he 
entered his father’s brewery business, but even 
so early showed a marked absorption in scien- 
tific investigations. With his brother, he was 
placed under Dalton to study chemistry, an 
association which had a powerful effect on him. 
He soon began, with crude apparatus, to 
investigate the chemical constitution of gases 
and the relationship between chemical action 
and electricity. At the age of nineteen he 
published a description in Sturgeon’s Annals 
of Electricity of an electro-magnetic engine 
which he had constructed, and followed it with 
other contributions to the same journal detail- 
ing various experiments which he had conducted 
with it. His first paper presented to the Royal 
Society dealt with the production of heat by 
voltaic electricity, and was contributed in 1840. 
From first to last he contributed to the Society’s 
** Proceedings ”’ ninety-seven papers in his own 
name, together with about twenty others 
jointly with Sir William Thomson, Sir Lyon 
Playfair, and other collaborators. Although his 
name will always be remembered in connection 
with his long-continued and meticulous series of 
experiments on the mechanical equivalent of 
heat, his interests and ability found vent in 
numerous other ‘directions. His electrical 
researches did much to elucidate facts which 
are now regarded as elementary, but which 
in his time were obscured largely as a result of 
the absence of clear definitions of, and accurate 
means of measuring, electrical quantities. 
Among his less well-known work may be men- 
tioned his study of shooting stars, in which he 
first expounded the scientific aspects of their 
appearance as the result of the combustion of 
meteors when they enter the earth’s atmo- 
sphere with high velocity. In spite of the 
volume of his published writings, Joule lived in 
a very retired manner, partly as a consequence 
of his weak health, and partly as a result of his 
native modesty. His earliest contributions to 
science were treated with much indifference by 
physicists. Later, the soundness of his findings 
was grudgingly admitted. He lived to be 
accepted by all as one of the great pioneers of 
modern science, and to have rewards and 
honours conferred upon him by learned societies 
throughout the whole world. 





om first serious attempt to evaluate the 
rate of exchange between mechanical 
energy and heat energy was made by J. R. 
Mayer, of Heilbronn. His paper on the 
subject was published in Liebeg’s “‘ Annalen,” 
in 1842. 

Mayer’s method involved no experiments 
on his part, but relied upon experimental 
data—primarily the specific heats of air at 
constant pressure and constant volume— 
that had been obtained by others. It 
depended upon the fact that the amount of 
heat required to raise unit mass of a gas 
through 1 deg. of temperature is less when 
the gas is confined to a given volume and 
its pressure is allowed to increase than it is 
if the volume is allowed to increase with the 
pressure remaining constant. The excess of 
the specific heat at constant pressure over the 
specific heat at constant volume is, or so 
Mayer assumed, wholly accounted for by the 
work done by the expanding gas against the 
pressure applied to it when the heating is 
carried out under the conditions of constant 
pressure. The experimental data required 
are the specific heat of air at constant pres- 
sure, the specific heat at constant volume, the 
volumetric expansion of air per 1 deg. rise of 
temperature at constant pressure, and the 
density of air. Mayer, using the best avail- 





* Nos. I, II and III dealing with “ Friction ” appeared 
July 14th, 21st, and 28th, 1944. . 





able data of his time, found that one calory 
of heat was equivalent to 36,500 cm. gms, 
of mechanical energy. In British units. 
Mayer’s result makes 1 B.Th.U. equivalent 
to 665 foot-pounds of work. 

Mayer’s calculation depended not only 
upon the accuracy of the experimental data 
upon which he relied, but also upon the 
assumption, which he made without experi- 
mental proof, that all the work done by the 
expanding gas was spent against the external 
pressure, and none of it internally in over- 
coming the cohesion of the particles of air. 
It is evident from the figure obtained for the 
mechanical equivalent of heat that the data 
employed by Mayer were inaccurate. Using 
more modern data, we find that his calcula- 
tion yields 775 foot-pounds as the mecha- 
nical equivalent of 1 B.Th.U. 

As regards the assumption, Mayer subse- 
quently justified it by quoting the result of 
an experiment performed by Gay-Lussac in 
1807. That experiment consisted of allowing 
a gas under pressure in a vessel to expand into 
another vessel of the same size and previously 
empty. Gay-Lussac found that the tempera- 
ture of the gas in the pressure vessel fell by 
the same amount as that of the gas received 
by the empty vessel rose, so that after 
equilibrium had been established the whole 
volume of gas would have the same tempera- 
ture after expansion as before. Had the gas 





in expanding spent any of its internal energy 
on the separation of its particles, its final 
temperature would have been lower than the 
initial. In 1844 Joule repeated Gay-Lussac’s 
experiment, and reached the same result. On 
stirring the water in the calorimeter surround- 
ing the two vessels he found that it showed 
no appreciable change of temperature after 
the expansion. 

These experiments seemed to justify 
Mayer’s assumption. They were not, how- 
ever, of a high degree of refinement. Between 
1852 and 1862 Joule, in conjunction with 
Lord Kelvin, repeated the experiment on an 
improved basis. They found that after the 
expansion—in the case of air and carbon 
dioxide—there was a measurable drop in 
temperature. It followed therefore that in 
expanding, the gas did spend some of its 
internal energy on the separation of its 
particles. Mayer’s assumption, it was seen, 
was not strictly justified, although the error 
which it introduced into his evaluation of 
the mechanical equivalent of heat was small, 
insignificant, in fact, in comparison with 
that caused by the inaccuracy of the experi- 
mental data on which he relied. 

In passing, we have to note that the Joule- 
Thomson effect is not only of great philo- 
sophical interest, but has received an 
important practical application as the basis 
of a process for the liquefaction of gases. 

Had Mayer possessed accurate data, his 
calculations might have marked the high 
point of our story. In actual fact, they 
formed the start of a long series of experi- 
ments designed to determine by various 
methods the value of the mechanical equi- 
valent of heat. It is obvious that the 
physicists of those days could not feel assured 
that Mayer’s value of the equivalent was 
trustworthy. Not only did it depend upon 
the truth of an assumption which, for all 
they knew at that time, might be very far 
from being true; it relied upon the results 
of a number of separate experimental investi- 
gations, all of which were difficult to carry 
out with a guaranteed degree of accuracy. A 
direct method of determining the mecha- 
nical equivalent was therefore greatly to be 
desired. 

Joule was not the first to attempt such a 
direct determination. Even before Mayer 
published his calculations, Séguin in 1839 
had tried to evaluate the rate of exchange 
between mechanical work and heat by com- 
paring the work done by the steam in an 
engine with the heat lost by the steam. The 
experiment was a difficult one to carry out 
with any degree of accuracy, and its result 
was necessarily open to scepticism. In 1843, 
almost simultaneously with the announce- 
ment of Joule’s first results, Colding, a Dane, 
published a value of the mechanical equi- 
valent based on an observation of the heat 
produced by friction and the work spent in 
overcoming the friction. Like Séguin’s, his 
value was only an approximation to the 
truth; although his method was satisfactory, 
and was later adopted by Hirn, who developed 
his “‘ friction balance,” originally designed to 
study frictional phenomena, into a means of 
determining the mechanical equivalent of 
heat. 

Joule’s investigation of the subject began 
indirectly when, at the age of nineteen, he 
invented and made an “electro-magnetic 
engine’ or dynamo. Even in those early 
days he was inspired by a passion for the 
acquisition of exact data. Finding his 
studies of the performance of his engine 
hampered by the vagueness of the methods 
then in use of expressing electrical quantities, 
he devised a unit for his own use, a unit 
which, as we now know, is, with proper pre- 
cautions, strictly scientific. He took as his 
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unit of quantity of electricity that amount 
required to decompose 9 grains of water in 
one hour. 

Thus equipped, he began a study of the 
heating effect of an electric current. Immers- 
ing a conductor in a water calorimeter, he 
found that with any given conductor the 
heat developed was directly proportional to 
the square of the value of the current and 
to the time for which it was allowed to flow. 
This discovery induced him to believe that 
the electrical energy which disappeared in 
the conductor reappeared in the form of heat 
in the water. From that conclusion it was 
but a step to the belief that the heat in the 
water was the equivalent of the mechanical 
energy expended on the driving of his 
dynamo, the conversion into electricity being 
merely an intermediate stage. He therefore 
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small holes which was reciprocated in a 
cylindrical glass jar holding about 7 lb. of 
water. Measuring the heat developed and 
comparing it with the mechanical energy 
expended on the reciprocation, he found the 
mechanical equivalent by this method to 
be 770. 

Two years later, in 1845, Joule published 
a paper, “On the Changes of Temperature 
Produced by the Rarefaction and Condensa- 
tion of Air.” The “ condensation” experi- 
meats described in this paper consisted of 
compressing air by means of a hand pump 
into a receiver, the whole apparatus being 
immersed in a water calorimeter. The heat 
evolved was determined from the rise in 
temperature of the water and the mechanical 
work ‘expended on its compression by an 
application of Boyle’s law and a direct 


WATER 
STIRRING 





him of the falsity of the caloric theory of 
heat, the truth of the dynamical theory, and 
the truth of the principle of the conservation 
of energy. Concerning the conservation of 
energy, he said in his paper of 1845. 
“ Believing that the power to destroy 
belongs to the Creator alone, [ entirely 
coincide with Roget and Faraday in the 
opinion that any theory which, when carried 
out, demands the annihilation of force, jg 
necessarily erroneous.” The context makeg 
it quite clear that in common with most 
physicists of his day, Joule used the word 
** force ” to indicate the entity which we now 
call “‘ energy.” 

Joule, although convinced that there wag 
a definite and precise rate at which mecha. 
nical work was converted into heat, no doubt 
felt that the variation of the values obtained 
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JOULE’S APPARATUS FOR DETERMINING THE MECHANICAL EQUIVALENT OF HEAT 


made arrangements to measure the input of 
mechanical energy and the output of heat. 
At the British Association meeting at Cork 
in 1843 he presented his results in a paper, 
entitled “The Calorific Effects of Magneto- 
Electricity and the Mechanical Value of 
Heat.” He reported that the heat required 
to warm 1 lb. of water through 1 deg. Fah. 
was equivalent to 838 foot-pounds of mecha- 
nical work. His paper excited very little 
attention. 

His course was now set on a long series of 
experiments, designed to determine the 
mechanical equivalent of heat by a number of 
different methods. Even before he read his 
British Association paper in 1843 he had 
tried a second method. In a postscript to 
that paper he stated that heat was evolved 
by the passage of water through small tubes, 
and that he had conducted an experiment 
with a piston perforated with a number of 





measurement of the volume of the compressed 
air after reduction to atmospheric pressure. 
By this experiment, after making corrections 
for the heat transmitted to the water by 
reason of friction in the pump, he found the 
mechanical equivalent to be 795 foot-pounds. 
The “ rarefaction ” experiments consisted of 
observing the fall in temperature in the water 
of a calorimeter when compressed air was 
released from a vessel immersed in the water. 
Three series of experiments with this method 
gave the mechanical equivalent as 820, 814, 
and 760. 

It was as a side issue to the work described 
in this paper that Joule carried out the experi- 
ment, already alluded to, designed to confirm 
the truth of Gay-Lussas’s finding that there 
was neither a gain nor a loss of heat when a 
gas expanded without doing external work. 
It is of further interest to note that by 1845 
his experiments had thoroughly convinced 





from his different experiments could be 
employed by opponents of that view in 
support of their argument. He therefore felt 
impelled to continue his investigations and 
to employ the most direct method of experi- 
ment which he could devise. That method 
consisted of the stirring of water in a calori- 
meter by means of a paddle driven by falling 
weights. 

In 1845, the same year as that in which the 
“ Rarefaction and Condensation ” paper was 
published, he presented before the British 
Association meeting at Cambridge a com- 
munication, entitled ‘‘On the Mechanical 
Equivalent of Heat.” An inadequate abstract 
of this paper survives, but from a letter 
written shortly afterwards by Joule and 
published in The Philosophical Magazine, 
we can gather the gist of it. The new experi- 
mental apparatus exhibited by Joule before 
the British Association consisted of a brass 
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dle-wheel working horizontally in a can 
of water provided with a number of fixed 
fins which prevented the rotation of the 
water. The paddle-wheel was driven by two 
4]b. weights attached to cords passing over 
pulleys. The weights had a total fall of 


" 12 yards, and descended at a rate of about 


ift. a second. The temperature of the water 

in the can was measured after the weights 

had fallen sixteen times, and been rewound. 

A series of nine experiments with this appa- 

ratus gave an average value of 890 foot- 
unds for the mechanical equivalent. 

Joule did not consider this value as very 
accurate. He therefore repeated the experi- 
ment with greater care and with corrections 
for the friction of the pulleys and of the 
string, as it unwound from the driving drum. 
He also modified the design of the apparatus, 
increasing the two weights to 29 lb. each and 
reducing their fall to 5}ft. The temperature 
of the liquid in the can was measured after 
the weights had fallen twenty times and 
been rewound. In one set of experiments 
the liquid in the can was distilled water. In 
another it was sperm oil, the specific heat of 
which was determined previously by the 
“method of mixtures.” The results of this 
new set of experiments were reported to the 
British Association meeting at Oxford in 
1847. Joule found that using water in his 
calorimeter the mean value of the mecha- 
nical equivalent was 781-5 foot-pounds, and 
that with sperm oil it was 782-1 foot-pounds. 
He therefore proposed to take the mean 
value of 781-8 as the equivalent until he had 
made further and still more accurate experi- 
ments. 

Up to this date Joule’s work had attracted 
little consideration from physicists. When he 
presented his paper in 1847 at Oxford the 
Chairman of the Mathematical and Physical 
Section suggested that, as the business of the 
Section pressed, he should not read his paper, 
but give only a short verbal description of 
his experiments. No discussion of his com- 
munication was invited, and it appeared 
that it was to be allowed to pass without a 
word of comment. Then a young man in 
the audience arose, and by his intelligent 
observations created a lively interest in the 
subject of the paper. The young man was 
William Thomson, the future Lord Kelvin. 

Joule continued his experiments, and in 
the following year, 1848, reported to the 
British Association that, having made a slight 
alteration to his water-stirring apparatus, 
calculated to give greater accuracy to the 
results, he now found, as the mean of forty 
trials, the mechanical equivalent to be 771. 
That value, he believed, was within 1/200th 
of the truth. 

The climax to Joule’s work on the mecha- 
nical equivalent of heat may justly be con- 
sidered to be the paper presented to the 
Royal Society on June 21st, 1849. At that 
date Joule was not yet a member of the 
Society, and in accordance with its rules he 
was debarred from presenting his paper per- 
sonally. The duty was undertaken for him 
by Michael Faraday. Subsequently, Joule 
undertook further experimental work on the 
mechanical equivalent, but his paper of 
1849 will always be regarded as the historical 
occasion on which the value of the equivalent 
was fixed with certainty within a few figures. 

In his paper of 1849 Joule gave the results 
of five different series of experiments. One 
series comprised forty observations of the 
rise in temperature of water when stirred by 
an eight-bladed brass paddle-wheel within a 
copper vessel fitted with a copper lid and 
provided with four sets of stationary brass 
vanes. The lead weights driving the paddle- 
wheel weighed about 29 lb. each, and had a 
total fall to the ground of about 63in. In 


each trial they were rewound to their starting 
point twenty times. To prevent conduction 
of heat into or out of the calorimeter, a piece 
of boxwood was inserted in the axle of the 
paddle-wheel, and the copper vessel was 
supported on a wooden stool. A screen was 
interposed between the observer and the 
apparatus to intercept any heat from the 
observer's body. The experiments were 
conducted in a capacious cellar possessing 
great uniformity of temperature. 

In the second and third series of experi- 
ments Joule used mercury instead of water 
in the calorimeter. The apparatus was 
modified to suit the change. The paddle- 
wheel, with six blades, and the fixed blades, 
eight in number, were of wrought iron, and 
the calorimeter and its lid were of cast iron. 
In the second series the weights were the 
same as in the first—29 lb. each—but in the 
third they were reduced to about 10 lb. The 
second series covered twenty tests and the 
third thirty. 

The fourth and fifth series of experiments 
departed from the liquid-stirring principle. 
In them the falling weights were used to 
rotate a bevel-edged cast iron wheel against 
the friction of a correspondingly recessed 
cast iron disc, pressed downward into con- 
tact with the wheel. The pressure between 
the rotating and stationary members of this 
slipping clutch arrangement was regulated 
by hand through a wooden lever and a 
system of links. The equipment was inserted 
in a cast iron calorimeter containing mercury. 
It was assumed that the heat generated was 
derived from the friction between the two 
cast iron members and not from any churning 
of the mercury. For the fourth series Joule 
used the 29 lb. weights, but finding difficulty 
in regulating their fall, he changed them in 
the fifth series to the 10 lb. weights. Each 
of these series covered ten tests. 

The magnitude of the rise in temperature 
of the water or mercury in the calorimeter 
which Joule had to measure is of interest and 
importance. In the first series of experi- 
ments the rise in temperature of the water 
after. the weights had fallen twenty times was 
only a little over half a degree Fah. The 
mean figure for the forty tests was given by 
Joule as being 0-575250 deg. In the second 
series with mercury and the 29 lb. weights, 
the mean rise was 2-41395 deg., while in the 
third series the reduction of the weights to 
10 lb. reduced the rise to 0-9157 deg. The 
fourth and fifth series showed mean rises of 
4-303 deg. and 1-5102 deg. respectively. 

These figures naturally invite a question as 
to the accuracy of Joule’s method of deter- 
mining temperatures. He employed for that 
purpose three mercury-in-glass thermometers 
which he calibrated against a fourth instru- 
ment made by Mr. Dancer, of Manchester. 
He seems to have relied implicitly on the 
exactitude of this fourth thermometer. The 
comparison showed that on his three working 
thermometers 1 deg. Fah. corresponded with 
12-951, 9-829, and 11-647 divisions respec- 
tively. He claimed that constant practice 
enabled him to read off with the naked eye 
to 1/20th of a division, and that as a 
consequence he could detect 'an alteration of 
temperature as small as one 1/200th of 
a degree. 

In the records of his individual tests we 
find all the temperatures, given to the third 
place of decimals. A typical entry reads :— 
Temperature of apparatus, commencement 
of experiment, 59-681 deg. Such a figure 
implies that Joule could, or believed he could, 
read temperatures accurately to within 
1/1000th of a degree. It will be noted 
that in averaging the gain of temperature 
over the tests of any one series Joule believed 





that he was justified in extending his mean 


values to the fourth, fifth, and even the sixth 
place of decimals. 

The temperature of the air in Joule’s cellar 
was generally higher than that of the water or 
mercury in the calorimeter at the beginning 
of a test. Hence as the twenty falls and re- 
windings of the weights composing each test 
occupied from thirty to thirty-eight minutes, 
he had to make an allowance for the rise in 
temperature of the liquid resulting from what 
he called “radiation” or, more accurately, 
from conduction of heat to the apparatus 
from the surrounding air. To discover the 
value of this correction, he noted the tem- 
perature of the liquid at the end of each test, 
and again thirty to thirty-eight minutes later, 
with everything, including his own position, 
the same as during the test, except that the 
weights were kept inoperative. The rise in 
temperature noted under these conditions 
was taken to be identical with the “ radia- 
tion ” received by the apparatus during the 
actual test, and was deducted from the gross 
rise recorded with the weights in action. 

Joule applied several other corrections to 
his initial figures. To the driving force of 
the weights he added the weight of such 
portions of the strings as were effective in 
increasing that force. From the net driving 
force so determined he deducted an amount 
to correspond with the velocity of the weights 
as they reached the ground. He made an 
allowance for the friction at the pulleys and 
the rigidity of the strings, and, in the fourth 
and fifth series, even for the energy repre- 
sented by the vibration and noise set up by 
the rubbing action of the cast iron wheels. 
As an example of Joule’s ingenuity as an 
experimenter, it may be mentioned that to 
determine the energy lost by virtue of the 
sound emanating from the cast iron wheels, 
he estimated the energy required to vibrate 
a violoncello string when producing a sound 
of the same intensity as the wheels at the 
same distance from the observer. 

The results of the five series of experiments 
with all weighings reduced to their equivalents 
in vacuo were given by Joule as follows :— 


Series. Material. Equivalent. 
coo “hee 0 WO 0 - 772-629 
2 ... « Mercury 772°814 
3... .«- Mercury 775-352 
4 ... ... Cast iron - 776-045 
5 Cast iron 773-930 


Joule believed that the result given by the 
first series was the most correct, and that 
any error in it was in the direction of making 
the figure found slightly too high. He con- 
cluded his paper by saying that the experi- 
ments demonstrated the truth of the pro- 
positions :— 

First, that the quantity of heat produced 
by the friction of bodies whether solid or 
liquid, is always proportional to the quantity 
of force [i.e., energy] expended. 

Secondly, that the quantity of heat capable 
of increasing the temperature of a pound of 
water (weighed in vacuo and taken at 
between 55 deg. and 60 deg.) by 1 deg. Fah. 
requires for its evolution the expenditure of 
a mechanical force represented by the fall of 
772 lb. through the space of 1ft. 

These two propositions formed the first 
explicit expression of what we now call 
Joule’s law, or the first law of thermo- 
dynamics. Joule added a third proposition 
to them which stated that friction consisted 
of the conversion of mechanical power into 
heat. This proposition was suppressed in 
accordance with the wish of the Committee 
to whom the paper was referred. As an 
explanation of the cause of friction, the pro- 
position is vague and valueless. Moreover, it 
is inaccurate, since friction of the static variety 
exists without the expenditure of mechanical 
power and without the generation of heat. 





(To be continued) 
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L.N.E.R. Oil-Electric Shunting 
Locomotive 


By the courtesy of the L.N.E. Railway, we 
were recently able to inspect a 350 B.H.P. 
oil-electric shunting locomotive that has just 
entered service on that company’s line. It is 
one of four such locomotives that have been 
and are being, constructed at Doncaster, and 
the design follows in nearly every respect that 
of the latest similar L.M.S. locomotives as far 
as the oil-electric equipment is concerned. The 
mechanical parts, whilst similar to those of the 
L.M.S. locomotives, incorporate many L.N.E.R. 
standard details. The oil-electric equipment is 
being supplied by the English Electric Com- 
pany, Ltd. The new locomotives, however, 
differ from their L.M.S. prototypes, in that 
provision is made for using them, if necessary, 
as mobile power-houses. The main generator is 
provided with a double-wound armature and 
is able to provide an industrial supply on either 
a two-wire or three-wire system at 500 or 230 
volts up to a maximum of about 200 kW. 
Thus, if as a result of enemy action or from any 
other cause, one of the company’s works or 
pumping stations, &c., is short of power, one 
or more cf these locomotives could proceed or 
could be towed to the site. Cables could then 
be connected to a panel mounted on the rear wall 
of the driver’s cab and change-over switches be 
thrown. Power is supplied through two 
circuit breakers, which are also mounted on the 
power supply panel. For normal use as a loco- 
motive this panel is totally enclosed in a steel 
case and is out of service. When it is to be used, 
the doors of the case are swung back and lifted 
off their hinges out of the way. If the loco- 
motive is to be towed, provision is made for the 
easy and rapid uncoupling of the axles from the 
driving motors, so that no damage can be done 
if the normal maximum speed of 20 m.p.h. is 
exceeded. 

Each locomotive weighs 51 tons in working 
order, and a starting tractive effort of 
32,000 Ib. can be obtained and maintained up 
to 2 m.p.h. The maximum speed is 20 m.p.h. 
The six-cylinder oil engine is rated to give 
350 B.H.P. at 680 r.p.m. and is mounted with 
three-point suspension in a frame carried on 
three pairs of wheels coupled by side rods. The 
engine is directly coupled to the generator and 
drives the auxiliaries—compressor, exciter- 


our inspection, the control is very flexible. The 
locomotive, if required, is eapable of travelling 
smoothly at speeds as low as } m.p.h. while 
drawing a load. ‘Two speedometers are provided 
for the guidance of the crew. One indicates 
speeds up to 20m.p.h. The other, with a larger 
dial, indicates low shunting speeds and is 
particularly useful for hump shunting. 
Oil-immersed filters clean all the air used by 
the engine and for ventilating the generator and 
traction motors. All the engine lubricating oil 
passes ‘through a magnetic filter and some of it 
is continually by-passed through a chemical 
filter, where impurities are absorbed. A 








Three-Core 132-kV Cable 


WHEN the 132-kV overhead grid lines were 
erected in this country, engineers and others 


mitting at this voltage by underground cable 
Such discussions were inconclusive, as no cable 
of proved reliability for 132,000 volts working 
was then available. As the result of man 
years of experimental work, including field 
trials, Callender’s Cable and Construction Com. 
pany, Ltd., recently manufactured, laid, and 











RUNNING GEAR 


thermostatic valve by-passes the engine cooling 
water until the temperature is high enough for 
it to require cooling in the radiator. Protective 
devices prevent the engine running if the lubri- 
cating oil pressure is too low and open the 
motor contactors if there is an overload or an 
earth fault on motors or generator, or a failure 
of main reservoir air pressure. If the engine 
shuts down, a relay prevents the battery dis- 





blower, and radiator fan—by belts. The 
generator supplies two traction motors with a 


charging through the exciter armature, while 
if the battery should fail completely the engine 








L.N.E.R. OIL -ELECTRIC 


voltage which varies up to a maximum of about 
600 volts, and each motor drives one axle 
through double-reduction spur gearing. 

Control of locomotive speed is effected partly 
by variation of the generator field and partly 
by’ varying the engine speed by altering the 
supply of fuel. The characteristic of the com- 
pound-wound generator and the setting of the 
fuel rack prevent overloading of the engine, 
while a chain-driven governor keeps the engine 
speed within the range set by the driver’s con- 
troller. As was demonstrated at the time of 











SHUNTING LOCOMOTIVE 


can be started by getting another locomotive 
to give a push for a few yards. In such an 
event an emergency switch connects motors 
and generator so that their normal functions are 
reversed until mechanical power from the erst- 
while generator rotates the engine up to firing 
8 : 
In order to give these locomotives the best 
conditions under which to prove their worth, 
they will all be sent to the same shunting yard, 
where special maintenance facilities will be 
provided. 





OF SHUNTING LOCOMOTIVE 


jointed a run of three-core 132-kV cable for 
underground electrical transmission. It is 
claimed to be the first such cable to be installed 
under commercial conditions. 

By applying pressure to a fully impregnated 
paper cable the performance of the dielectric 
can be greatly improved. The mechanism for 
obtaining this improvement is well understood. 
In the normal solid type cable it is well known 
that, owing to the thermal expansion of the 
compound, the service heat cycles necessarily 
cause void spaces to appear in the dielectric. 
These spaces form a source of dielectric weak- 
ness, but if the interior of the cable is raised 
to a pressure of 200lb. per square inch the 
dielectric strength of the void spaces is raised 
to that of the impregnated paper dielectric. 
The limiting performance of ordinary solid type 
dielectric, as shown by established cable 
practice, is in the region of 50 kV per centi- 
metre of wall thickness. When designing cable 
for this maximum stress it is found that a wall 
of 0-6in. is required and with this wall thick- 
ness it is only possible to make a single-core 
66-kV cable because a three-core cable would 
become impracticably large. Similarly, it 
would prove. impracticable at this stress to 
make even a single-core 132-kV cable. When 
pressure is applied to the cable dielectric, how- 
ever, it is possible to utilise a maximum stress 
of 100 kV per centimetre for design purposes. 
For this case the wall thicknesses of dielectrics 
are so much reduced that not only three-core 
66-kV cable, but also three-core 132-kV cable 
becomes a practical possibility. 

The construction of the cable follows the 
company’s normal practice in the stranding of 
the conductors, lapping with paper, impregnat- 
ing, drying, and lead sheathing, the latter being 
produced through a bridgeless type of die box, 
in which the satisfactory characteristics of the 
lead weld are controlled by continuous measure- 
ments of temperature and pressure. The cable 
is reinforced with both longitudinal and trans- 
verse metallic tapes ; corrosion-resisting layers 
of fabrics, rubber and bitumen are employed. 
The reinforcing and protection of the cable 
necessitates the use of a long machine with 
many heads in which all the reinforcement and 





frequently discussed the possibility of trans. . | 
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tective layers are applied in one operation. 
The heads on which the longitudinal and trans- 
verse reinforcing tapes are applied are of special 
design, enabling the lead sheath of the cable 
to be completely supported. 

The cable has a normal stranded copper con- 
ductor insulated with paper dielectric impreg- 
nated in &@ new type of compound that results 
in very low loss, with metal tapes to allow for 
the radial and longitudinal mechanical forces 
produced by the internal pressure of 200 Ib. per 
square inch exerted by nitrogen gas between the 
dielectric and the cable sheath. The cable is 
grved overall with a new type of serving to 
avoid the remote possibility of corrosion of the 
reinforcement. The size of conductor is 
0-4 square inches ; the overall diameter of the 
three-core cable is 4-8in. Details of the cable 
construction are shown in the illustration. The 


cable, it is stated, is capable of transmitting the, 


entire output of a large generating station. 

The joints are built up with paper tape and 
preformed paper rolls enclosed (without com- 
pound filling) in a lead sleeve, which in turn is 

















CONSTRUCTION OF 132-KV CABLE 


enclosed withir a copper reinforcing sleeve to 
withstand the gas pressure, the whole being 
surrounded by an outer pitch-filled concrete 
box in the company’s standard manner. The 
dimensions of the dielectric applied in the joint 
are carefully controlled in accordance with 
accurate estimates of the intensity of the 
electric field at every point of the joint. An 
earth screen is placed immediately over the 
applied dielectric. The space between the die- 
lectric and the joint sleeve is nitrogen filled and 
provides the gas path between the adjacent 
lengths of cable. Every three-core joint is 
equipped with a low-pressure indicating switch. 

The cable is terminated in a horizontal 
dividing-out box with single-conductor cables 
leading to the sealing ends. On this circuit the 
sealing ends are insulated from their supporting 
structure and earthed at the horizontal dividing 
box position so as to prevent the introduction of 
circulating currents in the sheathing and rein. 
forcement of the cable. 

Inside the three-core cable the internal gas 
pressure is maintained at approximately 200 Ib. 
per square inch and for this purpose nitrogen 
gas is introduced into the cable at one end of the 
route from high-pressure cylinders. A special 
advantage of the three-core cable is that in its 
construction is embodied not only the gas 
channel pipe, but also a small two-core screened 
pilot cable, which, in each joint box, is coupled 
to a special resistor switch. In the event of the 
internal pressure in any of the joints falling, the 
low-pressure indicating switch places a resistance 
across the two-core pilot cable and an automatic 
Wheatstone bridge at the end of the feeder is 
brought into action, measuring the resistance of 
the pilot cable and thereby locating the actual 
joint in which the drop in pressure has occurred. 

After installation the three-core cable was 
Subjected to an acceptance over-voltage test 
of 264 kV D.C. applied between conductors 
and earth. 


mined at the discretion of the port or canal 


“ Dryair ”’ Elements 





WHEN goods are to be sent over long dis- 
tances or stored for considerable periods, the 
problem often arises of protecting them from 
corrosion. Commonly in the case of metallic 
surfaces protection is afforded by coating 
the surfaces concerned with special greases, 
lacquers, and the like. Such coatings, though 
effective, are a nuisance both to apply and to 
remove. We are informed by R. K. Dundas, 
Ltd., of Portsmouth, that an element has 
recently been developed by the use of which 
goods, providing they are packed in reasonably 
air-tight containers, can be protected for long 
periods. The “ Dryaic”’ elements referred to 
are packed with the articles to be protected and 
keep the air within the container dry. Each 
element contains a hygroscopic material in the 
form of silica in a highly porous colloidal state. 
The element presents a calculated surface to 
the moisture-laden air in the enclosed case or 
store, and normally is claimed to give satis- 
factory service for not less than a year. One 
of the purposes for which a special type of the 
element has been made is that of protecting the 
interiors of the cylinders of petrol engines. In 
this case the element is screwed into the head 
in place of the sparking plug, and arrangements 
made to close off air and exhaust passages. 
Another type is designed for protecting the 
inner surfaces of gun barrels. Visual indication 
can be given when the protection afforded by 
the element is about to give out. The colour of 
the hygroscopic material changes progressively 
from blue to pink. Regeneration can be simply 
effected by heating the element for thirty 
minutes or so at about 200 deg. Cent. The 
siliceous hygroscopic material is chemically 
inactive to acid and organic vapours, and can 
therefore adsorb them without effect upon its 
composition. It is capable of adsorbing vapours 
such as those of petroleum, coal tar, hydro- 
carbons, esters, chlorinated hydro-carbons, and 
alcohols. 








Methods of Levying Charges 
for Services to Shipping* 
By JOHN TUTIN, D.Sce.f 


THE payment of dues by ships for the use 
of harbours and waterways is a custom which 
can be traced back to the earliest records of 
maritime commerce. It is probable that at first 
dues were assessed on a.linear scale, using the 
length of hull as the basis. Later came an 
assessment based on the number of bales or 
casks (‘‘tuns”’) that the holds would carry. 
The convenience of this method was, no doubt, 
somewhat marred by its flexibility, and it led 
eventually to the “‘cubic” or quasi volume 
measurement of gross and net tonnage. Dues 
for services to ships, as distinct from services 
to cargoes, are largely based on these and other 
measurements by all maritime nations, with few 
exceptions. 

The basis used for levying a particular charge 
and the amount of that charge is usually deter- 


authority. Thus the statutory position is that 
although the measurement of a ship for tonnage 
is compulsory, that charges should be based 
on that measurement is not compulsory, except 
State charges, including the services of the State 
in making measurements. There may, however, 
be a statutory obligation, as in Great Britain, 
that charges are to be reduced if the revenue 
exceeds the cost of maintenance of the services 
and facilities provided, and in the special case 
of the Panama Canal, maximum and minimum 
dues are fixed by Act of Congress. 

In the main, the levying authorities attempt 
to adjust their charges so that there is a partial 
compromise between the value of the services 
provided for a particular ship and the “ capa- 
city to pay ’’ of that ship. The universal diffi- 
culty in making net or gross tonnage serve as a 


* Institution of Naval Architects and Institution of 
d, September 22nd. 
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satisfactory yardstick for the purpose of such a 
compromise is evident by the fact that amongst 
the various methods of assessment for various 
services throughout the world are found the 
following :— 


Gross tonnage (flat rate). 
Gross tonnage (scale rate). 
Net tonnage (flat rate). 
Net tonnage (scale rate). 

‘** Canal” tonnage (flat rate). 
Gross tonnage and draught. 
Net tonnage and draught. 
Displacement. 

Draught. 

Length. 

Length and breadth. 

Flat rate per ship. 


In addition, the charges may vary with :— 


Type of ship, ¢.g., whether cargo or passenger. 

State of ship, e.g., whether loaded or in ballast. 

Object of entering port, e¢.g., whether loading, dis- 
charging, repairs, refuge, or bunkering. 

Nature of cargo. 

Origin of ship and/or cargo. 

Destination of ship and/or cargo. 

Distance of pilotage. 

Time in port. 

Frequency of arrival. 

Number of crew. 

Number of passengers. 


The services for which dues are levied may be 
broadly divided into capital and revenue 
charges. These and the corresponding basis of 
assessment are indicated in the following table : 


Capital charges. Basis of assessment. 
Launching dues ... Gross or net 
Fitting-out dues... Gross or net 
Dry dock dues Gross or net 
Trial trip dues Gross or net 
Classification fees— 

Hull suryey fee... Gross 
Machinery survey fee Nominal horsepower 
Classing fee... ... ross 
State charges— 
Tonnage measurement fee Gross 
Load line fee ... ... ... Gross 
Survey fees Gross 


Miscellaneous official fees, 
including life-saving ap- 
pliances, light and sound > Fees per schedule 
signals, wireless and sun- 


dry equipment 
Revenue charges. Basis of assessment. 
Port dues Gross or net 
Canal dues ... Net (canal measurement) 
Light dues ... Net 
Draught, draught and dis- 
Pilotage ance 
Gross or net and distance 
Towage... Gross or net or per tug 
and distance 
Dry dock Gross 
Painting Gross 
Surveys— 


Classification and State... Gross and nominal horse- 


power 
Miscellaneous charges, in- 
cluding boat assistance, | Sundry rates per 
buoyage, berthage, hos- schedule 
pital, quarantine, &c. J 


port 


The foregoing table is not, of course, intended 


to give more than an indication of the diversity 
of the services rendered by the levying autho- 
rities, and the diversity in the basis of levying 
them. Each port is a special case, far more so 
than the ship, and the same basis does not suit 
all ports or all services at the same port. 


The relative importance of certain charges can 


be seen, in a broad way, from specimen data 
of actual voyages. Port and light dues, taken 
together, are usually larger than pilotage and 
towage. 
may cost as much as several ports of call. 
‘* Sundry charges ” are by no means negligible. 


A single canal passage on a voyage 


The operating costs of a port or canal autho- 


rity (ultimately paid by the ships and cargoes 
serviced thereby) come under four main head- 


ings :— 


(1) Charges against capital, including con- 
struction of piers, breakwater, docks, jetties, 
landing stages, canal excavation, locks, 
cranes, floating craft, warehouses, railways, 
roads offices, and sundry works. 

(2) Maintenance costs of the above. 

(3) Service costs, including salaries, and 
wages of service personnel, materials, stores, 
fuel, and power. 

(4) Administration and sundries, including 
administrative staff, office expenses, rates, 
and taxes. 





¢ Consulting engineer and naval architect, London. 
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The corresponding revenue is derived from :— 
(1) Receipts from handling cargo and 
passenger traffic. 
(2) Receipts from shipping dues. 
(3) Receipts from miscellaneous sources. 


Thus only a percentage of the annual port 
charges and port revenues are attributable to 
services to ships as distinct from services to 
cargoes. A substantial part of the cost is repre- 
sented by fixed overhead charges which cannot 
be directly related to the dimensions of ships 
serviced or to facilities for handling cargoes. 
Other items, however, may be closely related 
to ship dimensions, such as depth and breadth 
of dredged channels, size of docks and dock 
entrances, length of wharves, piers and jetties, 
depth and breadth of canals, length and width of 
locks. 

The construction of a dry dock or canal lock 
to accommodate a certain maximum size of 
ship might be expected to vary roughly with 
the product of length, breadth, and depth for 
excavation plus the product of length and 
depth for the construction of dock sides, and 
with the product of breadth and depth for the 
dock gates. The cost of a canal of a given 
length might be expected to vary with the 
product of breadth times depth, piers and 
wharves varying approximately with length. 

For the use of wet dock facilities, an assess- 
ment based on length times beam might appear 
logical, if beam were an important factor, but 
this is rarely so, length being the governing 
factor for facilities alongside loading and dis- 
charging berths, and in certain ports dues are, 
in fact, charged per foot of ship’s length. 
Similarly, other items can be, and are, rationally 
assessed on a linear rather than a cubic’basis, as, 
for example, pilotage: dues which are almost 
universally based on draught. 

A recent Presidential Address to the Institu- 
tion of Engineers and Shipbuilders in Scotland 
has already dealt with the well-known irra- 
tional influence of tonnage rules on machinery 
spaces, superstructures, double bottoms, and 
tankers. 

Naval architects have on previous occasions 
asserted before this and other technical institu- 
tions that ships should be assessed for dues on a 
numeral co-ordinating internationally recog- 
nised dimensions, namely, length (L.B.P.), 
breadth (moulded), and draught (summer load- 
line), or draught (actual), which may be taken 
to ‘‘ measure roughly the cost of building and 
maintaining the harbour or canal facilities.” 

It has been suggested that a suitable numeral 
might take the form 


LxBxd 
coefficient 
This has the merit of extreme simplicity, and 


gets rid of illogical allowances for machinery 
spaces and superstructures. Such a numeral 





a way which could have even a broad relation 
to the cost of port facilities. On the contrary, 
over @ wide range of sizes and types of ships, it 
would follow fairly closely the variation in 
tonnage values, so that unless, in fact, port costs 
for similar ships vary with the cube of linear 
dimensions, it is not a logical solution. 

The levying of dues on ships on a tonnage 
basis has some important arithmetical conse- 
quences. In the case of, say, three geometrically 
similar ships, with lengths in the ratio of 
1:2: 3, the tonnage and therefore the flat-rate 
charges are in the ratio of 1:8:27. Thus a 
400ft. ship would be assessed to pay approxi- 
mately eight times as much as a 200ft. ship and 
a 600ft. ship approximately twenty-seven times 
as much. The 600ft. ship may or may not pro- 
duce twenty-seven times as much revenue as 
the 200ft. ship, but it certainly does not make 
twenty-seven times as great a demand on port 
or canal facilities, or justify such ,an extreme 
disparity in charges, even allowing for sliding 
scales in favour of larger vessels. 

It is therefore suggested that if the present 
system were to be replaced by a numeral 
system, embodying L, B, and d, the terms 
should fundamentally be additive. 

A suitable numeral N might be :— 


N=L x coefficient plus B x coefficient, plus 


asked in February, 1944, whether, in view of the 


measurement of ships’ tonnage should be altered 
and a new and simple rule evolved, he would 
pucn u @! | consider the setting up of a Committee to draft 
does not, however, correlate ship dimensions in| proposals for international agreement. 


recent discussion in the shipping Press, and a 
wide divergence of opinion appeared. It was 
plain that any change in the present rules 
would necessitate elaborate inquiries by ship- 
owners and shipbuilders, as well as international 
agreement with other maritime nations. For 
these reasons it would not be opportune to 
undertake so long and difficult a task at present. 
He had, however, given instructions that the 
matter should be considered as soon as the 
opportunity permitted.” 


Conference passed the following resolutions :— 
‘*(1) That the tonnage measurement laws for 
ships are out of date and are in urgent need of 
drastic revision in order to remove impediments 
to desirable development in new ships. (2) That 
the matter of revision be pressed upon the 
British Government for urgent discussion with 
the United States and other maritime nations as 
a necessary prerequisite to post-war shipbuilding 
progress.” 


basis of the present system—was read to this 
Institution in its first year, eighty-four years 
ago, and many subsequent papers have been 
read and discussed. From the outset, and con- 


The coefficients would preferably be fixed 
by international agreement and ‘‘ weighted ” 
so that the three terms in the numeral have 
approximately equal relative importance. In 
this way artificial distortion of dimensions would 
be discouraged. 

To improve the physical significance of such 
? numeral it is suggested that it might take the 
orm 


R=1/3N. 


The numeral R would then be regarded as the 
“rateable length”? and would, in fact, be a 
composite value combining length, breadth, and 
draught in approximately equal proportions 
(for example, the coefficient might be 1-0, 6-0, 
and 16-0 respectively, which would give a 
rateable length less than the actual length of 
ship over a wide range of vessel, the difference 


length, breadth, and draught). Such a numeral 
has, in effect, a finite value at zero length of 
ship, because the ratio of breadth to length and 
draught to length increases as length diminishes. 

With a numeral of the Lx Bxd type, keep- 
ng L constant, B and d may, for example, be 
reduced by, say, 1 per cent. each, and block 
coefficient increased by 2 per cent., thereby 
keeping the displacement the same, yet, never- 
theless reducing the assessment by 2 per cent. 
On the other hand, with a numeral of the addi- 
tive and weighted type, as proposed above, the 
corresponding change in the assessment would 
be less than 1 per cent. 

For the purpose of State, classification society, 
and sundry official dues, including light dues, 
the draught factor in such a numeral would 
preferably be based on the summer load-line 
draught. For port and canal dues the mean 
(actual) draught should be used. If the draught 
on departure differs from the draught on enter- 
ing, the mean of means might be used. A wide 
range of conditions is thus covered by a single 
numeral, such as a ship entering fully loaded 
and leaving light or vice versa, or vessels only 
partially loaded. In this way a great deal of the 
complication involved in the use of gross and 
net tonnage would be dispensed with. There 
should be no practical difficulties in recording 
mean draughts for this purpose: the record 
can be made at the same time as the draught for 
pilotage dues. 

Similarly, it is possible with the aid of the 
same numeral to dispense with complicated 
tables for pilotage, without which dues based 
on draught only are quite unfair to ships of the 
same draught but different lengths and breadths. 
In the House of Commons the Parliamentary 
Secretary to the Ministry of War Transport was 


widely held opinion that existing rules for the 


The 
Parliamentary Secretary replied that ‘‘ tonnage 
measurement rules had been the subject of 


Later in February, 1944, the Shipbuilding 


Moorsom’s original paper on this subject—the 





d x coefficient. 


tinuously up to the present day, members of 


depending on the influence when weighted of |. 








the Institution have been critical. I+ is cle; 
that before a ‘‘ drastic change ” can be effected, 
naval architects must amongst themselves agree 
by majority opinion on appropriate recom. 
mendations to the State authorities, Otherwigg 
the State can fairly plead ‘‘ wide divergence of 
opinion. 

The author therefore in submitting for cop. 
sideration by the Institution the concept of 
“rateable length ”’ as a logical and equitable 
assessment, would loyally support any alterna. 
tive’or modification which might in due course 
be officially recommended by the Institution 
and, no doubt, other members who might fing 
themselves holding a minority view would be 
agreeable to adopt the same policy, with a view 
to securing effective action on a major issue, 








Sixty Years Ago 





THE Watt AND THE HoRSEPOWER 


To-pay the fact that one horsepower igs 
equivalent to 746 watts is so firmly established 
that we seem to accept it almost as a law of 
Nature. It is, however, a completely arbitrary 
figure, both on the mechanical and the electrical 
side. It is, in addition, an inconvenient figure 
by which to divide or multiply. Sixty years ago 
an effort was made to change it. At the Mon- 
treal meeting of the British Association in 1884 
Mr. (Sir-William) Preece proposed that the 
relationship should be altered to the more con- 
venient figure of 1000 watts to the horsepower. 
As an electrician he naturally suggested that 
the change should be brought about by an 
alteration in the mechanical unit and not by 
tampering with the electrical units. He pro- 
posed, in brief, that the mechanical engineer's 
horsepower should be changed from 33,000 to 
44,233 foot-pounds per minute. In a leading 
article in our issue of October 10th, 1884, we 
dealt severely with Mr. Preece. We considered 
his suggestion presumptuous. If he wanted to 
make the change, we said, let him change his 
electrical units. It was perfectly true that when 
James Watt set powerful horses to draw weights 
from a deep well he found that a strong horse 
could raise 22,000 lb. 1ft. in a minute and that 
he raised this figure by 50 per cent. for no 
better reason than that he desired his customers 
to have no ground for complaint regarding the 
alleged power of the engines which he sold to 
them. The figure of 33,000 was, however, too 
firmly established to permit of its being altered 
to suit the convenience of electricians. At the 
present moment, we said, less than 10,000 H.P. 
was used in the whole world in the production of 
electricity, a quantity falling short of the power 
developed within the hull of a single Atlantic 
liner. Electricians were greatly in the minority 
and there could be no reason or excuse for 
changing the ways of the majority of engineers 
to suit their convenience. We denied that the 
practical units employed by electricians were 
any less arbitrary than Watt’s value of a horse- 
power. The volt was based on the electro- 
motive force of a Daniel’s cell and the ohm upon 
Siemens’ standard of resistance, the resistance 
of a mercury column of a certain length. 
Suggestions such as Mr. Preece’s, we said, 
tended to injure the reputation of electricians, 
and if persisted in might add another obstacle 
in the way of electric lighting. 








THe GavuGE AND Todt MAKERS’ ASSOCIATION.— 
The annual general meeting of the Gauge and Tool 
Makers’ Association will be held on Wednesday, 
November Ist. Further details will be announced 
later. The Export Committee of the Association has 
concluded arrangements with a large number of 
Empire, Dominion, and foreign Governments, under 


which the Association will be notified of any trade 
delegations coming from those countries to Great 
Britain. ‘This will enable the Committee to give 
receptions to such delegations and arrange for their 
itineraries to include visits to member firms’ 
factories, all with the primary objects of promoting 
good will between British manufacturers and poten- 
tial and existing customers overseas, and of develop- 
ing the post-war export of British tools and gauges, 





jigs and fixtures, moulds, and dies, &c. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Iron and Steel in the United States 


There is little change in conditions in the 
jron and steel industry in the United States. The 
works generally are operating under strong pressure 
from consumers, but the production has been well 
maintained. In the Pittsburgh district there has 
been a temporary shortage of pig iron, owing to 
seven blast-furnaces having been shut down. In 
one case this was for repairs necessitated by a 
mechanical breakdown, but the other six were 
thrown idle owing to the decline in the demand for 
hot metal from open-hearth furnaces which were 
laid off through a shortage of man power. Never- 
theless, forty-one blast-furnaces in the Pittsburgh 
district continue in active operation, and it is 
generally estimated that if the demand for pig iron 
did not improve considerable stocks would accumu- 
late. Buyers generally have developed a con- 
gervative attitude and restrict their buying largely 
to near or third-quarter needs, the supply of pig 
iron being described as satisfactory. Recent 
developments in the war in Europe, however, have 
distinctly affected the demand for iron and steel in 
the United States. Supplies of scrap are comfort- 
able and there has been a certain amount of price 
shading, although the decline in quotations has not 
exceeded 1 dollar per ton in Pittsburgh and Eastern 
Pennsylvania. Scrap dealers and consumers have 
been warned by the War Production Board against 


itting their stocks to decline to a low level. | req 


Stocks of Lake ore at the lower Lake ports and at 
the blast-furnaces were estimated at August Ist to 
total 32,069,217 tons. In September steel pro- 
duction improved to an average of 97-1 per cent. 
This was equivalent to an estimated weekly output 
of 1,739,300 tons of ingots. Local operations were 
well maintained. At Chicago operations averaged 
89 to 99 per cent. of capacity, at Youngstown 
92 to 93 per cent., at Pittsburgh 90 per cent., and 
at Detroit 83-8 per cent. There has been active 
buying of sheets in the American market and the 
makers have extended their delivery dates to as 
far forward as January-March. 


The Pig Iron Market 


The slightly improved tone in the pig iron 
market last week has hardly been maintained and 
the market generally has an easy appearance. The 
general impression is that there will be no real 
expansion in the demand for foundry pig iron until 
the end of the war. Government requirements 
have been reduced and appear still to be falling, and 
the impression prevails that while the stocks of pig 
iron are not excessive, they are sufficient to enable 
consumers to maintain a conservative buying policy. 
In comparison with the position which has existed 
hitherto during the war, conditions in the foundry 
trade are quiet and, on the other hand, the supplies 
of pig iron available are sufficient to meet 
requirements. The one exception is hematite pig 
iron, and this continues to be in tight supply. A 
little time ago the production of this description 
was increased, but considerably more of this iron 
could be utilised if it were available. The Control 
continues its policy of only releasing hematite pig 
iron for special purposes. Consumers, however, are 
not suffering any great hardship, since there is 
plenty of low and medium-phosphorus pig iron 
available and refined pig iron, which can be used as 
substitutes. These latter pig irons are passing into 
consumption in considerable quantities for the pro- 
duction of engineering and speciality castings, 
although in general with other branches of the trade 
the demand of late has become much less pressing. 
The engineering foundries are moderately well 
employed and should provide a fair outlet for pig 
iron for some time, since they have a considerable 
amount of work on their books. The jobbing and 
light castings foundries, however, could take on a 
great deal more work than is offering, and this 
position is reflected in a poor demand for high- 
phosphorus pig iron. The light castings founders 
have given up e ting active business conditions 
in their trade until after the war, when it is antici- 
pated that there will be a large demand for building 
and other domestic castings. The raw materials 
position is satisfactory: Last week an advance of 
5s. 6d. per ton for blast-furnace coke, making the 
price 54s. per ton, and dating from August Ist, was 
announced. It is not expected, however, that this 
increase will be passed on to the consumer in higher 
prices for pig iron. 


Scotland and the North 


Whilst activity at the Scottish iron and 
steelworks is maintained at a high level, trading con- 
ditions have been distinctly dull for some weeks 





Export quotations are f.o.b. steamer 


The iron and steel makers, however, take an opti- 
mistic view of the position and believe that the 
drop in the demand is only temporary.’ No doubt 
exists in their minds that the end of hostilities with 
Germany will be followed by a huge demand for 
most iron and steel products. The slackness in new 
business is chiefly noticeable in the heavy products, 
such as heavy joists and sections and heavy plates. 
Lately there has been a fair amount of business 
pone in plates, but a large proportéon of the 

usiness transacted has been in the light descrip- 
tions. The re-rolling works in Scotland are, without 
exception, well employed and are meeting with a 
heavy demand for small steel bars, small and 
medium sections, and strip. The re-rollers are 
taking up large quantities of semis, but the supplies 
of late have been fully equal to their requirements. 
Consumers’ requirements of light sections, particu- 
larly the shipyards, are heavy and there seems .a 
likelihood that the demand will continue for a con- 
siderable time, The sheet mills are fully employed 
and are unable to give anything but far-forward 
delivery of new business. Already there has been 
an increase in the inquiry for galvanised sheets as 
a result of the announcement that the restrictions 
have been lifted by the Non-Ferrous Metals Control. 
The works, however, have orders for large tonnages 
of black sheets on their books, which were placed 
previous to the lifting of the restrictions, so that 
consumers have not found it easy to cover their 
uirements. The Scottish tube makers have been 
busily employed for a long time and are taking up 
considerable quantities of tube strip and tube- 
making bars. This branch of the industry is engaged 
on heavy war contracts, the completion of which 
will occupy them for several weeks. The steel 
industry in Lancashire is well employed, but for some 
little time there has been a gradual easing in the 
delivery periods required in a number of depart- 
ments. A fair business has been transacted in alloy 
steel, but the demand is principally centred upon 
the cheaper qualities. Steel bars are an active 
section of the market and there is also a steady 
business in bright-drawn bars, whilst there is a 
good demand for black bars. Busy conditions rule 
at the steelworks on the North-West Coast, and 
heavy deliveries are being made, and the rail 
departments are fully occupied. 


The North-East Coast and Yorkshire 


Any change in the position of the iron and 
steel industry on the North-East Coast is so slight 
as to be scarcely noticeable. Expectations that a 
revival in the demand would take place with the 
opening of the fourth period seem to have been dis- 
appointed. No rush to place allocations for delivery 
before the end of the year has been seen, and the 
volume of contracts to be carried over into the new 


all | period will be less than usual. The steelworks have 


a fair amount of orders in hand, but, owing to the 
slackening in the amount of new business coming 
forward, these are being quickly worked off. There 
has been no decline, however, in the demand for 
semi-finished steel, largely because of the busy 
conditions ruling at the re-rolling works, which are 
the most active section of the steel trade. Large 
tonnages of billets and sheet bars continue to pass 
into consumption and the production of semis by 
the home werks continues on a heavy scale. A slight 
improvement has been noticeable lately in the 
demand for steel plates, particularly of the heavy 
sizes. Good specifications are coming forward from 
the shipbuilders, whilst the locomotive builders are 
also taking large quantities. There is, however, a 
lull in active business in steel plates for forward 
delivery. In addition to a strong demand for small 
steel bars, a considerable business continues to be 
transacted in small and medium-sized sections, and 
this is keeping the re-rolling works fully employed. 
On the other hand, the request for heavy sections 
remains poor and there seems little prospect of any 
immediate revival. Since the beginning of the 
year business in special steel has fallen off consider- 
ably and most of these descriptions can be obtained 
for almost prompt delivery. Quiet conditions also 
rule in the alloy steel market. There is a certain 
amount of pressure from the collieries for deliveries 
of roofing bars, arches, and props, and the demand 
for steel from this source tends to increase. Although 
the demand upon the iron and steelworks in the 
Yorkshire district tends to decline, the works are 
assured of busy conditions for some time. Large 
tonnages of basic steel are being produced and are 

ing into immediate consumption. The’ acid 


carbon steel section of the market is busy and the 
producing works are well provided with orders. 
Business in alloy steel is somewhat irregular and 
the demand is prineipally for the less expensive 





Unless otherwise specified home trade quotations are delivered f.o.t. 


descriptions. The use of stainless steel is restricted 
to essential purposes, but, on the whole, there is an 
active demand. 


The Midlands and South Wales 


In spite of the wartime difficulties which 
affect the steel industry in the Midlands, as well as 
in other districts of the country, production is well 
maintained. The re-rolling section of the industry 
in particular is busily engaged and the works’ books 
are well filled with orders for small steel bars, strip, 
and light structural sections. Fortunately, supplies 
of semis have been well maintained. Little recourse, 
lately, has been had to the stocks of imported semis 
in the hands of the Control. At the same time, 
offers of defective billets, crops, and similar material 
are readily taken up. The demand for finished steel 
has sharply declined during the past few months, 
but this does not apply to small and medium 
sections, which are being absorbed by the shipyards 
and the armaments manufacturers in considerable 
quantities. The Midland sheet trade is busy and is 
sufficiently well provided with orders to maintain 
an active rate of operations for a considerable time. 
In fact, buyers trying to place orders generally 
find they have to be satisfied with far-forward 
delivery. Even in the sheet trade, however, there 
are signs that the strong demand which has existed 
for the last month or two is beginning to weaken. 
The pressure for plates is not strong, but there has 
been some improvement in the conditions ruling in 
recent weeks and some fairly good orders have been 
forthcoming. A considerable business continues 
to be placed in steel bars, but most of it is for the 
smaller diameters. The recent burst of activity 
in bright-drawn steel bars has subsided, but most 
of the works are fairly well employed. Delivery 
conditions have eased, however, and most of the 
works are quoting for delivery during Period IV. 
Most of the steelworks in South Wales are busy and 
are well provided with orders. The demand for 
billets keeps most of the producing works in South 
Wales operating at capacity. The tinplate industry 
is well employed and few of the works are able to 
accept orders for delivery this year. The greater 
proportion of the work in hand, however, is for 
home requirements and the export market is prac- 
tically at a standstill. As a result, considerable 
tonnages of sheet and tinplate bars are passing into 
consumption. 


Iron and Steel Scrap 


Rather dull conditions rule in the iron and 
steel scrap market. This is partly the result of the 
general decline in the demand for most iron and 
steel materials. The request is principally for steel- 
works scrap. The demand, however, from this 
quarter has fallen off in the last few weeks and 
there is a still more noticeable drop in the require- 
ments of the foundry trades. One of the features 
of the market of late has been the discrimination 
which buyers have shown in making their purchases. 
Supplies generally are rather plentiful, especially of 
the lighter and inferior descriptions. The issue of 
truck labels by the works has been limited, and this 
has further added to the difficulties of the scrap 
merchants. Good heavy mild steel scrap, cut to 
furnace and foundry sizes, has been in easier 
demand, and one of the reasons for this is that the 
works have been receiving better deliveries. Similar 
conditions rule in the market for bundled steel 
scrap and hydraulically compressed steel shearings, 
the demand for which has noticeably declined. Mild 
steel turnings are available in liberal quantities 
and consumers of late have shown comparatively 
little interest in this description. There is only a 
quiet demand for mixed wrought iron and steel 
scrap for basic steel furnaces. Only a restricted 
business has been done in good heavy material, 
whilst stocks of the light material are increasing 
owing to the comparatively small quantities passing 
into consumption. Business in compressed basic 
bundles has been inactive and some producers are 
finding that their stocks are accumulating. The 
foundries appear to be satisfied with smaller 
deliveries than recently, but are taking moderate 
quantities of short heavy steel scrap for foundry 
use. There is also a brisk demand for heavy cast 
iron in large pieces and furnace sizes, whilst a fair 
business has been transacted in light cast iron 
scrap; in fact, any quantities of this which have 
come on the market have been quickly taken up. 
Chipped alloy steel turnings have a steady demand 
and a fair amount of business has been transacted, 
whilst compressed destructor scrap is passing into 
consumption in rather good quantities. There is 
only a poor demand, however, for acid carbon scrap. 
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Air and Water 


THE Late Mr. R. F. Grsps.—We record with 
regret the death, on September 26th, of Mr. 
Robertson Fyffe Gibb, a past chairman of the Union- 
Castle Mail Steamship Company, Ltd. He was 
President of the Chamber of Shipping in 1939-40. 
Mr. Gibb was seventy-six. 


R. Az. 8. Gotp Mepat Awarp.—The Council of 
the Royal Aeronautical Society has awarded Air 
Commodore Frank Whittle, C.B.E., Fellow of the 
Society, the Society’s gold medal for his work on 
jet propulsion. The gold medal of the Royal Aero- 
nautical Society is the highest award the Council 
can make. In the long history of the Society the 
award has been made on only seven previous 
occasions. 

Tue Inpian Ocean Arr SERvVICE.—The Indian 
Ocean air service operated by Qantas Empire Air- 
ways is claimed to be the longest in the world to be 
flown non-stop. According to Flight, it was opened 
at the wish of the United Kingdom Government in 
collaboration with the Australian Government for 
the purpose of speeding air communications between 
Australia, India, Burma, the Middle East, and 
England, and has now been in operation for over a 
year. The Indian Ocean crossing of over 3500 miles 
is said to be the world’s longest non-stop stage to 
be operated by a regular service, and the average 
time taken for each trip is approximately 27 hours. 
The service is maintained by a small fleet of Catalina 
aircraft fitted with special long-range tanks. Each 
aircraft has a fuel range of 36 hours when operated 
under heavily loaded conditions. . 


A LarcE Winpd TunnNEL.—What is claimed to be 
one of the largest wind tunnels in the world, designed 
to test aircraft with wing spans up to 75ft., was, 
says The Electrical World, placed in operation at the 
Ames Aeronautical Laboratory, Moffett Field, near 
Sunnyvale, California, on June 8th. In order to 
provide 9 tons of air in the continuous rectangular- 
shaped tunnel two-fifths of a mile long, six 67-ton, 
6000 H.P. Westinghouse motor-driven fans, mounted 
in two rows of three, are employed. Each motor 
drives a 40ft. six-bladed spruce fan at speeds varying 
from 50 to 288 r.p.m. The battery of three motors 
is rated at 30,000 kW. Current from a 110,000-volt 
power line is stepped down to 6500 volts by trans- 
formers for delivery to the motors. By the applica- 
tion of the modified Kraemer control system, 
starting or stopping the battery of six motors is 
accomplished merely by pressing a button. The 
control system serves to start the fan motors and 
get them up to the desired speed with a minimum 
disturbance to the power line, enables synchronised 
operation of the six motors over a wide range of 

, and converts a large percentage of potential 
power losses back into usable energy. 


Miscellanea 


AMERICAN BENTONITE SHiPMENTS.—The U.S. 
Bureau of Mines reports that the rapid growth in 
the use of bentonite continued in 1943 and a new 
record was established. Sales totalled 480,202 
short tons, valued at 2,997,754 dollars, an increase 
of 28 per cent. in tonnage and 18 per cent. in value 
over the previous record, set in 1942. This increased 
demand for bentonite came largely from the defence 
industries. Shipments were reported from seven 
States, namely, Wyoming, South Dakota, Missis- 
sippi, Arizona, Texas, Utah, and California, each 
State reporting an increased output. 


AMERICAN PEat PRopuction.—Reports received 
from producers by the United States Bureau of 
Mines indicate that the output of peat in the United 
States in 1943 totalled 60,000 short tons, a decline 
from 1942, when the production was 71,500 tons. 
The decline can be attributed largely to the cessa- 
tion or curtailment of operations at many peat 
bogs because of inability of producers to obtain the 
labour necessary to recover the peat. Commercial 
production in 1943 was reported by thirty-seven 
producers operating in seventeen States compared 
with returns in 1942 from forty-one producers in 
seventeen States. Some of the operators indicate 
on their returns to the Bureau that former employees 
are in the Armed Forces and that the plants will not 
reopen until after the war. 


Etxectric WELDING IN SWEDEN.—An article by 
Hakan Swedenborg in The Anglo-Swedish Review 
says that the great expansion of electric welding in 
Sweden is best shown by the increase in the number 
of trained welders which now is twelve times that 
of ten years ago. The training of welders is carried 
on mainly in welding schools conducted by the large 
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number of trade and apprentice schools. The State 
Labour Market Commission and certain municipal 
public utility departments have in recent years 
arranged special courses in electric welding as a part 
of the national preparedness programme, while 
Some engineering works make arrangements for 
training their own operatives. 


THE JUNIOR INSTITUTION OF ENGINEERS.—The 
Council of the Junior Institution of Engineers has 
made the following awards in respect of papers and 
lectures delivered during 1943-44 :—Institution 
Premier Award to R. H. Abell for his paper “ Tidal 
Power”; Institution Prize to S. J. Moore, for his 
paper “‘ Notes on Wind Tunnels”; the Vickers 
Prize to C. Hunnikin, for his paper ‘‘ The Rudiments 
and Industrial Applications of Distillation Pro- 
cesses’; the Tookey Award to A. C. F. Mackadam, 
for his paper “‘ Industrial Infra-Red Heating ” ; 
the Past-Secretary Dunn Award to C. H. G. Aston, 
for his lecturette ‘“‘The Production of Aircraft 
Castings’’; the North-Western Section Prize to 
H. H. Daniels, for his paper ‘‘ Some Notes on the 
Design of Switchgear Operating Mechanisms ” ; 
and the Durham Bursary to E. G. Kimsey, for his 
thesis ‘‘ Treatment of Boiler Feed Water.” 


ELecrriciry IN Mrnes.—In March, 1943, a 
memorandum analysing the available information 
upon certain aspects of electrical research and 
testing in relation to the safe use of electricity in 
coal mines and other industries where there is a risk 
of ignition of inflammable gases was prepared by 
technical officers of the Safety in Mines Research 
Board and the Ministry of Fuel and Power. A 
limited number of copies in typescript was sent to 
professional, educational, trade bodies, and indi- 
viduals and to the technical Press. In order to meet 
the large number of requests for additional copies, 
the memorandum has now been printed and placed 
on sale by H.M. Stationery Office. Copies of the 
memorandum, which is entitled “‘A Review of 
Electrical Research and Testing with Regard to 
Flameproof Enclosure and Intrinsic Safety of Elec- 
trical Apparatus and Circuits,” can be obtained 
directly from H.M. Stationery Office or through 
any bookseller, price 2s. net. 


Personal and Business 


Sm Samuet TuRNER has resigned from the 
chairmanship of Turner and Newall, Ltd., but 
remains a director. Mr. W. W. F. Shepherd has 
succeeded him as chairman. 


Rutus Arca AccumvuxaTors, Ltd., informs us 
that its business has been taken over by Cochran 
and Co., Annan, Ltd., under the title of Ruths 
Accumulators (Cochran), Ltd. Its London office is 
at 34, Victoria Street, S.W.1. 

THE LonpON AND NortTH-EASTERN RAILWAY 
announces that Mr. C. B. Glenesk has been 
appointed acting district engineer, Guide Bridge, 
and that Mr. J. E. Rutter has been appointed 
acting district engineer, Hull. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases TIME and PLACE at which 
the meeting is to be held should be clearly stated. 








Association of Austrian Engineers 
Monday, Oct. 16th.—Austrian Centre, 69, Eton Avenue, 
N.W.3. “Jet Propulsion Rocket Propulsion,” E. 
Pribram. 7.30 p.m. 
British Standards Institution 

Tuesday, Oct. 17th.—Inst. of Mechanical Engineers, 
Storey’s Gate, St. James’s Park, S.W.1. Annual 
general meeting. 2.30 p.m. 

Illuminating Engineering Society 
Tuesday, Oct. 10th.—E.L.M.A. Lighting Service Bureau, 
2, Savoy Hill, W.C.2. Presidential Address, E. 
Stroud. 5 p.m. 

Institute of British Foundrymen 
Ruston and 


Hornsby, Ltd., Lincoln. Presidential Address, 


A. Weightman, and ‘Some Aspects of Modern 
Foundry Practice,” R. C. Shepherd. 6 p.m. 
Saturday, Oct..14th.—Scortisnh Brancx: Royal Tech- 





welding firms, but instruction is also given in welding 
at the State Institute for Handicrafts and at a 


nical College, George Street, Glasgow. Presidential 


—— 
ee 


to Make Aluminium Air-Cooled Cylinder Heads» 
M. J. Gregory. 3 p.m.—West Scene Ppp 
Technical College, Bradford. Presidential Address, 
J. Blakiston ; and ‘‘ Mechanical Aids to Core Pro. 
duction,” J. Blakiston. 6.30 p.m. : 
Institute of Fuel 
Monday, Qct. 9th.—N.E. Secrion: Central i 
Hotel, Newcastle. ‘*The Coal Seams of Dee 
and Northumberland,” J. H. Jones. 5.15 p.m, 
Thursday, Oct. 12th.—LoNpoNn SeEcrion : Connaught 
Rooms, Great Queen Street. Luncheon. 12.30 p.m, 
Wednesday, Oct. 18th.—N.W. SECTION: Engineers’ 
Club, Albert § » Manchester. ‘The Ec i 
of Saving Fuel, with Particular Reference to the 
Insulation of Steam Ranges,” G. N. Critchley. 
2.30 p.m. ; 
Wednesday, Oct. 25th.—Miptanp Section: 
Memorial Institute, Birmingham. 
for Water-Tube Boilers,” L. 
D. W. Rudorff. 2.30 p.m. 
Friday, Oct. 27th.—Scortrisu Section : Royal Technical 
College, Glasgow. ‘“‘Scottish Coal Resources,” 
W. J. Skilling and M. McGregor. 5.45 p.m. , 


Institute of Marine Engineers 
Tuesday, Oct. 10th.—85, The Minories, E.C.3. ‘ Electrical 
Machinery for Use with Ships’ Auxiliaries,” R. §, 
Blackledge. 5.30 p.m. 


Institute of Physics 

Friday, Oct. 13th.—Scortish Brancn: The University 
(Natural Philosophy Department), Glasgow. “ The 
Physics of the Solid State,” Sir Lawrence Bragg, 
7 p.m. 

Institution of Automobile Engineers 

Sunday, Oct. 15th.—LoNpoN GrapvuaTEs: 12, Hobart 
Place, 8.W.1. ‘Motor Racing and Record Break. 
ing,” Captain G. E. Eyston. 3 p.m. 


Institution of Chemical Engineers 

Saturday, Oct, 7th——N.W. Brancu: Reynolds Hall, 
College of Technology, Manchester, 1. ‘Some 
Developments in Ceramics,’ C. 8. Garland. 3 p.m, 


Institution of Civil Engineers 
Thursday, Oct. 12th.—BirmincHam Assoc.: Watt 
Memorial Institute, Great Charles Street, Birming- 
ham, Chairman’s Address, D. G. Bevan. 6 p.m. 


Institution of Electrical Engineers 

Monday, Oct. 9th.—N.E. Centre: Neville Hall, West- 

gate Road, Newcastle-upon-Tyne. Chairman’s 

Address, J. A. Harle. 6.15 p.m. 

Tuesday, Oct. 10th.—N. Miptanp CENTRE: (Great 
Northern Hotel, Wellington Street, Leeds. Inaugural 
Address, E. Lunn. 6 p.m. ; 

Wednesday, Oct. 11th.—Rapio Section: Savoy Place, 
Victoria Embankment, W.C.2. Chairman’s Address, 
H. L. Kirke. 5.30 p.m. 

Thursday, Oct. 12th.—InsTaLLatTions SecTION: Savoy 

Place, Victoria Embankment, W.C.2. Chairman's 

Address, G. O. Watson. 5.30 p.m. 

Monday, Oct. 16th—Lonpon Srupents’ Section: 

Savoy Place, W.C.2, 

Brains Trust. 


Institution of Mechanical Engineers 

Friday, Oct. 20th.—Storey’s Gate, St. James’s Park, 
8.W.1. Presidential Address, ‘“‘ Applied Research,” 
H. R. Ricardo. 5.36 p.m. 

Friday, Oct. 27th.—Storey’s Gate, St. James’s Park, 





iT; Watt 
Superheaters 
C. Southcott and 


Victoria Embankment, 
7 p.m. 


S.W.1. ‘The Influence of Engineering on Social 
Advancement,”’ Edward Reeve. 5.30 p.m. 
Junior Institution of Engineers 


To-day, Oct. 6th.—39, Victoria Street, 8.W.1. “* Proposed 
Formation of a J.I.E. Research Section,” S. J. 
Moore and A. P. Morris. 6.30 p.m. 

Saturday, Oct. 7th.—N.W. Section: Manchester Geo- 
graphical Society, 16, St. Mary’s Parsonage, Man- 
chester. “A Review of Fuel E y in Relat 
to the Present War Conditions,’ P. D. Kirkman. 
2.30 p.m. 
Friday, Oct. 13th.—39, Victoria Street, S.W.1. ‘Some 
Aspects in Post-War Merchant Ship Design,” C. A. 
Hobson. 6.30 p.m. : 
Friday, Oct. 20th. — 39, Victoria Street, S.W.1. 
‘Humidity and its Control,” G. Morton. 6.30 p.m. 
—SHEFFIELD Section: Metallurgical Club, West 
Street, Sheffield. Annual general meeting. 6.30 p.m. 


Liverpool Engineering Society 
Wednesday. Oct. 18th.—Municipal Annexe Buildings, 





Liverpool. ‘‘Corrosion of Metals and Alloys,” 
8. J. Kennett. 6 p.m. 
London Association of Engineers 


Saturday, Oct. 7th—Gaumont British Theatre, Film 
House, Wardour Street, W.1. “‘ Filtration,” C. G 
Vokes, 2.30 p.m. 

Manchester Association of Engineers 
To-day, Oct. 6th.—Engineers’ Club, Albert Square, Man- 
chester. Presidential Address, H. H. Asbridge. 


6.30 p.m. 
Friday, Oct. 27th.—Engineers’ Club, Albert Square, 

Manchester. “Screw Standards v. Logic,” F. 
Atkins. 6.30 p.m. 

Newcomen Society 

Wednesday, Oct. 18th.—Hall of the Chartered Institute of 
Patent Agents, Staple Inn Buildings, W.C.1. 
“Stephenson Locomotive for the St. Etienne and 
Lyon Railway,” E. A. Forward. 2.30 p.m. 


Sheffield Metallurgical Association 

Tuesday, Oct. 10th.—Sheffield Metallurgical Club, 198, 

West Street, Sheffield. ‘‘The Metallurgist in the 

Foundry,” W. H. Salmon. 6.30 p.m: “i ans 
Society of Engineers 

Monday, Oct. 9th.—Geological Society, Burlington 





Address, T. Tyrie ; and ‘‘ Wartime Calls on Women 


House, W. Discussion on “‘ Die Casting.” 5 p.m. 
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A Seven-Day Journal 


Manchester Joint Research Council 


{ue Manchester Joint Research Council 
to-day held its first meeting in the Council 
Chamber of the Manchester University. The 
Vice-Chancellor, Sir John 8. B. Stopford, 
welcomed the representatives from the Man- 
chester Chamber of Commerce and the Man- 
chester University. He was delighted that the 
new Council was seeing its inauguration within 
the confines of the University. He believed 
the work it could do would even more closely 
cement the bonds between the scientist and the 
industrialist. The first duty of those assembled 
was to confirm the personnel of the Council. 
This was done by endorsing the Press release 
of August 15th, which named the twenty-nine 
nominees of the University and the Chamber. 
Since that date Lord Crawford had intimated 
his willingness to serve, which gave general 
satisfaction. The Council then elected its first 
Chairman, Mr. A. H. 8. Hinchliffe, President of 
the Manchester Chamber of Commerce, and Sir 
John S. B. Stopford, F.R.S., Vice-Chancellor 
of the University, was unanimously appointed 
Honorary Treasurer. The Council decided to 
approach the British Cotton Industry Research 
Association and the Department of Scientific 
and Industrial Research, inviting both bodies 
to name a person who would serve on the 
Council as co-opted members. A welcoming 
message from Mr. C. R. Attlee, Lord President 
of the Council and Deputy Prime Minister, was 
read at the meeting. On assuming office, the 
Chairman, Mr. A. H. 8. Hinchliffe, said that the 
Council would seek to forge a link between the 
fundamental scientist and the industrial tech- 
nician, and to stimulate enthusiasm for tech- 
nical and qualitative advancement, without 
which it was difficult to visualise how any nation 
with a western standard of living could main- 
tain its relative position in the world. 


Shipping After the War 


In the debate on shipping and shipbuilding 
after the war, which took place in the House of 
Lords on Wednesday of last week, October 4th, 
Lord, Rotherwick spoke on the policy of the 
British shipping industry. That policy was, 
he said, that the Governments concerned should 
recognise the fact that the war had upset the 
balance of shipping, and that surplus ships 
were not effective substitutes for shortages. 
Replacements of lost ships had largely been in 
10,000-ton units, but it would not be sensible 
to employ ships of that size where the trade 
called for smaller ones or where a specialised 
type of ship was necessary. Unless we could 
arrive at a satisfactory solution for the disposal 
of surplus tonnage it would be difficult to see 
a post-war future for British shipping or for the 
preparation of a policy for its replacement and 
maintenance. Different measures of recon- 
struction and reorganisation would be required 
in order to secure an industry which could 
provide good and continuous employment. 
British shipowners attached very great import- 
ance to this. The solution could only be 
achieved by international co-operation, but 
things which were purely national in scope 
would require the co-operation of the Govern- 
ment. Three essential points were, first, that 
British shipping should be released not later 
than all classes of shipping under any other 
flag; secondly, no advantage must be given to 
foreign or Allied shipping ; and, thirdly, ships 
of all flags should bear proportionately the 
burden of the work of construction. 


Lord Leathers’ Reply on Shipping 


In his reply, Lord Leathers, the Minister of 
War Transport, dealt with the points raised in 
the debate. He said that hitherto the main 
shipping problem confronting him was to find 
sufficient shipping for the effective prosecution 
of the war. He was happy to say that the 
emphasis was now changing, except in relation 


still too short a number. Even after the defeat 
of Germany Government control of shipping 
would be necessary for the prosecution of the 
war in the Far East, the maintenance of armies 
of occupation in Germany, the movement of 
troops and equipment, relief and rehabilitation, 
and for the supply of all the United Nations. 
There would be a transitional period, and an 
organisation was already at work elaborating 
the means by which the Governments would 
collaborate in day-to-day measures necessary 
for the tasks. Lord Leathers agreed that the 
prosperity of our shipping and that of our 
Allies would depend mainly upon the success 
of plans for the expansion of world trade in 
general. The problem of surplus ships was, he 
said, enormous. He-was mindful of it, for it 
was probably one of the biggest individual 
items that had to be approached and dealt 
with. With regard to the difficulties of the re- 
placement problem, we were reaching the point 
where new ships were likely to have a chance of 
being put down on a peacetime basis. Whether 
British shipping would regain its former place 
in the world trade would depend on the enter- 
prise of shipowners. The Government would 
welcome the shipowners seeking new and more 
efficient methods of constructing and running 
their ships. We could not maintain the industry 
solely on orders from British shipowners. The 
First Lord of the Admiralty had expressed the 
desire to even out as far as possible the naval 
building programme, but it could not be 
expected that our enormous wartime capacity 
could be kept busy in peacetime. The amount 
of shipping for world trade was not likely to 
expand indefinitely and the utmost importance 
would ultimately depend on the number of 
orders for new ships. The Government was 
determined that the British Merchant Navy 
ships, officers, and men should be reconstituted 
as a large and efficient fleet, and to see that the 
industry and those who worked in it should 
have fair play. 


Disposal of Surplus Government 
Factories 


INDUSTRIALISTS who require after the war 
space of 10,000 square feet or more in surplus 
Government factories or storage premises, and 
who are willing to use them for peacetime indus- 
trial purposes, are invited to apply forthwith 
to the Board of Trade. Application forms may 
be obtained from the Registrar, Control of 
Factory and Storage Premises, Neville House, 
Page Street, London, 8.W.1, to whom they 
should be returned. Except in special circum- 
stances, factories will not be sold outright, but 
will be let to a selected contractor for a period 
of ten years, with an option to the tenant at the 
end of the ten-year period to take a further 
lease for a long term. The short lease will 
commence from the date when the Government 
is able to release the factory from war work, 
unless the selected tenant is the present occupier, 
in which event the short lease can, if the parties 
so agree, commence at once. The initial rent 
payable under the short lease will be such sum 
as the Valuation Office of the Inland Revenue 
Department may certify to be the rental value 
in the open market of the factory calculated on 
1939 value. The short lease will provide that 
either party may at some date between the end 
of the third and the end of the fifth year of the 
short lease, to be specified in the short lease, 
require the rent to be reviewed and put on to the 
basis of the then current market value to be 
agreed, or, failing agreement, to be settled by 
arbitration. The factories will be allocated to 
applicants in accordance with certain criteria 
of national interest, such as the establishment 
of a balanced distribution of industry, the 
re-establishment and expansion of the export 
trade, the maintenance of a war potential, the 
requirements of town and country planning, 
the ability of individual applicants for factories 
to make efficient use of the factory premises 
with the minimum of reconstruction, and the 





to passenger-carrying vessels, of which we had 





claims, on grounds of equity, of firms whose 


factories have been damaged or destroyed by 
enemy action, or have been requisitioned by 
the State under concentration schemes or 
otherwise. The short lease will contain appro- 
priate safeguards to ensure that the factory is 
used substantially for the purposes for which it 
is allocated. 


Civil Aviation and Research 


ADDRESSING the Parliamentary and Scientific 
Committee on October 3rd, Sir Henry Tizard 
said his own observation led him to believe that 
most people had the most exaggerated ideas of 
the probable size of air transport after the war, 
or, at any rate, of the probable demand for air- 
craft manufacture, which was rather a different 
thing. One might have quite a big industry 
without any very great demand for the manu- 
facture of aircraft. Before the war a large 
number of people travelled by ship, first class 
or cabin class, paying fares of about £50 to £30 
from Europe to North America. Suppose one 
took all of them by air, when they would cost 
about £100 each, one would not want more 
than twenty large aircraft of the type that is 
now being built by the Bristol Aircraft Com- 
pany and to maintain such a fleet you would 
not want to make more than four or 
five a year. What was involved was the 
manufacture every year of a few highly 
specialised aircraft, representing at any time 
the highest achievements of the engineer’s art, 
Sir Henry said he had no doubt at all that the 
designers in this country could hold their own 
with those of any country, provided they had 
the right scientific assistance behind them, and 
the right access to the experimental data they 
wanted. He believed that the whole of aero- 
nautical research after the war for civilian 
Pp’ ses should be taken out of the hands 
altogether of the Royal Air Force. He had 
come to the conclusion that the control of 
aeronautical research must be supported from 
no Service department. His suggestion was 
that there should be an Aeronautical Research 
Council, that that Council should have a large 
block grant from Parliament of at least 
£1,000,000 a year, that it should be attached— 
as it has to be attached to a Minister—to the 
Lord President of the Council, who already has 
several scientific organisations under him, that 
it should have an Executive Council, and that 
it should consist in the first place of a Chairman 
who was an engineer, if possible, of very wide 
experience in industry. 

Civil Aviation 

On Monday, October 9th, it was announced 
that the King has been pleased to approve the 
appointment of Viscount Swinton, now serving 
as Minister Resident in West Africa, to be 
Minister for Civil Aviation. The purpose of the 
appointment of Lord Swinton as Minister is to 
enable a Minister of Cabinet rank to devote his 
whole time to carrying forward the work of 
planning in the field of civil aviation, particu- 
larly in its international and Imperial aspects. 
As announced by Sir A. Sinclair, the Air 
Minister, in the House of Commons last week, 
at the invitation of the Canadian Government, 
officials of British Commonwealth Governments 
will meet for an aviation conference in Montreal, 
beginning on Monday, October 23rd. It will 
deal with operational and technical problems 
connected with the establishment of air routes 
between members of the British Commonwealth. 
Now that a general international conference on 
the subject of civil aviation is to be held in the 
United States in November, it has been agreed 
that further Commonwealth talks can most 
conveniently take place in Canada at a meeting 
to be attended by the officials visiting North 
America for the conference in the United States. 
The South African Government has agreed to 
postpone the conference which was to have taken 
place in Johannesburg this month to discuss 
civil aviation problems affecting Southern 





Africa. 
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The Mechanisation of British Collieries 


By SIR RICHARD REDMAYNE, K.C.B. 
No. I 


tees object arrived at by the mechanisation 
of collieries, as in all other branches of 
industry, is the enhancement of production 
and consequential reduction of cost per 
capita by the substitution of mechanical for 
man or animal power. 

When it is realised that the proportion of 
wages cost to selling price per ton of coal at the 
pithead in British coal mining is about 64 per 
cent., the scope for the further application 
of mechanical power in the production of 
coal, if possible and practicable, would seem 
to be incontestible ; and never was there a 
period in the long history of British coal 
mining when it was so eminently desirable 
that there should be witnessed an increased 
production of coal and a reduction in the 
price of that commodity. 

Many are the critics who advocate in 
Parliament and in the Press their various 
proposals for the better prosecution of this 
—after agriculture—the greatest industry of 
the United Kingdom. Some, animated, 
doubtless, by political motives, countenance 
various forms of State ownership, State 
control, and direction of the industry. With 
such proposals we are not at this moment 
concerned, but there are some who, having 
regard to what has been achieved in other 
coal-mining countries—notably in Germany 
and the United States of America—are 
honestly puzzled by the fact that mechanisa- 
tion—as they apprehend it—has been. there 
carried out to a greater extent than in 
British collieries—or so they are informed— 
with very beneficial results in those countries 
as compared with our own, and, naturally, 
they first ask why the same course has not 
been followed in this country ; and, secondly, 
whether under another system of ownership 
and control a better result could not be 
secured. 

It is to such searchers after truth that the 
present article is addressed with the object 
of presenting a true picture of the relative 
situation in so far as mechanisation is 
concerned. 


MECHANISATION OF COLLIERY PROCESSES 
OTHER THAN AT THE CoAL FAcE 


When one considers, in the case of a large 
modern colliery, the number and variety of 
the different processes which are employed 
in the production of coal—including, as they 
do, the various appliances for getting the 
coal and bringing it to the surface, for trans- 
mitting power through long distances under- 
ground, for causing great volumes of air to 
flow through miles of confined passages, for 
draining wide areas of underground workings 
and raising the water to the surface, for sort- 
ing the coal into various sizes and separating 
them from the intermingled dirt—one realises 
the vastness of the scope for mechanisation. 
Leaving for later and detailed consideration 
the possibilities in this respect which the 
coal face presents—and they are very con- 
siderable—and turning to the other opera- 
tions incident to coal mining, such as the 
underground haulage of coal, the winding of 
it up the shafts, its preparation for the 
market, the ventilation, drainage, and light- 
ing of the mine, let us examine the position 
from the point of view of further and better 
mechanisation. 


Underground Haulage—On the main 


haulage roads the horse as a means of trans- 





portation has_ practically disappeared, 
except perhaps at some very small and old 
collieries, and the systems of mechanical 
haulage operating on the main roads are all 
that can be desired. It should, however, in 
this connection be pointed out that the 
electric trolley system of haulage, which one 
sees in some collieries in Germany and the 
United States of America, is generally in- 
applicable in British collieries for reasons of 
safety. In a “gassy” colliery it is pro- 
hibited in Great Britain. 

But when, however, we come to what is 
termed “secondary ” haulage—that is, the 
haulage of the coal tubs (trams or small 
underground wagons of anything between 
6-cwt. to l-ton capacity) from the coal face 
to the point where the main haulage com- 
mences—the position is different. Ponies 
are still employed to a considerable extent, 
but much less so than formerly. Thus 
whereas in the year 1913 there were 73,000 
horses and ponies employed at mines governed 
by the Coal Mines Act, the number had 
fallen by 1937 to 33,000 and in 1943 to 
25,846, this decrease being attributable to the 
introduction of mechanical means of trans- 
port in the form either of compressed air or 
electrically driven small engines actuating a 
wire rope, or, in some cases of long-wall 
working, of belt conveyors in the “ gate 
roads.” It is probable that secondary 
mechanical haulage might be more exten- 
sively applied than it is and the employment 
of horses and ponies underground entirely 
eliminated, were all our collieries of modern 
lay-out, but some of them were planned and 
worked long before modern methods were 
known and the roadways will not admit of 
straightening and accommodation to the 
necessary requirements except at a pro- 
hibitive cost. Even in some modern 
collieries unstable conditions of roof and 
floor (due to movement of strata) will not 
allow of the introduction of mechanical 
methods. Some collieries are either too small 
or the available resources in the seam or 
seamsareso near to exhaustion that the substi- 
tution of mechanical means for pony haulage 
is not warranted. As in all other processses 
of the mine, the point of view of relativity 
has to be considered, i.e., whether the mine 
is (a) a developing one (that is, capable of 
expansion), (b) a stabilised mine, or (c) a 
diminishing mine. 

In most of the modern collieries it may 
safely be said that, where conditions permit 
of it, secondary. mechanical haulage is in 
operatiou. 

Winding.—When we turn to the raising 
of the coal to the surface, this has been done 
mechanically for generations and the equip- 
ment employed compares favourably with 
that in operation for a like purpose in any 
foreign country, the only point which may 
be regarded as debatable is whether greater 


consideration might be given to the wider | purpo 


substitution of electric power. [Electric 
winders are more in evidence in Continental 
collieries than in British, but consideration 
of this matter resolves itself into a question 
of relative cost. Where electric energy is 
cheap and where the other machinery— 
haulage, ventilation, pumping, and screen- 
ing—is electrically driven, it will probably be 
found profitable to actuate the winder also 
by electricity, but not otherwise. 

It may be mentioned that where cages 





with two or more decks are used for the 
winding of coal, the output may be aug. 
mented considerably within a given period 
by the saving of time effected by simul. 
taneous loading and unloading of the decks— 
movable platforms carrying the tubs being 
brought opposite the cage decks by hydraulic 
or electro-pneumatic power. This method 
of loading and unloading, which is in opera. 
tion at some of our large collieries, might 
perhaps be more extensively adopted jn 
other cases where large outputs have to be 
dealt with and where the time factor js 
important. 

Ventilation—In regard to the means 
employed for the production of the ventila. 
tion of the underground workings, this is fully 
mechanised, for it is carried out by fans placed 
at the surface, the use of the erstwhile under. 
ground furnace being (except in a very few 
cases) prohibited by the Coal Mines Act, 
The types of ventilator in use are most 
efficient, and nearly all of British design and 
make ; indeed, on the subject of mine venti. 
lation Great Britain has always been in the 
forefront. 

Pumping.—The drainage of our mines jg 
of necessity. fully mechanised; otherwise, 
except in the case of day ; level mines, they 
could not be worked. The position was 
described in these terms in a paper read 
before the Institution of Electrical Engineers 
in 1939 :—“* Although there is a large number 
of three-throw ram pumps of high efficiency 
being used, the greater part of the 427,084 
H.P. of electric motors in present use for 
pumping is direct coupled to high-lift multi- 
stage centrifugal pumps, which are ideally 
suited for electric drive. The combination 
of an electric motor coupled direct to a 
centrifugal pump has solved an age-old 
problem very cheaply and conveniently, 
particularly in mines where there are heavy 
feeders of water at great depths from the 
surface.” 

Screening.—The question of the prepara- 
tion of the coal for the market in the early 
days of coal mining and for generations later 
did not arise, because only the “ round ” or 
large coal was sent to the surface, the small 
coal being left in the pit, and it is the small 
coal (and “ fines”’) which chiefly contain an 
admixture of incombustible matter. Later, 
and, indeed, well into the last century, coal 
was screened over fixed sloping iron or steel 
bars placed Zin. apart, such screens being 
still used at some small collieries. Improved 
screening arrangements with travelling clean- 
ing belts and shaker screens are now almost 
universal. 

Washing.—Washing of small coal, which 
had for some time been practised on the 
Continent, did not become operative in 
Britain until about the middle of the last 
century, and it was some time later before 
mechanically operated plants, as ‘we now 
understand them, were developed both here 
and on the Continent. It is quite erroneous 
to imagine that all coals should be subjected 
to elaborate division, classification, and/or 
washing. The determining factors are quality 
and character of the coal, whether hard or 
friable, whether naturally clean as mined or 
containing a high admixture of dirt, the 
se to which the coal is to be put, 
whether for domestic use, steam raising, 
coking, or the production of gas, and, finally, 
the probable output of the mine. Due con- 
sideration having been given to all these 
determining factors, no expert investigator 
will be forthcoming to assert that British 
practice is behind any foreign country in 
the adoption of appropriate methods for 
classifying and improving the commodity 
produced. 

(To be continued) 





een a a ee eS C/T — es 





aug. 
riod 
mul. 
kg 
ln; 
wulig 
hod 
era. 
ight 
in 
» be 


ei 
ans 
illy 


ler- 
lew 
Ct. 
Ost 
nd 
ti- 


he 


“=? ea 


wa Ss 





Oct. 13, 1944 


THE ENGINEER 


277 








ee 


THe SuKKUR BARRAGE CANALS 


Lloyd barrage at Sukkur was the 
largest work of its kind in the world when 
the scheme, which was commenced in 1923, 
was completed in 1932. Instructions had been 
given to prepare plans in 1915, but the work 
was delayed on account of the war. Sir 
Charles Harrison was chief engineer of the 
whole scheme, and Mr. (later Sir) Alfred 





The Engineer in India 


By Professor C. A. MIDDLETON SMITH, M.Sc., LL.D., M.I. Mech. E. 
No. IV—(Continued from page 258, October 6th) 


greater magnitude. There are four barrages, 
three on the Sutlej and one across the 
Panjnad or short link between the junction 
of the five rivers of the Punjab, connecting 
those with the Indus. They are all big 
barrages, but the Panjnad barrage is the 
second largest in the world, being only 
exceeded in magnitude by the Sukkur 
barrage. The scheme has cost £16,000,000. 
It involves using the surplus water of the 











SUKKUR 


Musto was in charge of the construction of the 
headworks of the Sukkur barrage canals. 

The barrage, built of local stone, consists of 
sixty-six spans, each of them 60ft., which 
can be closed by gates of steel. The water 
held up by the barrage is passed into canals, 
which total in length 6400 miles, and will 
eventually irrigate 5} million acres, of which 
some 3} million acres were desert land. The 
discharge of the canals is 46,000 cusecs. The 
total cost of the scheme up to the end of 
1941 was £21,000,000, excluding charges for 
interest. There are many bridges and regu- 
lators on the canals. 

Much of the excavation, both on this 
scheme and the Sutlej Valley canals, was 
done by drag-line excavators, but the smaller 
canals had to be excavated by hand. After 
the distributaries are completed, village 
watercourses have to be excavated to bring 
the water on to the fields, and some 31,100 
miles of these watercourses were eXcavated 
on the Sukkur barrage canals. 

Although in the country irrigated by the 
Punjab and Sind canals the rainfall is only 
about 3in. to 5in. a year, the spring level is 
usually 100ft. or more below the surface ; 
except where there were riverain tracks, 
irrigated during the flood season, the land 
was a waterless desert, but it now produces 
food grains (millet, rice, &c.) and cotton. 
Peasant proprietors, pouring in from over- 
crowded districts, were allowed to purchase 
50 acres and to pay on easy instalments. 
Villages, for men of the same community, 
were planned with wide streets and a central 
square. Large market towns, some gaining 
up to 5000 inhabitants in five years, with 
shopkeepers and millowners, a Government 
school, hospital, and other amenities, soon 
had thriving and contented communities 
dependent on canal water. 


THE SuTLEJ VALLEY PROJECT 


Although not so famous as the Sukkur 
barrage scheme, this project is of almost 





BARRAGE 


Beas River, after it has joined the Sutlej. 
The scheme was held up for some time until 
the Bahawalpur State accepted, under pro- 
test, the decision of the Government of India 
regarding the division of the water available. 
Finally the water was divided between the 
Punjab on the one hand, and the independent 
States of Bahawalpur and Bikaner on the 
other. This unfortunate delay reminds us 


have a total length of 9600 miles, with a 
combined discharge of 48,516 cusecs. The 
total cost of the scheme was much more 
than the original estimate because the work 
was carried out when prices had soared since 
the estimates were prepared. Engineers are 
often accused of exceeding estimates when 
the excess has been due to causes over which 
they have had no control. An experienced 
irrigation engineer not long ago told an 
audience in London (which consisted of 
members of the East India Association and 
the Royal Society of Arts) that sometimes 
too much attention is paid to estimates. He 
reminded them of a remark made by Sir 
Michael Nethersole: “ Any fool can make 
an estimate which will not be exceeded, but 
it takes an engineer of impossible ability to 
make an estimate which will be absolutely 
accurate and will not be exceeded ; and when 
he prepares an estimate which is exceeded 
he shows that he has tried to be as economical 
as possible when preparing his estimate ! ” 

Proposals have been made to build what is 
called the Bakra dam, but the rulers of the 
independent States have raised objections, 
and the dam has not yet been built. The 
heights suggested for the dam have varied 
from one of 400ft. to one of 500ft., forming 
reservoirs to contain 80,000 million to 120,000 
million cubic feet of water. If the dam is 
built it will provide more water for the 
Sutlej Valley canals. The work already 
completed was finished in 1929. 


THe Sarpa CANAL 


This canal, which takes water from the 
Sarda River, on the borders of Nepal, in the 
north of the United Provinces, commands 
about 7 million acres of land in the north of 
the United Provinces. Sir Bernard Darley 
was responsible for a large part of this work 
and other irrigation schemes in India. Much 
of the information concerning more modern 
works has been obtained from his lecture to 
the East India Association in 1941. Speaking 
of the development of canal irrigation in 
India, he said: “I believe that the blessings 
of these canals will rank as the greatest 





of the difficulties created by political and 


achievement of British rule in India.” 











NORTHERN CANALS CONTROL GATES, SUKKUR 


social problems in India, which have often 
hampered the ambitions of engineers to 
develop the natural resources of the country. 
Local superstitions, concerning the danger of 
offending river gods, have frequently hampered 
the supply of labour. 

The largest barrage supplies water to 
irrigate the southern part of the Bahawalpur 
State by means of a large canal which draws 
off 8000 cusecs. Altogether the ten canals, 





which draw water from the four barrages, 


The first scheme for a reliable Sarda canal 
was prepared in 1870, but it and other 
schemes were abandoned because of the fear 
of water logging and the opposition of land- 
owners. Finally, a main canal was made, 
4177 miles in length, the longest in the world. 
It was excavated almost entirely by hand, 
for Europeans needed to work the excavators 
could not stand the climate. The tempera- 
ture at the headworks did not rise very high, 
rarely beyond 100 deg. Fah., but the humidity 
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was high, probably at times almost 100 per 
cent. Those of us who have worked and 
suffered in a tropical climate, where the 
figures were lower than those, can sympathise 
with the engineers on this work. 

Water logging was a problem that had to 
be solved, and so 1500 miles of drainage 
canals were constructed. Canal water is 
provided for only 14 million of the 7 million 
acres commanded by the Sarda canal, thus 
compelling cultivators to irrigate from wells, 
so as to reduce water logging of the land. 


the distributaries, but many were of con- 
siderable magnitude. 


THE Mettur Dam 


Another great work that has been carried 
out in recent years is the Mettur dam on the 
Cauvery River in the Madras Presidency. 
The plans were held up for some years, and 
it was not until 1925 that work was com- 
menced. The Mettur dam is by far the most 
massive structure of its kind in the British 
Empire. It contains more than twice as 





which they decided to accept the offer, and 
they altered their caste rules so that hence. 
forward theft of all kinds was prohibited for 
the caste. Formerly their sole means of live. 
lihood had been house breaking and cattle 
stealing. Water supply was of more impor. 
tance than food production at Madura. 


THE HAVELI CANAL 


This scheme is interesting, not only 
because it is expected to irrigate 880,000 











NORTH - WESTERN CANALS HEADWORKS, SUKKUR 


Owing to the heavy monsoon rainfall, an 
escape channel back to the Sarda River was 
made, with arrangements so that 5000 cusecs 
can drop 50ft. at the tail down a cliff without 
causing any trouble below the work. There 
is a series of falls with a cistern below each 
of them into which the water falls, thus 
destroying the energy that is created by each 
fall and avoiding the destructive effect of 
the great mass of water falling vertically 
50ft. into the Sarda Valley. 

There were great difficulties encountered 
when constructing the headworks and upper 
reaches of the Sarda canal, for in that district 
the average monsoon rainfall is over 100in. 
each year, and the headworks are placed in 
the heart of one of the most fever-striken 
forests in India. Curiously enough, the 
village community there is an aboriginal 
tribe, ruled by women. The villages are very 
clean and hygienic, which probably accounts 
for their survival. The women consider 
themselves superior to the men, but neither 
sex would do any work on the canal, and so 
labour had to be imported. Some 400 acres 
of dense forests of the headworks were 
cleared, workshops, labour camps, and store 
sheds were erected. A wide belt, about 
60 miles long through similar forest, was cut 
for the main canal, and one of the main 
branches. At first there was an awful fight 
against fever and jungle growth and a gang of 
armed Decoits. Armed police guards had 
to be placed in every camp, but fever made 
it necessary to shut down the work during 


April of the first year, and a special officer|Cauvery, which often caused great devasta- 


of the I.M.S. was appointed to fight malaria. 
The usual remedies of quinine, filling up all 
holes, and oiling stagnant pools were 
employed. Many of the workers either died 
or their health was ruined by malaria: The 
men in the main labour gang were able to 
work only from November to May or early 
June, spending the other months at home 
out of the district. The scheme was com- 
pleted in 1928 at a cost of £7,500,000. 


much masonry and concrete as the Assuan 
dam. There is only one other dam in the 
world that excels it. The area covered by 
the reservoir is 59 square miles ; it holds up 
93,500 million cubic feet of water. 

Not only does the water from the reservoir 
supplement the supplies to the old Cauvery 
canal, but irrigates a new area of 301,000 
acres. Some 15,000 H.P. are generated by 
the hydro-electric plant. Moreover, the 





reservoir stores the flood water of the 


acres in the Punjab—some 550,000 acres of 
which formerly received a precarious supply 
from the old inundation canals—but because 
it was designed as a result of new theories 
evolved after years of experiment and study. 

The new Emerson barrage is nearly 3000ft. 
long. There are thirty-seven spans of 60ft. 
and fourteen spans of 30ft. Sheet piling 
boxing was placed in the sand below. On it 
is a comparatively thin sheet of reinforced 
concrete carrying precast concrete blocks. 








BAHAWAL AND QAIMPUR CANALS REGULATOR, 


tion in the past. The cost of this great 
scheme was about £5,000,000. 

Although Periyar, in Madras Presidency, is 
famous for the great hydro-electric project, 
yet the Madura district benefited from the 
new land brought into cultivation by the 
project. ‘The district was the chief home of 
the Kallan caste, criminals by their caste 
rules. When the Periyar water became 
available the Kallans were offered irrigated 





Nearly 3000 bridges were built, mostly across 





land. They held a full caste meeting, at 





ISLAM WEIR, PUNJAB 


The structure holds up water to a height of 
29ft. 

The main canal is lined with brickwork 
for a length of 45 miles. This not only saves 
water which would be lost by absorption in 
the ground, but prevents waterlogging, a 
grave danger in the Punjab, where salts in 
the soil come to the surface in suspension by 
capillary attraction, rendering the soil unsuit- 
able for cultivation. It is said that only 
about 50 per cent. of the water entering an 
unlined canal reaches the field, as the 
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remainder is absorbed into the ground or lost 
by evaporation. The scheme was com- 
pleted in 24 years; the estimate was 
$4,000,000, but the cost was only £2,500,000. 

Tn Northern India the Thal canal remains to 
be completed. It will obtain water from the 
Indus River. Construction was delayed 
until it was shown that when the Sukkur 
barrage canals were at work water could be 
spared. The Thal canal will irrigate a dry 
sandy tract, but it will supply only the best 
land in the area. When this scheme is 
completed, all of the waters from rivers in 
British North India will have been utilised, 
as far as is practicable, so that no other large 
schemes are possible. 

There has been made great engineering 
progress in Mysore State. Tribute has been 





paid by British admirers to a great ruler, 


HH. the late Maharaja of Mysore, for his 
vision, and to the courage and initiative of 
such Prime Ministers as Sir A. Banerji and 
Sir Mirza Ismail, who also foresaw the many 
advantages of harnessing and controling 
natural mass water supply for the benefit of 
the people in that State. Many large projects 
of irrigation have been carried out. Other 
schemes are under construction or con- 
sideration. 


With the article of this series that appeared 
last week there was printed a map of India 
showing the irrigated areas. It should be 
noted that that map showed the areas irri- 
gated up to circa 1925. Since that year very 
large additional areas have been irrigated. 


(T'o be continued) 








The Salvage | of 


No. 


er full story of one of the finest marine 
salvage feats of the war can at last be 
told. It is the story of how a big liner, 
thought to be a total loss in a part of the 
world where there were no docking facilities of 
sufficient size to accommodate her, was saved 
and has now come into service again. 

The ship is the 27,759-ton Cunard White 
Star liner ‘‘ Georgic,” and her salvage and 
reconstruction was carried out under the 
direction of Captain F. Manley, the London 
marine superintendent of the line. She had 
taken troops to Suez, had discharged them, 
and been reloaded and stored for her home- 
ward voyage, when she was attacked by 
German dive bombers on July 16th, 1941. 
She was then lying at anchor outside Suez, 
and fortunately she had embarked only a 
few of her homeward-bound passengers, 
among whom there were to have been a large 
number of Italian prisoners of war. 

She was hit by two bombs during this 
attack. One of them struck on the port side 
of No. 4 hold and glanced off into the water, 
but it exploded close alongside the turn of 
the ship’s bilge. It was this bomb which 
did the greatest structural damage to the hull. 
The plating and frames were started and 
buckled over an area about 35ft. long by 20ft. 
deep. 

Another bomb passed through the boat 
deck over No. 5 hold and eventually exploded 
in the lift shaft leading to the swimming 
bath. It did a great deal of internal damage 
by its explosion, but unfortunately the 
damage did not end there. It started a 
serious fire, which spread rapidly through the 
accommodation. No. 7 and No. 8 holds 
contained time-expired naval ammunition, 
which had been loaded for homeward transit. 
A great number of these shells exploded and 
added enormously to the damage to the 
internal structure of the ship. By some 
freak, however, they all exploded upwards 
and not one holed the ship’s bottom or sides. 
But their explosion served to spread the fire, 
and before long this set off the magazine aft, 
containing the ammunition for the 6in. gun. 





*The “ Georgic’’—a motor liner—was built and 
engined by Harland and Wolff, Ltd., and started her 
maiden voyage on June 25th, 1932. She is a sister ship 
to the “ Britannic,” described in THe ENGINEER of 
June 27th, 1930, and the machinery of the two ships is 
almost identical. She is propelled by twin screws driven 
by Harland B. and W. double-acting four-stroke motors 
with ten-cylinders each developing in all 20,000 S.H.P., 
The electrical equipment is very complete and accounts, 
as recorded in the last of these articles, for the great 


the “‘ Georgic’” 
I 


This explosion, of course, still further 
increased the damage. 

In the midst of this holocaust of bombing, 
fire, and exploding ammunition there was 
enacted one of those feats of courage and 
skill the world has come to expect from the 
officers and men of the British Merchant 
Navy. 

Captain A. C. Greig, O.B.E., R.D., R.N.RB., 
of the ‘“‘ Georgic,” succeeded in getting his 





burning ship under way. In doing so she 
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fouled one of the special service craft lying 
in the roadstead and damaged her own stem. 
Nevertheless, Captain Greig succeeded in 
beaching his ship on the shoal marked by 
the North Beacon. Had he not done so she 
would certainly have become a total loss. 
Moreover, the wreck of the great ship might 
well have blocked the channel to Suez, 
through which passed all the reinfércements 
and supplies for our Armies in the Middle 
East and our naval and air forces in that 
theatre of war. 

The conditions on board were ghastly. 
On the bridge Captain Greig had to wrap wet 
towels round his head while navigating. 
Even so, he was eventually driven off the 
bridge by the flames just before the ship was. 
actually beached. By that time there was 
no means of communicating with the engine- 





trouble taken to restore the generators after the salvage 
had been successfully carried out. 


room, all the telegraphs and the bridge tele- 





phones having been destroyed. The burning 
ship was, however, then driving straight 
towards the sandbank, and she safely 
beached herself, thanks to the courage and 
skill of her commander and to the devotion 
of the engineering staff, who remained at 
their posts in the engine-room until driven 
out by fire. 

The “ Georgic ” was adjudged to be a total 
loss. She was completely burnt out and two- 
thirds full of water, and had settled with a 
list of 15 deg. to port. 


THE INSPECTION 


On July 21st, however, Captain Manley, 
the London marine superintendent of the 
Cunard White Star Line, and Mr. Douglas 
Ray, of the London Salvage Association, 
were asked if they were willing to go abroad 
at short notice. When they expressed their 
willingness to do so, they were asked to 
remain at their homes and hold themselves 
in instant readiness for a summons by tele- 
phone, as it was probable that air passages 
would be made available at any moment. 

Their air passages, however, did not 
materialise, and they eventually left Glasgow 
by ship on August 16th, bound for Freetown. 
At Freetown they were transferred to another 
ship, from which they landed at Takoradi on 
Sunday, September 7th. From Takoradi they 
flew across Africa to Cairo, where they arrived 
on September 13th and met Captain Greig. 

Next morning they went down to Suez. 

The “ Georgic ” certainly looked as if she 
were a total loss. There were, however, 
certain facts which had to be taken into 
account before a final decision was made. 
Captain Manley, Mr. Ray, and Captain Greig 





S.S. ‘‘GEORGIC’’ BEFORE OPERATIONS BEGAN 


had a long talk with Mr. Horsburgh, the 
chief engineer, and obtained from him his 
ideas of the condition of the machinery. The 
engines had not been damaged by the 
explosions, and the fact that the screw 
shafting was apparently unharmed was 
shown by the fact that the i had 
worked satisfactorily when driving the ship 
into the sandbank. On the other hand, it 
was impossible to say exactly what damage 
might have been done by the fire and sub- 
sequent flooding. 

It was determined, therefore, to carry out 
a thorough survey, and Captain Manley, Mr. 
Ray, Captain Greig, and Mr. Horsburgh 
went off to the ship for the purpose. 

The inspection was carried out under great 
difficulties, owing to the débris and water and 
oil in the ship, but as a result they came to 
the conclusion that it would be possible to 
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salve the ship. In this view they were 
supported by Commander Wheeler, R.D., 
R.N.R., of the Liverpool Salvage Company, 
who was at that time serving at Suez as the 
Fleet Salvage Officer, an Admiralty appoint- 
ment. ; 

SaLvaGE BEGuN 


Arrangements were put in hand at once. 
There was much to be done. Labour and 
gear had to be collected. Some gear could 
be provided by the local salvage vessel 
“ Confederate,” but this vessel was not 
fitted for tackling a job of anything like the 
size and difficulty. There was, however, 
plenty of work which had to be done before 
any heavy salvage gear would be required. 
In the first place the ship had to be suffi- 
ciently cleared of débris, water, and oil to 
enable a more detailed examination to be 
made of the internal damage to the hull— 
the first survey had been made by divers— 
before the necessary steps could be taken to 
make the hull water-tight and as seaworthy 
as possible. 

There was immediate need for labour, and 


concentrated upon the ship’s holds, but at 
the end of the tenth day of pumping it 
became clear that the water level in the 
flooded engine-room would have to be 
lowered before further pumping was done on 
the holds, or the stability of the ship would 
be seriously affected. The necessity for 
pumping out the engine-room meant that 
not only the pump suctions, but the pumps 
themselves had to be redistributed. This 
was done as quickly as possible, bulkheads 
being cut away where necessary, and the 
pumps restarted, this time lifting water and 
oil from the completely flooded engine-room. 


THE Sure Comes Up 


On October 24th Captain Manley was able 
to report that all leaks had been temporarily 
stopped, and that the ship was coming up 
slowly. Two days later, on Sunday, October 
26th, she began to show signs of life on the 
rising tide, and it was deemed advisable to 
lay out an anchor. This was done by the 
“ Confederate.” 

Monday, October 27th, was a great day. 
It had been arranged that the “ Confederate ” 











S.S. **GEORGIC’’ BEACHED 


Egyptian labour was recruited locally. In 
the task of recruiting it Captain Manley 
received great assistance from an official of 
the Shell Oil Company, Mr. Brierley, who 
knew how and where to secure workmen and 
labourers who were accustomed to working 
in oil fuel. 

The salvage vessel ‘“‘ Confederate’’ was 
laid alongside the wreck of the “ Georgic ” 
on Monday, September 15th, and work was 
actually begun on the following day—that 
is, only three days after the arrival of 
Captain Manley and Mr. Douglas Ray at 
Cairo. For the first few days, however, the 
work was exploratory in character, while 
labour and gear were being found. Neverthe- 
less, clearing the charred and twisted remains 
of the first-class liner’s accommodation decks 
went on apace. At the same time divers 
worked below at wedging and shoring up 
bulkheads. 

It was October 9th before salvage pumps 
had been secured, delivered, and installed. 
On that day they were tested, the power 
being supplied by the “‘ Confederate.” They 
worked satisfactorily under test, and the 
first water was pumped out of the “‘ Georgic’s” 
hull on that day. They weré kept running 
continuously for the next ten days and 
nights, and the water level inside the ship fell 
steadily, while divers worked incessantly at 


wedging and plugging leaks. 








For these ten days pumps and divers were 





BEFORE OPERATIONS BEGAN 


should be ready to tow the “Georgic”’ off 
the sandbank should this prove possible. As 
the great ship began to become more and 
more upright under the influence of the 
pumps it was decided to try to move her off 
the sandbank to an anchorage, since she 
might suffer further damage from ‘“‘ working ” 
on the sandbank. Towing was begun at 
2.30 p.m.—shortly before high water—and 
in a quarter of an hour she began to move. 
By 3 p.m. she was well afloat, and at 3.30 p.m. 
came to anchor*in Suez roads. It was a 
voyage of only about three ships’ lengths— 
the “‘ Georgic ” is 6834ft. long—but it was the 
first voyage of a “ total loss.” 

Throughout these early stages of the 
salvage operation Captain Manley’s agents 
were searching throughout Egypt and most 
of the Middle East for the gear which would 
be needed in the later stages of the salvage. 
Captain Manley also took every opportunity 
of “ milBing’’ incoming ships belonging to 
the company of items of gear. During this 
period several Cunard White Star liners put 
into Suez—all of them serving in their war- 
time réles of troopships. From these ships 
Captain Manley was able to obtain much 
valuable gear, in particular the ‘“Mauretania’s” 
big 8-inch towing wire, for the “ Georgic’s” 
had been rendered useless by the fire. 

The “ Geonrgic”’ was towed all the way to 
Karachi on this towing wire, and it was as 


at the outset—a fine tribute to the products 
of Messrs. Bullivant. 


THE CEMENT PROBLEM 


One of the next great difficulties in the 
way of the salvage was to obtain the large 
quantity, of cement required to make the 
hull seaworthy. It was true that all the 
leaks had been stopped by plugging and 
wedging, but these could only be regarded 
as very temporary measures, effective only 
while lying in harbour with pumps running or 
immediately available. In no sense could 
the ship be considered seaworthy while 
riding on these temporary repairs, and 
Captain Manley was faced with the problem 
of taking her for an ocean voyage before she 
could be docked. 

There was only one way in which to effect 
temporary repairs to the underwater damage 
to the hull, so that the ship could be taken 
into the open sea with a fair prospect of 
remaining water-tight. That was to build a 
great cement “ box ” in No. 4 hold covering 
the whole area of the damage caused by the 
bomb which had exploded close outside the 
bilge. Even this would be an improvisation, 
and might not prove effective if the ship 
‘* worked ’”’ much in bad weather, but it was 
the only possible expedient, for there was no 
dock in the Suez area capable of accommo. 
dating a ship of anything like the size. 

The difficulty was to secure the necessary 
quantity of cement for building the “ box.” 
There was none too much cement in the 
Middle East at that time, and what there 
was had been allocated to the military 
authorities. They, not unnaturally, were 
loth to part with it. They might at any 
moment be called upon to construct addi- 
tional fortifications, and the possession of a 
reserve of cement for the purpose seemed to 
them far more urgently important than the 
salvage of a badly damaged ship which could 
not be made fit for service for a very long 
time to come. 

Eventually, however, some cement was 
wheedied out of the military authorities, and, 
thanks to the foresight of Captain Manley, 
which had led him to begin the search and 
negotiations for cement as soon as he saw 
he would need it, there was no delay in 
beginning work on the “ box.” 
The building of the cement “ box” over 
the damage in No. 4 hold was begun on 
October 30th. Up to that date the pumps 
had been kept running and the divers con- 
stantly at work. 

THE ‘‘ CONFEDERATE ”’ LEAVES 
Nine days’ work had been put into the 
building of the ‘“ box’ when the salvage 
staff received an unexpected blow which 
would have disheartened lesser men. Ever 
since September 15th the salvage vessel 
“ Confederate”” had lain alongside the 
“ Georgic,” providing light and power for 
the pumps. On November 8th, the “ Con- 
federate ’’ had to be withdrawn to undertake 
other urgent work. This left the “ Georgic ” 
without lights and without power for the 
pumps, and this at a stage in the building of 
the cement “‘ box ” which made it absolutely 
essential that the work should not be inter- 
rupted. 
Captain Manley kept his men at it. For 
some days they had to work under very difli- 
cult and trying conditions. Most of them 
were over their knees in water, which was 
continuously seeping in through the wedged 
seams and plugged rivet holes, and there 
were now no pumps to keep the bilges dry. 
Moreover, the only light they had to work 
by was given by a few hurricane lanterns 
which had hastily been secured from the 
shore. Captain Manley meanwhile made 





good at the end of the ordeal as it had been 


urgent representations for a ship—almost any 
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grt of ship—to be put, alongside the 
“@eorgic”’ to supply light and power. 

As a result, a Greek ship was at length 
allocated to the work. Conditions in the 
hold improved immediately and the work 
on the cement “‘ box’ was correspondingly 
accelerated. When the Greek ship had been 
alongside for two days, however, Captain 
Manley discovered that she was full 
of live shells! This, coupled with the 
delightful casualness of her Greek crew 
and the possibility of an air attack, con- 
yinced him that he was better off without her. 

A MakesHIrt 

So the ‘‘ Georgic’” was again left without 
light or power—but not for long. Once 
again Captain Manley and his collaborators 
had foreseen their requirements, and they 
had set about trying to find some means 
whereby the “ Georgic”’ would be enabled 
to supply current for her own essential lights 
and such power as was necessary for, at any 
rate, a scavenging pump. 





After an exahusting search, the means 
were discovered. In Cairo they found and 
bought an electric generator. Then they 
bought the 12 H.P. engine out of an old 
American tractor. These were carried back 
in triumph to the “ Georgic,”’ where they 
were bolted down on the fire-buckled deck 
of what had been the main dining-room, and 
connected by a leather belt drive. 

It was a seemingly ludicrous makeshift, 
but it was the best that could be done. 
Captain Manley, Mr. Douglas Ray, and Mr. 
Horsburgh had scoured Alexandria and 
Cairo without being able to find any better 
solution. Anyway, it worked. By December 
5th the makeshift plant on the distorted deck 
was supplying at least some light in the hold 
and the power for a scavenging pump. 

By this time the cement “ box ” in No. 4 
hold had been completed, and the ship 
had been pronounced seaworthy for being 
towed. 


(To be continued) 








Institution of Electrical Engineers" 
PRESIDENTIAL ADDRESS by SIR HARRY RAILING, D.Eng.t 


i charge is made against engineers of 
bearing partial responsibility for this 
world conflict. It is said that we deliberately 
debased our thoughts and our efforts by 
devising machines which could be used for 
destruction. That word “ deliberately ” has 
a horrible implication. There is no need to 
tell this audience how unjustified it is. The 
light and warmth of the sun can be life- 
giving or life-destroying, according to the 
use men make of it, and the same applies to 
the aeroplane, wireless communication, and, 
indeed, to most of humanity’s inventions. 
All life’s potentials, all powers, physical or 
mental, are neither good nor bad in them- 
selves. It is the use we make of them that 
renders them tools of progress or of destruc- 
tion. Yet when we consider the tremendous, 
ever-accelerating progress made in engineer- 
ing science during the last generation, we 
must come to the conclusion that while 
what we have learnt has been a definite factor 
in the general improvement in the conditions 
of human existence, it has also contributed 
to the catastrophe which has so nearly over- 
whelmed our own generation. 

History reveals that every epoch of world- 
changing discoveries has been followed by 
world’ upheavals. When bronze replaced 
stone weapons and utensils, agriculture 
became possible. The invention of printing 
accelerated the spread of knowledge. In 
every case new tools have opened up hitherto 
undreamed-of possibilities for mankind, and 
boundaries hitherto existing between indi- 
viduals or classes or between tribes have 
suddenly ceased to exist. 

We engineers, and especially we electrical 
engineers of the twentieth century, are 
responsible for a similar cataclysm ; indeed, 
a greater one because our inventions affect 
the whole globe simultaneously. They have not 
been localised ; they have not, as in past ages, 
spread gradually from one centre to another. 

The progress has been so phenomenal, so 
satisfying intellectually, so helpful in raising 
the standards of living, that too little atten- 
tion was paid to the fact that we had 
to develop and organise not only materials 
and sources of energy, but as well the lives 
of human beings. Humanity, indeed, should 
have been trained and encouraged simul- 
taneously to accommodate itself to the 
increased impetus of science and engineering. 


* Delivered at the Institution, October 5th. Abstract. 
t General Electric Company, L 








Otherwise there would inevitably follow a 
disastrous piling up of pent-up energy, with 
the equally inevitable result, metaphorically 
speaking, of high impedance in the unpre- 
pared conductors, of violent oscillation 
surges, and destructive breakdowns. 

We ourselves should have foreseen more 
clearly these consequences. We should have 
made the world realise that our discoveries 
and their repercussions necessitated adjust- 
ments, the acceptance of new responsibilities 
on the part of every individual, both to him- 
self and to the community, and on the part 
of the various communities and States to 
each other. Insufficient appreciation of these 
facts was bound to produce new friction 
planes and violent disturbances, instead ‘of 
an ordered steady progress on the part of units 
becoming more and more interdependent. 


THE CONTRIBUTION OF THE ENGINEER TO 

THE WELL-BEING OF THE COMMUNITY 

It is clearly incumbent on us to realise the 
interaction between our life-task and world 
problems in general. A broader understand- 
ing of sociological problems has become 
essential for the engineer. His work no longer 
embraces only the use of materials and 
sources of energy ; he has, as well, to under- 
stand and handle human beings. The pro- 
ducts of his technical skill affect every human 
individual and every human organisation. 
On the other hand, a greater understanding 
of science in general and engineering in par- 
ticular, has become essential for every 
citizen, not necessarily in the form of detailed 
knowledge, but indispensable for a better 
comprehension of life in all its aspects. In 
the logical pursuit of our mission to help the 
post-war world, we must therefore teach the 
principles which underlie our work, in the 
hope that they may be accepted and applied. 

What exactly have we to teach? The first 
lesson arises from our training. In engineer- 
ing we begin by trying to discover the funda- 
mental facts, before we draw any conclusions 
or make a plan or try to érect a building or to 
construct a machine. Throughout, our 
mental attitude should be that of a seeker 
for truth. Integrity of purpose, disciplined 
imagination, and power of critical analysis 
form the essential basis. Access to the 
factual material available together with 
knowledge of the scientific techniques at our 
disposal are, of course, indispensable. These 
alone can give that competence and confid- 


ence required to formulate any sound policy, 
or to come to any clear-cut decision; they 
alone can constitute what we term “ scientific 
approach.” This same approach, this same 
dispassionately scientific outlook, must be 
applied to life, to all its problems, to econo- 
mics and politics, especially to-day, when our 
accelerated development affects every human 
activity, every national and international 
question. Its full meaning and value must be 
understood not only by a restricted guild, but 
by humanity at large. 

The second lesson which we, as engineers, 
must teach is that we do not believe in a 
dogmatic approach to life, in generalisations 
in labels. We engineers are aware of our 
own limitations. We know that Nature is 
manifested in an infinite variety of grada- 
tions, that nothing is either wholly black or 
white, that elements are not immutable, 
that all types of variables produce different 
solutions, that every law functions only 
within definite limits, that all laws are no 
more than pictures representing the facts as 
far as we are cognisant of them. We are 
always prepared to change or modify our 
views in the light of added knowledge. The 
further we travel, the more conscious we 
become of the fallibility of our perceptions, 
the more we realise that we are finite and not 
infinite, and that however objective we try 
to be in our judgment, our objectiveness 
cannot be absolute. And from that know- 
ledge should spring humility and tolerance for 
the opinion of others. 

In stressing these points I am far from 
suggesting that we are a superior race or class 
or guild, or that we have a monopoly of 
knowledge. I am only emphasising my con- 
viction that our knowledge and our methods, 
which are, of course, also employed in other 
professions, should be taught, understood, 
and applied universally. 


Team Work 


It is to-day more than ever essential that 
every individual in industry should be as 
highly developed and receive as good a general 
education and training in his handicraft or 
profession as possible, and that he should be 
taught a deep sense of personal and collective 
responsibility. This means not only educa- 
tion in our calling, be it manual or profes- 
sional, but in team work as well; and such 
education must stress the fact that anybody 
who accepts more from the team than he con- 
tributes, who seeks to take more out of life 
than he gives, constitutes a liability rather 
than an asset, while, on the other hand, every 
man who gives more than he receives creates 
values and therefore leaves something of a 
positive value to his fellow-workers at the 
end of his career. 

The individual industrial unit, even more 
than the individual engineer—to whom I 
shall revert later—must recognise the . prin- 
ciple of team work and of give-and-take. 
The complicated industrial mechanism of 
to-day requires the co-operation of capital, 
labour, and management, even as it requires 
the co-operation of research, development, 
design, and production. Success can be 
achieved only where there is active and 
willing co-operation between all these com- 
ponents. 


INDUSTRIAL ASSOCIATIONS 


While the desire for individual, freedom of 
action on the part of the unit has remained 
as strong as ever, it is now generally acknow- 
ledged that there is an ever-increasing volume 
of interests common to all members of a 
particular industry, the furtherance of which 
can be undertaken by such associations with 





great advantage both to the industry itself 
and to the market which it serves. Properly 
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constituted associations—and I know of no 
other in our industry—have all started on a 
voluntary basis; they have not laid them- 
selves out to stifle reasonable competition, 
and have always given adequate representa- 
tion to both large and small undertakings. 
They have made great contributions to 
ordered industrial progress, and proved them- 
selves a socially benficial instrument through 
such activities as the standardisation of speci- 
fications and common parts, the pooling and 
exchange of patents and manufacturing 
experience, a measure of joint research, the 
standardisation of trading conditions, the 
collection of statistical information, the 
maintenance of good relations with other 
industries, and negotiations with Government 
Departments and with labour. Experience 
has shown that the free agreement of 
members of an industry to discuss, investi- 
gate, solve, and regulate these common 
problems on a federal principle, but without 
compulsion and without discouraging indi- 
vidual effort, is in the interest alike of their 
workers, their customers, and of the country 
in general, provided always that the com- 
munity has sufficient authority to ensure 
that no arrangements are made which are 
detrimental to other industries or to the 
community at large. This involves, inter 
alia, the right of the community to the com- 
pulsory use of patents under certain con- 
ditions, with safeguards to the -inventors, 
and the right to approve national and inter- 
national arrangements. If wisely managed, 
associations can have a great and beneficial 
influence on economic and efficient produc- 
tion, they can ensure steady employment, 
they can safeguard standards of quality, and 
they can prevent, or at any rate limit, indus- 
trial speculation. 


INDUSTRY AND THE STATE 


I come now to the position of industry 
within the State, starting from two premises 
which to-day are generally accepted. The 
interests of the individual, a group, or a 
class, must ali be subject to the proven 
interest of the community. With this reser- 
vation, however, a community will be most 
successful, advance furthest, and obtain the 
highest degree of development, if it allows 
the utmost freedom of thought, action, and 
development to the individual and to groups of 
individuals. The action of any central 
authority should be not so much to instruct 
people what to do as to restrain them from 
actions which might be prejudicial to others. 

There is no intrinsic merit in State 
industry merely because it constitutes the 
largest possible unit. There is no inherent 
advantage in either a large-scale or a small- 
scale undertaking. The size of the most 
economical production unit varies from 
industry to industry and product to product. 
There are units which are inefficient because 
they are too big, too impersonal, and too 
unwieldy ; there are others which are too 
small. The problem is to discover the most 
economical unit for a particular purpose at a 
given time, a problem which is constantly 
before us in industry. 


FUNCTIONS OF THE STATE 


The industrial development of our own 
country should, I consider, be upon these 
lines. The State should occupy itself only 
with matters of broad policy. Its function, 
decreasing in extent as we emerge from the 
immediate post-war period, should be :— 

(1) To co-ordinate general trade policy, 
trade relations, and tendencies with those of 
other countries, especially the United Nations, 
in order to minimise as far as possible friction 
and consequent inefficiency. 

(2) To decide, in consultation with orga- 


nised industry, the relative priorities to be 
given, as long as shortages exist in labour, 
raw material supply, and new capital, always 
having regard to the needs and reconstruc- 
tion programme of ourselves, of the devas- 
tated countries, and of the world in general. 
It is of vital importance that these priorities 
should be settled in closest consultation with 
industry, and that special attention should 
be paid to our export potentialities, on a long- 
term basis. 

(3) To encourage, financially and other- 
wise, all measures which will induce industry 
to increase its efficiency, whether in the 
direction of scientific production and manage- 
ment, research and development of new 
markets and products, improvement in 
capital equipment, training and education of 
labour, and of staff, long-term planning, or 
closing down of uneconomical units. I say 
encourage and advise, not ‘“ compel.” My 
main reason for doing so is that, although 
progress may appear slower if dependent 
upon voluntary agreements and concessions, 
it will, in fact, be quicker if we avoid the 
increased. resistance and opposition which 
enforcement is bound to evoke. 

(4) To encourage properly constituted 
trade associations. Such associations should 
become the channels for discussion within 
industry and between industry and the 
Government when co-operative advice or 
co-operative action is required. The primary 
function of these associations should be to 
represent the interests of the particular 
industry with which they are concerned, 
while the function of the State should be to 
ensure that no association adversely affects 
the welfare and interests of the community. 

(5) To contribute to overall industrial 
efficiency by adapting the State’s purchasing 
power and methods of taxation to meet 
abnormal fluctuations in employment of 
labour, thus preventing wastage of human 
and other national assets. 

These I consider to be the functions of the 
State. Summing up as far as our manufac- 
turing industries are concerned, at any rate 
at the present stage of our history—you will 
note that I am making the usual engineering 
reservation—I am of the opinion that a 
properly organised directive at the highest 
level is in the interest of the community. 
On the other hand, to use the State as the 
operating mechanism of productive industry 
in this country and at this juncture would 
not, in my view, be in the interest of the 
community. 


PROBLEMS OF BRITISH INDUSTRY 


I will now touch on a few—only a few— 
specific problems affecting in particular 
British industry. We have, on the one hand, 
countries like the United States with indus- 
tries which can lay their plans on the basis of 
a vastly larger internal market than our own, 
and therefore on larger-scale quantity pro- 
duction, but who have to face a higher wage 
level than ours; on the other hand, there 
are other countries with the same or a smaller 
inland market and a lower wage level than 
ours. Our own standard of living, and— 
since we depend on raw materials and food 
from: abroad—our living itself, depend ulti- 
mately on the goods we produce and can 
use either internally or externally. Externally 
we can only exchange them because of their 
better quality or because of lower prices. 

There is one point which has become of 
ever-increasing importance in the changed 
conditions. The cost of a product depends, 
among other things, on the cost per man- 
hour. The cost per man-hour depends on 
the output and the wages per man-hour. 
Wages have largely increased since the war, 





and will be higher here for some time than in 








many other countries, provided we maintain 
our advanced standard of living. Our only 
chance to maintain that standard is through 
an increased output value per man, which 
in turn, depends on the continuity of work 
on the will to work of the employees, and 
their understanding of the contribution they 
make, and finally on the capital equipment 
allocated to each man. Continuity of work 
depends on continuity of demand. The wil] 
to work depends, on the one hand, on a 
proper reward and proper working con. 
ditions in industry, and, on the other hand 
on the ability to create an atmosphere of 
mutual trust and an understanding of the 
legitimate part played by each partner. 

The engineer in the past has often been 
too deeply absorbed in his technology to 
pay sufficient attention to the fact that the 
creation of a conscious and happy team 
spirit within each production unit, and within 
industry in general, has become an essential 
part of his daily work. 


CAPITAL EQUIPMENT AND WaGE Raves 


The expenditure on capital equipment per 
man has become of ever-increasing import- 
ance. .As wages rise, the ratio of interest 
and depreciation oy capital equipment to 
labour cost simultaneously decreases. The 
value produced per man-hour can be greatly 
increased by a generous provision of capital 
assistance, provided always that the turn- 
over is large enough to allow for such addi- 
tional interest and depreciation. This is one 
of the most important factors among those 
which should be watched by British industry, 

It is, of course, basically correct to state 
that if wage rates in a country increase more 
than the normal cost of living, there will 
generally be an increase in the volume of 
articles produced, owing to an increase in the 
effective demand. It is equally axiomatic 
that with increasing wages, taken by them- 
selves, the cost of the product increases, and 
therefore the quantity of goods which can be 
sold in the export market decreases, or, 
alternatively, there is an increase in the cost 
of raw materials and food bought in exchange. 
There is therefore a wage limit which, for a 
country like our own, cannot be exceeded 
so long as other countries lag far behind our 
standard of living. It is consequently of 
vital concern to us to-day that the living 
conditions of less advanced countries, espe- 
cially those which have become industrialised, 
should approach our own, and so bring about 
an expansion of world demand and the possi- 
bility for us to advance further, or, at any 
rate, to retain our own standard. 


THE ENGINEER AND THE COMMUNITY 


In the end, the strength of any structure 
is derived from the strength of each com- 
ponent part. Ultimately, the sum total of 
all our contributions will always depend upon 
the individual, and upon the answer each 
one of us is able to give to the following 
questions. 

How can we, on the one hand, realise and 
absorb what we call the humanities, and, on 
the other hand, make the community as a 
whole more conscious of the guiding principles 
of our profession, so that the engineer may 
become more of a philosopher and citizen, 
and the citizen, economist, or philosopher 
more of a scientist and engineer ? 

Having accepted this ideal, how far can 
we, during the period of technical education, 
acquire the broad principles of our profes- 
sion, the knowledge of raw materials, the 
knowledge of energy, the knowledge of 
handling and leading men? How can we 
get the best results from their efforts ? Later 
in life, when we are forced to specialise, how 
far can we apply our knowledge with maxi- 
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mum effect to the specific problems on which 
we are engaged ? 

And, lastly, how far, as individuals, have 
we retained an imaginative and adventurous 
outlook, and how far do we give expression 
to it in our work? The engineer’s training 
teaches him to proceed logically and scien- 
tifically. But where there are no ready 
formule available he will fall back upon his 
engineering power of analysis, on his own 
adventurous and artistic—or may I say, 
creative —personality. He must be artistic, 
because, like every creative artist, he seeks 
to express, in word pictures and forms, the 
results of his personal experience. He should 
be adventurous because whilst safety within 
certain limits must be the foundation of all 
his work, it must not be over-stressed in the 
engineering industry or anywhere else, or the 
spirit of enterprise and of high adventure will 
wither and die. 








L.N.E.R. Oil-Electric Shunting 


Locomotive 


In our last issue we described and illustrated 
an oil-electric shunting locomotive, one of three 
which are soon to enter service on the L.N.E. 
Railway. We have since received from that 
railway the tabular data concerning these 
locomotives that we print below :— 


Oil-Electric Shunting Locomotive 


Wheel arrangement 0-6-0 ire 
Total wheel base ... 1lft. 9 

Wheel diameter ... 48in. 

Length over buffers 29ft. lin. 
Maximum height ... 12ft. 6in. 


Maximum width . eRe mre 9ft. 


Weight in working order 51 tons 
Main fuel tank capacity 500 gallons 
Service fuel tank capacity ... 80 gallons 
Oil engine : 


Number of cylinders a 
Cycle of operations ... : Four-stroke 


Bore of cylinder 10in. 
Stroke of cylinder ... 12in. 
Engine speed at full load 680 r.p.m. 
Idling speed at no load ... ... 355 r.p.m. 
Capacity of éngine / for 

ubricating oil rh. 65 gallons 


Main generator : 


Continuous full-load rating 450 amps., 530 volts, 


239 kW at 680 


r.p.m. 
Direct coupled to oil 


Drive ... 
engine _ 
Number of commutators... ... Two 
Exciter : 


Continuous rating 85 volts, 47 amps., 
4 kW at 2200 
._p-m. 


r.p 
Drive ... 3 Brammer belts 


Traction motors : 


Number of motors ... Two 

Suspension of motors Axle hung 
Ventilation v9 Forced 

Gearing Double reduction 
Gear ratio . ‘ 21:7:1 

Motor hourly rating... 135 H.P. 

Motor continuous rating .. 115 H.P. 








Sixty Years Ago 





THe “ Rocket” 


In our issue of September 12th, 1884, we 
reproduced a sketch by James Nasmyth, the 
inventor of the steam hammer, bearing the 
inscription ‘‘ This sketch of ‘The Rocket’ I 
made at Liverpool on the 12th Sep., 1830, the 
day before the opening of the Liverpool and 
Manchester Railway while it remained 
stationary after some experimental trips in 
which George Stephenson acted as engine driver 
and his son Robert as stoker.” We also repro- 
duced Phipps’ drawing of the ‘‘ Rocket ” as it 
took part in the Rainhill trials of 1829. This 
drawing agrees very closely with the engine as it 
exists to-day at the Science Museum, Com- 
paring it, however, with Nasmyth’s sketch, we 
find hardly a single point of resemblance. The 
difference lay, not only in detail, but in the 


forced, we said, to conclude that “‘ the ‘ Rocket ’ 
of 1829 never worked at all on the Liverpool 
and Manchester Railway ; the engine of 1830 
was an entirely new engine.” Nasmyth’s 
drawing and our comments upon it evoked a 
lengthy correspondence, most of the thirty- 
seven letters on the subject coming from men 
who could speak as eye witnesses. The first 
letter was from “I. W.B.,” who said he was 
present at the opening of the Liverpool and 
Manchester Railway on September 15th, 1830. 
He asserted that, Phipps’ drawing represented 
the ‘‘ Rocket ’’ as he saw it on that date and 
that Nasmyth’s drawing did not in the least 
resemble it. He also pointed out that Sep- 
tember 12th, 1830, was not the day before the 
opening of the cailway. The 15th was a 
Wednesday, so that the 12th was a Sunday, a 
day on which the Stephensons would not carry 
out experiments. The division of views 
expressed by the rest of our correspondents was 
remarkable. Some sided with “I. W.B.” in 
believing that Nasmyth had sketched the 
‘* Northumbrian ”’ in error, but others asserted 
unequivocably that there were two engines 
called the “ Rocket,” one of which won the 
prize at Reinhill in 1829, while the other, 
totally different in design, led the procession at 
the opening of the Liverpool and Manchester 
Railway in 1830. One correspondent went so 
far‘as to maintain that there were three engines 
named the ‘‘ Rocket,” one on the Stockton and 
Darlington line, another the Rainhill engine, 
and the third the Liverpool and Manchester 
** Rocket,” which was subsequently transferred 
to the Swannington and Leicester line and 
after a time renamed the ‘‘ Comet.” The corre- 
spondence failed to settle the question decisively, 
but it is full of first-hand information concerning 
many details of early locomotive history. 
Strangely, Nasmyth himself, although his 
veracity as an artist had been challenged, took 
no part in it. 








Early Eight-Coupled South 
African Locomotives 


BETWEEN 1884 and 1887 Natal experienced 
a severe depression in trade and only fifteen 
new side-tank locomotives of the 4-6-0 type 
were supplied by the Kitson and Stephenson 
companies for main line working. The union of 
the four provinces, Cape, Natal, Orange Free 
State, and Transvaal, had not taken place. 
During this period Mr. Wm. Milne, locomotive 
superintendent of the Natal Railways, carried 
out extensive tests with Colonial coal. The 
result proved satisfactory and from February 
Ist, 1880, all engines burned Natal coal. 
During 1887 Mr. Milne designed a 2-8-2 type 
side-tank locomotive and tender for goods 
trains, working on the North Coast line. This 
engine was built in the Durban workshops at a 
cost of £3021, and was placed in service during 
August, 1888. It was numbered 48, but later 
named ‘“ Havelock,” after the Governor of 
Natal, Sir Arthur Havelock. 
This was the first engine designed and built 
in South Africa. The coupled wheels were 
3ft. 3in. and the leading and trailing carrier 
wheels 2ft. 1fin. diameter. The cylinders, 16in. 
diameter by 2lin. stroke, were inclined and 
arranged outside the plate frames. The slide 
valves, arranged above, were actuated by 
Stephenson’s link motion through rocker shafts. 
Hand screw reversing gear was provided. The 
boiler was 3ft. 10}in. outside diameter and 
1lft. between tube plates. There were 174 
brass tubes, lin. diameter. The steam 
pressure was 140 lb. per square inch. In addi- 
tion to the two Salter valves arranged in the 
dome, Ramsbottom saféty valves were also 
fitted to the boiler. The total heating surface 
was 954 square feet and the fire-grate area 
14 square feet. A brick arch was provided. 
A rectangular flat-bottomed type of ashpan was 
fitted, and as this had to clear the trailing axle, it | Y 
was only 10in. deep. The side tanks had a 
capacity of 880 gallons. The four-wheel tender 
carried 900 gallons of water and 3} tons of coal. 
Vacuum brakes were fitted to both the engine 





whole design. It was so marked that we were 





and tender. Two cylindrical sand boxes were 


arranged on top of the boiler, one on each side 
of the dome. The weight of the engine and 
tender in full working order was 50 tons, and 
the tractive effort at 75 per cert. boiler pressure 
was 14,473 Ib. 

It is clear that during the trade depression 
Mr. Milne took advantage of the slack period to 
carry into effect his ideas regarding improved 
locomotive power, and the ‘“ Havelock” 
resulted. There is evidence that, excepting 
the wheels and axles, practically all the remain- 
ing details, including the boiler, were made in 
the Durban workshops. 

The design was important, as it marked the 
first practical use of eight-coupled wheels for 
steam locomotives power in South Africa. 
Eight-coupled locomotives have stood the test 
of time in South Africa, and up to the present 
day there is no better arrangement for general 
utility engines for branch or main line work. 

An experiment had been made on the Cape 
Midland Railways in 1878 with eight-coupled 
wheels, but the engine was converted back to 
six-coupled in 1882. It was not until 1896 that 
the first eight-coupled locomotive was placed 
in service in Britain. It is certain that the 
** Havelock” was among the forerunners of 
eight-coupled locomotives of the world, and 
there is no doubt that the design of the Dubs 
“A” locomotives, forty of which were ordered 
in 1888, was based on the experience gained 
from the “‘ Havelock,” as the respective designs 
were similar in important features. 

Sir David Hunter, in his report for 1888, says 
that the experience of 1887, added to the experi- 
ence in the early part of 1888, caused him to 
bring under the notice of the Government of 
Natal the necessity for an immediate increase 
of engines and rolling stock to the extent of 
twelve engines. Sir David Hunter was the 
then general manager of the Natal Railways. 
These engines were of the 4-8-2 type and were 
a heavier and more powerful type of tank 
engine. They were built by the Dubs Company, 
of Glasgow, to the specifications of Mr. Wm. 
Milne, locomotive superintendent. The coupled 
wheels were 3ft. 3in. diameter and the leading 
pair were flangeless. The cylinders were 17in. 
diameter by 2lin. stroke. The slide valves, 
arranged above the cylinders, were actuated by 
the Stephenson’s link motion rocker shafts. 
The boiler pressure was 140 lb. per square inch 
and the tractive effort at 75 per cent. was 
16,340 lb. These engines gave satisfactory 
service for many years and when Mr. Geo. W. 
Reid was appointed locomotive superintendent 
in 1890 he immediately ordered a further sixty 
engines from the Dubs Company, but with the 
boiler pressure increased to 160 Ib. 

Amongst the locomotives placed in service 
about the year 1888, and still doing useful work, 
are a few class “‘ A ” engines, built by the Dubs 
Company, Glasgow. These belong to the forty 
mentioned above and were imported by the 
Natal Government Railways for the heavy 
goods traffic of that period. They are side-tank 
engines and their boiler pressure was 146 Ib. 
originally ; they were eventually fitted with new 
boilers with a pressure of 1601lb. The tractive . 
effort at 75 per cent. was 18,670lb. and the 
total weight of the engine was 47 tons in full 
working order. This class of engine constituted 
an entirely new type of locomotive for 3ft. 6ir. 
gauge lines in Natal. Of the total weight of 
47 tons 3 cwt., 32-75 tons were carried on the 
coupled wheels. Until recently a few of these 
engines had flangeless tyres on the leading 
coupled wheels for working on special lines. 
These engines all proved satisfactory and 
worked the Natal main line service. Over 
thirty of them are still in service. 








Tue Late Mr. T. R. SHaw.—We regret to learn 
that Mr. Thomas R. Shaw, chief draughtsman of the 
Churchill Machine Tool Company, Ltd., Manchester, 
died suddenly on September 15th. Mr. Shaw was 
in his seventy-second year and had been associated 
with the company over a period of thirty-three 
years. He was a member of the Institution of 
Mechanical Engineers and of the Manchester Asso- 
ciation of Engineers. Mr. Shaw was the author of 
several technical publications, including “‘ Precision 
Grinding Machines,” ‘‘ Machine Tools,” ‘* Lathes, 
Screw Machines, Boring and Turning Mills,” and 





*“The Mechanisms of Machine Tools.”’ 
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THE MECHANISATION OF MINES 


WE have much pleasure in presenting 
to-day the first of two articles by Sir Richard 
Redmayne on “The Mechanisation of Coal 
Mines.” It will be admitted by all that no 
man in the United Kingdom is better fitted to 
write on that subject than Sir Richard. He 
was apprenticed to mining, became in due 
course manager of a Northumbrian pit, was 
then Professor of Mining in Birmingham, and 
subsequently Inspector of Mines under the 
Home Office between 1908 and 1920. Since 
then he has never lost touch with mines, both 
at home and abroad. Indeed, even to this 
day he is as keen as ever on coal mines and 
welcomes duties which take him underground. 
To this unsurpassed practical knowledge of 
the working of mines he adds another 


in the study of the subject before him. He 
understands the mineworkers themselves, 
sympathises with them, and foresees their 
reactions. They, particularly the younger 
ones, may grieve him at times when they do 
things which he knows to be unwise, but he 
never loses his old, ingrained love of miners, 
and in a long acquaintance we have never 
heard him use a harsh word about them. 
When he criticises it is always more in sorrow 
than in anger, and with a little shake of the 
head as of one deploring the folly rather than 
the wickedness of men. 

We give this little personal explanation 
because it seems desirable that the integrity 
of the critic in a subject about which feelings 
often run high should be shown to be above 
suspicion. But, as a matter of fact, anyone 
who reads the articles will admit that Sir 
Richard has approached the problems of the 
mechanisation of mines with conspicuous 
fairness. So much ill-informed nonsense 
about mechanisation is in the air that a 
knowledgeable critic might be forgiven for 


285jroundly turning upon the speakers and 


writers. Our author does not do that. He 


¢| surveys the whole field with scientific detach- 


ment. He shows that in many coal-mining 
areas mechanisation has already been carried 
nearly to 100 per cent. and in others that it 
is far below that point, but he shows also that 
the optimum is not the same for all mines and 
allareas. In every mine there must be a good 
proportion of mechanisation. There must 
be mechanical means for lowering and raising 
men, for bringing coal to the surface, and for 
pumping out water; there must be means for 
ventilating the workings, and at the surface 
engine-operated screens and other devices 
needed for sorting, cleaning, and handling. 
Even in the very early days of mining} as 
shown by Agricola, mechanisation of this 
kind had gone quite a long way, and it has, 
of course, continually extended. A totally 
unmechanised mine is unthinkable. Some 
mechanisation is essential, fundamental ; 
the mine could not be worked without it. 
Its employment is obligatory and imperative. 
Beyond this elemental mechanisation there 
is optional mechanisation, the extent of 
which is controlled by many factors. Part 
of it is subject to the will of the mineowners 
and managers, and part of it subject to 
natural conditions which the wit of man 
cannot change. Sir Richard admits that, 
whilst in most British mines mechanisation 
has been taken as far as possible, there are 
mines in which developments are still desir- 
able. For example, he records that there are 
still 25,000 pit ponies in use in our coal mines, 
and he thinks that the number could be 
reduced by an extension of mechanical 
haulage. But it is in connection with the 
influence of natural conditions on mechanisa- 
tion that error is most common. One may 
hear people say the Welsh pits are backward 
because mechanical cutting is employed only 
to the extent of 24 per cent., whilst in those of 
Northumberland it reaches over 90 per cent., 
or they will contrast the mechanisation of 
British mines with American mines. One 
supposes that these people assume that all 
coal mines are alike and that what one mine 
can do another could if it had the will. That, 
as Sir Richard shows, is a complete error. No 
two mines are absolutely alike, and what may 
be possible in one may be quite impracticable 





qualification, which is of no little importance 


in another. Hence the familiar generalisation 





about mechanisation may give a very wrong 
impression. We leave our author to describe 
the causes which control mechanisation, con. 
tenting ourselves by stressing their existence 
and deprecating dangerous and unfair 
generalisations. 

There has just been appointed an excellent 
committee of competent mining engineers to 
examine the present technique of coal pro. 
duction in all its stages, from coal face to 
railway wagon, and to advise the Minister of 
Fuel and Power what technical changes are 
necessary to bring the coal-mining industry 
to full technical efficiency. It, no doubt, will 
cover in close detail the points we have men- 
tioned, and its report will do much to check 
irresponsible assertions. But it must not be 
imagined that mechanisation alone can bring 
our coal mines up to the position that they 
ought to, and must, occupy in national 
economy. The human element is of equal 
importance. It, and not the lack of 
machinery, is responsible for the present 
serious drop in coal output, and whatever 
may be achieved by the further increase of 
mechanisation, coal will not be abundantly 
and cheaply raised until the human side 
of the industry has been put in order. In 
warfare the man behind the gun counts ; in 
industry the man behind the machine counts. 


Reconstruction and the T.U.C. 


Ir may, we think, be said without 
Socialists and all Communists would prefer a 
less efficient industrial system owned by the 
State than a more efficient one owned by 
individuals. They are opposed in principle 
to private gain, and the profit motive is 
anathema to them. Adherence to this prin- 
ciple does not prevent them from seeking 
their own advantage even at the cost of 
others. The first objective of the trade union 
movement is, in the words of the T.U.C., 
“that of maintaining and improving wages, 
hours, and conditions of labour.” By keeping 
in view these two objectives—extirpation of 
private industry and improvement ofthe condi- 
tions of life of their members—we understand 
better the “Interim Report on Post-War 
Reconstruction,” issued by the Trades Union 
Congress last week, and to be discussed at 
Blackpool in a few days. 

Quite early in the report we find the two 
following statements :—“‘ Although the sup- 
porters of private enterprise still frequently 
plead their cases in the name of freedom, it is 
now abundantly clear that the liberty of the 
individual is most endangered by a system 
of unrestrained private enterprise,” and 
“ Equally fallacious is the claim that only 
free private enterprise can provide a rising 
level of industrial efficiency. On the con- 
trary, the development of scientific research 
and productive technique and, even more, 
their full utilisation to meet the needs of the 
people, have been continually hampered, on 
the one hand, by lack of industrial co-ordina- 
tion and organisation, and, on the other hand, 
by the restrictive policies of private mono- 
polies.” No attempt is made to support 
either of these assertions by argument. As 
for the first, the evidence would seem to show 
that the restraints put upon the individual 
by the State will be far worse than the 
restraint imposed by private enterprise. One 
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to what length governmental interference 
with private liberty can go. One imagines 
that the T.U.C. pictures a time when it will 
serve its own freedom, whilst private 
enterprise—if any survives—will be hectored 
and bullied and regimented by Government 
pureaucrats. Otherwise it is impossible to 
see in what way restraint exercised by the 
State will be any more bearable by trade 
ynionists than that exercised by private 
enterprise. With regard to the second para- 
graph, we cannot accept the damaging state- 
ment that research and productive technique 
have been hampered by lack of co-ordination 
and organisation. It is only necessary to 
consider the work of the D.S.I.R. to see how 
much has been achieved in the cordina- 
tion of research, or to visit any great factories 
to recognise the advances that have been, 
and are continually being, made in factory 
technique. In his admirable address to the 
Institution of Electrical Engineers on October 
5th—-see page 281—Sir Harry Railing gave a 
striking list of the great contributions of 
voluntarily constituted associations to in- 
dustrial progress. 
done, but there is no reason to suppose that 
it would be more rapidly achieved under the 
compulsion of Government than by free 
enterprise. Nor are we convinced that the 
“restrictive policies of private monopolies ” 
are really more damaging than the re- 
strictive policies of State enterprise, or, 
we may add, the restrictive activities of 
trade unions. 


True, much remains to be, 





That the industrialisation of the United 
Kingdom has reached a point at which some 
central direction of the industrial fabric is 
desirable may be true, but direction is a 
very different thing from the high degree 
of State intervention which the T.U.C. 
appears to envisage as the ultimate goal, 
although for the moment it is content with 
less. Indeed, it is almost impossible to 
escape the conclusion that the prime 
thought running through the minds of the 
Reporters is the welfare of trade unionists, 
and there seems to be little or no recognition 
of the rights of other people or of the duties 
which trade unions owe to the general public. 
It may be that when the full report, to which 
the present is only interim, appears the 
assertions to which we have referred and many 
others with which we have no space to deal 
will be fully argued and that the T.U.C. will 
then reveal itself as concerned for the welfare 
of the whole people and not for labour and 
trade unionists alone. A complete policy for 
Reconstruction needs no less. Lord Woolton 
did wel] to remind labour a few days ago that 
“ There are trade union practices which have 
just as serious an effect upon the volume of 
production, the volume of employment, and 
the standard of living as do the practices 
found amongst industrialists.” A truly 
statesmanlike study of post-war recon- 
struction would require that labour gave to 
its own activities equal consideration with 
that given to the activities of private 
industrialists. 








Letters to 


the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 





THE ALUMINIUM ALLOY INDUSTRIES 


Str,—The review, ‘‘ Prospects of Sea 
ment in the Aluminium Alloy Industry,” 
your issue of September 15th, will wadeebenily 
interest a great many engineers in all branches 
of industry, and your contributor has certainly 
attempted to cover a very wide field. In 
dealing with so many aspects of the aluminium 
industry, however, in such a short article justice 
has not been done to a great deal of British 
work, and others have already criticised certain 
statements in the article. Attention must also 
be drawn to some of the technical generalisa- 
tions in the original which are of little value, 
and may be harmful to the aluminium industry 
as well as misleading to the general engineer. 

Thus, your contributor implies that the lower 
modulus of elasticity of the aluminium alloys 
compared with steel (10x 10%lb. per square 
inch against 30x 10%lb. per square inch) is a 
serious disadvantage, but this is by no means 
always the case. It is admittedly at some dis- 
advantage as compared with steel for structures 
in which stiffness is the controlling factor ; but, 
even so, a 50 per cent. saving in weight is usually 
possible with equal rigidity. Stiffness is not 
invariably the most important factor, and it 
must be pointed out that if the section is 
increased to give equal rigidity with steel, 
resulting components will, in many cases, 
possess considerably greater strength than the 
corresponding mild steel components. The 
lower modulus also means that shocks are 
absorbed to a greater extent by aluminium than 
by steel and stresses may well be lower. In the 
recent paper by W. Muckle, ‘‘ Some Considera- 
tions in the Application of Light Alloys to Ship 








Construction,”’ the lower modulus is shown to 
be distinctly advantageous. 

Further, the process of heat treatment is not 
n| likely to be of any consequence in many of the 
post-war applications of aluminium alloys, for 
the metal will be delivered by the fabricators 
in the fully heat-treated condition and further 
treatment will not be necessary during the 
course of manufacture or construction. Again, 
many of the alloys require no heat treatment 
and can be cold worked to a considerable extent 
before annealing, which is, in any case, a simple 
operation. 

Fusion welding, particularly of the high- 
strength alloys, is still the most difficult 
problem which the industry has to solve, but 
your contributor and your readers can be 
assured that a great deal of research’has already 
been carried out and a considerable programme 
of new investigations is in hand. Much of this 
work has already proved fruitful and there are 
real grounds for expecting that welding of 
aluminium alloys will shortly present very 
little more difficulty than the joining of other 
materials. 

Although the question of post-war prices is 
not within the sphere of the present writer, it is 
agreed that development in certain directions 
will be expedited when sdme indication of post- 
war prices can be made. 

It is, however, impossible to agree that the 
British light alloy industry has relied in the 
past on American and German researches. 
Many advances of purely British origin can be 
recalled, such as the discovery of alloys for 
high temperature applications, the progressive 
development of alloys with improved mech- 
anical properties for use in general engineering, 








and the development of alloys for marine work, 
the discovery of anodising and various funda- 
mental investigations in welding. 

With regard to standardisation, it must not 
be assumed that the industry and the standard- 
ising authorities have not had this problem in 
mind; indeed, a great deal of preparatory 
work on specifications for materials for general 
engineering purposes has been completed. Even 
during the war it has been possible to issue a 
British Standard Specification (No. 1161—1944) 
to cover the first series of aluminium alloy 
structural sections for general purposes. 

That the industry is alive to the importance 
of development work is surely shown by the 
formation in 1941 of the Wrought Light 
Alloys Development Association. | Unfor- 
tunately, war conditions have prevented the 
Association from obtaining staff or materials to 
carry on purely development work, but for the 
past three years the Association has acted as 
consultants on all technical matters to present 
and future users of aluminium alloys. 

In conclusion, it must be stressed that the 
aluminium alloy industry is fully aware of its 
potentialities and is equally aware of the 
problems which have to be solved, but progress 
in their solution and in development will con- 
tinue to be retarded until staff becomes avail- 
able for work of this nature. 

E. G. West, Manager, 
Wrought Light Alloys Development 
Association. 
Birmingham, October 6th. 





Sm,—In his reply to my letter, published in 
your journal on September 29th, your con- 
tributor makes a statement which I cannot let 
pass unchallenged, namely, that the British light 
alloy industry relied very largely on foreign 
technique before the war. 

Certainly we made every effort to find out all 
we could about foreign practice, by frequent 
visits and by studying very carefully the inter- 
national technical literature. When we saw 
an idea worth adopting we adopted it, as I 
know the Americans and Germans did with 
ideas they obtained from us. No one country 
can have a monopoly of new developments and, 
indeed, we should be open to the severest 
criticism if we had, in smug isolation, refused to 
learn from other countries. 

We were definitely the pioneers in the forging .- 
of strong light alloys. We can claim, for 
instance, that we were the first in the world to 
solve the difficult problem of the drop stamping 
of light alloys. We were the first successfully to 
produce forgings for crankcases and pistons and 
other aero-engine parts; in fact, we exported 
these forgings to the U.S.A., Germany, and 
France until those countries learned the tech- 
nique and began to manufacture them them- 
selves. Incidentally, the largest drop hammer in 
the world was installed here before the war to 
manufacture heavy light alloy forgings. 

On balance, I would say that the British light 
alloy industry has given at least as much as it 
has received in the international exchange of 
techniques. W. C. DEVEREUX, 

Chairman and Managing Director. 
High Duty Alloys Ltd. 
Slough, October 3rd. 


NATIONAL AND INTERNATIONAL 
PROFESSIONAL FEDERATION 


Sm —A letter of mine appeared in your issue 
of September Ist suggesting that it was time 
your readers had some information about the 
progress of the Federation of British Engineers 
and the International Federation of Engineers. 
On September 15th Mr. R. Nilsson supplied the 
information asked for on behalf of the Inter- 
national Federation, but nothing has yet 
appeared from the British Federation. Many 
months have elapsed since I wrote a short 
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manifesto on the subject of “ Professional 
Federation,” which was forwarded to the pro- 
fessional engineering societies of Great Britain. 
A meeting of representatives was called and a 
committee appointed to promote engineering 
co-ordination. . What is the need of secrecy in 
connection with the matter ? It is so obviously 
expedient to carry it through and to do so 
quickly. ’ 

The war has shown us once again the impera- 
tive need of co-operation, without which it 
would have been infallibly lost. Wisdom would 
suggest that the whole of these engineering 
societies should co-ordinate quickly, and, if 
there are some which hesitate, that, neverthe- 
less, all those who are willing should procéed at 
once with the scheme. The methods of the 
Circumlocution Office were shown by Dickens 
to be out of date in his time, and federation 
schemes are particularly liable to its methods. 
What is wanted is decision and resolution. The 
New Order has no scope for assumptions of 
dignity or @loofness and none for vested 
interests. It should be as easy for the pro- 
fessions to federate as it was for the trade 
unions, as easy to meet in annual congress as 
they do. 

The aim to be kept in view is that reforms 
should not be limited by national boundaries, 
but that the world should be regarded as one 
economic whole. 

Similar remarks apply to the dilatory nego- 
tiating accountants. A man of the calibre of 
Sir Stafford Cripps, Sir William Jowitt, or Sir 
Malcolm Eve would be able to adjust all differ- 
ences and produce a satisfactory scheme in a 
few months. If more vision, more good will, 
less self-interest cannot be shown by these 
professional associations, they will .play no 
part in assisting to bring about social security 
or stable economics. In view of the Govern- 
ment’s pledge of employment for all, redundant 
secretaries and redundant staffs need fear no 
loss of employment and should throw them- 
selves heartily into the tasks of federation, 
amalgamation, or fusion. They should be 
encouraged to do so by the societies they 
represent. 

I am quite certain that charters of association 
would be quickly amended as might be neces- 
sary to effect reforms by His Majesty’s Privy 
Council. 

. The miners are seeking for one great federa- 
tion, the hosiery trades are doing the same. 
It appears that the professions, which might be 
expected to lead in such operations, will be the 
last. to reform themselves, to strengthen their 
positions, and to give that intellectual power 
and moral guidance which the nation has a right 
to expect from them. A. W. CRAMPTON. 
Mansfield, October 2nd. 





THE FIRST STEAM PLOUGH, 1832 


Stmr,—Professor J. A. Scott-Watson, in his 
book ‘‘ Great Farmers,”’ gives a very interesting 
account of the early development of agricultural 
machinery, from which it appears that the first 
patent for a steam plough actually made and 
tested was taken out by John Heathcoat, M.P., 
in 1832. 

The machine was of the caterpillar type, 
supporting its total weight of 30 tons, inclusive 
of 6 tons of coal, on a bearing area of 300 square 
feet. 

It was first tried on Red Moss, Lancashire, 
and performed successfully. The next trial 
took place in 1837 on Lochan Moss, Dumfries, 
on the occasion of the Highland Show. After 
the first day’s work the machine was left on the 
boggy ground and the next morning had com- 
pletely disappeared, never to be recovered. 

To me this story is as interesting as a tale of 
buried treasure, and I write to you to suggest 
that such an interesting ‘‘ antique ”’ should be 
recovered. 


No doubt there will have been a good deal of 
corrosion from the acid soil; but, as probably 
many of the parts were constructed of cast iron, 
they should have stood up well to their 107 
years’ interment. The wooden parts, of which 
there were probably a considerable number, 
including the caterpillar arrangement, would 
almost certainly have been oak, and are prob- 
ably in a good state of preservation. 

The problem of locating the site could be 
solved by a mine detector, and the work of 
excavation should not be unduly difficult. If 
Fascist Italy could drain a lake on the chance 
of recovering a barge of a Roman Emperor, I 
feel that the country which was primarily 
responsible for the development of agricultural 
machinery could afford the expense of an 
attempt to recover and preserve the first steam 
plough which was ever successfully operated. 
In fact, one could take the view that it was 
fortunate that the machine disappeared, for 
otherwise it would have been broken up and 
lost, whereas now, if Professor Scott-Watson is 
correct, and no doubt he is, it has been at least 
partly preserved for posterity. 

A. L. Danpy. 

Cadmore End, October 4th. 





STEAM LOCOMOTIVE CYLINDER 
PERFORMANCE 


Smr,—The interesting commentary by Mr. 
Holcroft in your issue of September 15th on 
Dr. Tuplin’s article of June 23rd appeared to 
me to be very practical in outlook, and as Mr. 
Holcroft points out, it is the locomotive as an 
operating and revenue-earning unit as a whole 
which is judged and not merely its individual 
components. 

I am concerned with the running shed main- 
tenance of a large number of locomotives, the 
greater proportion of which are fitted with 
Stephenson valve gear, some thirty with 
Walschaerts gear, and five with cam-operated 
poppet valves. A number of engines of the 
same class as those fitted with the poppet valves 
are allocated to the depét, but are fitted with 
piston valves driven by Walschaerts gear and 
cylinders of a design about twenty years old. 

The engines with Stephenson gear are fitted 
with cylinders to which steam is admitted 
either by ordinary “D”’ slide valves or short- 
travel piston valves, and as they are all tending 
to become “middle-aged” they are chiefly 
employed on slow freight or secondary duties, 
and the question of steam chest pressure is not 
given the prominence as in the haulage of fast 
heavy trains. The majority of their work is 
done in “‘ first ’’ regulator, a fairly long cut-off, 
the most suitable value of which is often marked 
with a chisel on the reversing lever indicator 
rack by the driver when he has found it—pre- 
sumably for the benefit of those who come after. 

The engines fitted with Walschaerts gear are 
in the main modern mixed traffic and express 
passenger engines with long-travel valves and 
straight steam ports and are the easiest engines 
at the depédt to maintain. It is true that after 
some 50,000 miles running considerable knock 
has developed in the coupled wheel axle-boxes 
as compared with the Stephenson gear engines ; 
but, owing to the almost complete absence of 
any necessity to effect repairs to motion and 
valve gear between heavy shop repairs, their 
greater resultant availability easily outweighs 
the slightly lower mileage which they run 
between. shops, than might be expected from 
the generally improved design. 

A different state of affairs exists with the five 
engines fitted with poppet valves. The con- 
dition of their connecting and coupling-rod 
bushes and crosshead wearing surfaces at a 
given mileage is very much worse than a sister 
engine fitted with Walschaerts gear, and in 
consequence of this and development of knock 





in the axle-boxes the mileage run by the poppet 


ee 
valve engines between shopping is appreciably 
lower. The wear of the valve driving mechanism 
itself is heavy and on one occasion an engine 
stood three months while a new driving shaft 
was obtained, which completely spoilt the 
“engines waiting material” figure for the 
district. The drivers do not like them, saying 
that when ascending gradients with a fully 
opened regulator the later cut-off necessary to 
keep time is too heavy on the boiler, whilst jf 
an earlier cut-off is made in keeping with the 
steaming capacity of the boiler, point-to-point 
times cannot be maintained. This does not 
apply to their sister ‘‘ Walschaerts ” engines, 
which are very free steaming machines, 

The lubrication of universal joints, cam 
boxes, &c., has to be entrusted to artisan staff 
and if an engine arrives at a shed at which the 
former are not conversant with the gear, the 
lubrication is liable to be neglected, also any 
valve gear repairs which may be reported. The 
amount of oil used is very much greater than in 
sister engines of conventional design. 

Whilst it is appreciated that some of the 
above-mentioned difficulties would disappear 
if a larger number of engines were fitted, my 
opinion, after four years’ experience in the day. 
to-day running and maintenance of these 
engines, is that a case has yet to be made for 
the extension in quantities of any form of valve 
gear other than Walschaerts in conjunction with 
modern designs of cylinders and steam chests. 
This is, of course, only the point of view of one 
concerned with the operating and maintenance 
of locomotives. 

Please forgive me if my remarks appear to 
digress somewhat from the major points raised 
in Messrs. Holcroft’s and Tuplin’s contributions, 
but, owing to paper shortage, my only access to 
your valued journal is by way of the reading 
room of the public library, where the atmosphere 
is rarely favourable for a close study of such 
interesting publications. 

W. G. F. Torey. 

Birmingham, October 2nd. 





COUNCIL OF THE INSTITUTION OF CIVIL 
ENGINEERS 


Stmr,—I hope corporate members of the Insti- 
tution of Civil Engineers will have read and 
considered the letter from Mr. F. Newhouse in 
your issue of September Ist. 

Even under the present constitution I believe 
it has always been the case that only members 
proposed by the Council have been elected to 
the Council; now it appears that the Council 
wishes to ensure that this must happen. 

I presume, therefore, that the members of the 
Council believe that only they, or those whom 
they-select, can be trusted to administer wisely 
the affairs of the Institution. I doubt whether 
members as a whole agree with such a view. 
Perhaps they even believe that the time is ripe 
for modifications of the by-laws, which will, in 
fact, give them the real power to elect their own 
Council. 

Whether any changes in the by-laws with 
reference to the election of the Council are 
desirable ; whether the reforms suggested by 
Mr. Newhouse are sound; and whether it is 
desirable to provide machinery whereby the 
Council not only can be nominated effectively 
by the members, but will also be representative 
of districts, as is the case with the American 
Society of Civil Engineers; or what, if any, 
changes may be desirable, are questions that 
will take time to resolve. But this at least 
seems clear, that the proposals to eliminate 
canvassing in the case under consideration 
should be rejected if members do not desire the 
Institution to be ruled by a self-elected 
oligarchy in whose election they themselves can 
play no effective part. 1 

J. V. Nimmo. 





Leeds, October 2nd. 
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* * * 
Historic Researches 
(Continued from page 269, October 6th) 
No. VI—THE MECHANICAL EQUIVALENT OF HEAT :—Joute (1865-78) anv Orners 


gerd be the experiments described 
in his Royal Society paper of 1849, Joule 
made two further investigations of the 
mechanical equivalent of heat. These later 
studies were as meticulous and painstaking 
as any Of those which ‘preceded them, but 
they added little or nothing to the informa- 
tion which Joule had already given to the 
world. 

In 1865, at the instigation of the British 
Association’s Committee on Standards of 
Electrical Resistance, he began a series of 
experiments designed to determine the 
dynamical equivalent of heat from the 
thermal effects of electric currents. In prin- 
ciple, the method was a reversion to that 
which he had used for his very first deter- 
mination of the equivalent. It will be 
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JOULE’S APPARATUS OF 1870 


recalled that in 1843 Joule studied the heat- 
ing effect of an electric current produced by a 
measured expenditure of mechanical energy, 
and found 838 foot-pounds per B.Th.U. to 
be the value of the equivalent. His method 
of 1865 consisted of comparing the heating 
effect of an electrical current with the elec- 
trical energy expended in maintaining it, the 
amount of that energy being determined from 


direct measurements of the resistance of the |: 


circuit and of the current flowing in it. In 
symbols the method can be expressed by 
J=C*Rt/wT, where ¢ is the time during 
which the current C flows through the resist- 
ance R, w is the weight of water in the calori- 
meter—plus the water equivalent of the 
apparatus—and T is the rise in temperature 
of the water. The current being expressed 
in amperes, the resistance in ohms, the time 
in seconds, the weight of water in pounds 
and’the temperature rise in degrees Fahren- 





* Nos. I, II and III dealing with “ Friction ” appeared 
July 14th, 21st, and 28th, 1944. 








heit, the value of the equivalent will be 
expressed in watt-seconds per B.Th.U. It 
may be called the electrical equivalent of 
heat, and should reduce to numerical equality 
with the mechanical equivalent by applying 
to it the relationship 1 H.P.=746 watts. 
The units used by Joule, however, were not 
those we have named. It is not easy to 
discover what they were. Fortunately, in a 
later paper a clue is to be found to a conver- 
sion factor, which enables us to express his 
1865 results in the familiar form of foot- 
pounds per B.Th.U. 

Although the principle of Joule’s 1865 
experiments was simple, their prosecution 
involved him in many difficulties, mainly as 
a result of the inadequacy of the electrical 
measuring instruments of those days. Thus, 
to determine the value of the current, he 
employed a tangent galvanometer, and, in 
order to interpret its readings, had to make 
frequent elaborate measurements of the 
earth’s horizontal magnetic intensity. The 
heating coil was of platinum-silver, and was 
wound round the stem of the thermometer 
by which the temperature of the water was 
measured. To determine the resistance of the 
coil, he compared it with that of a standard 
resistance sent to him by the Committee. 
The coil was supplied with current from a 
battery of Daniell’s cells, the heating period 
in each experiment lasting 40 min. During 
the experiments the water was stirred, either 
by hand or by a weight-driven clockwork 
train. 

Joule carried out three series of experi- 
ments in this nianner between August, 1866, 
and August, 1867, the three series covering in 
all fifty-five trials. The average values of 
the equivalent deduced from the results were 
25,335, 25,366, and 25,217 respectively. 
Joule considered that the value given by the 
third series, which he conducted with extra 
precautions, was the most accurate. Reduced 
to weighings in vacuo, that figure became 
25,187. The units in which this result was 
expressed were not stated and are obscure. 
However, in a paper which he read before the 
Royal Society in 1878, Joule referred to it as 
being equivalent to 782-5 foot-pounds per 
pound of water raised 1 deg. Fah. 

Joule believed that the results of these 
electrical experiments were more accurate 
than those given by the liquid-stirring 
method. Nevertheless, the discrepancy 
between the values 782-5 and 772-6 given 
by the two methods was considered to be 
worthy of investigation. Accordingly, in 
1870 Joule, at the fresh instigation of the 
British Association’s Committee on Standards 
of Electrical Resistance, set about another 
determination of the equivalent by the 


“ direct,” or water-stirring method. He pre-| po 


sented his results in a Royal Society paper 
at the beginning of 1878. 

For this new investigation Joule adopted 
a form of apparatus which, as he afterwards 
found, was the same in principle as Hirn’s 
friction balance, as adapted by him for the 
study of the mechanical equivalent of heat. 
Hirn’s result, published in 1865, gave the 
equivalent as 787-4 foot-pounds. 

The principle of Joule’s 1870 apparatus 
was the same as that which we now see 
employed in the hydraulic brake or absorp- 
tion dynamometer. The calorimeter body, 
with four fixed vanes, was supported on three 
uprights carried by a circular vessel floating 
in a can of water. Two fine silk threads in a 





groove at the top of the body were taken over 
pulleys and attached to scale pans. The 
paddle wheel, with eight vanes, was sus- 
pended by its shaft from a conical bearing. 
Higher up the shaft carried a fly wheel 
weighing about 1 cwt., and at its upper end 
there was mounted a double-groove pulley 
from which endless bands were taken to two 
hand-driven wheels. A revolution counter 
was coupled to the shaft. The floating 
support of the calorimeter body relieved the 
shaft of the weight of the body and almost 
completely eliminated external friction. 
The procedure followed in an experiment 
with this apparatus was to load the scale 
pans with known weights and then to rotate 
the paddle-wheel until the reaction on the 
wall of the calorimeter body was sufficient 
to raise the weights about lft. from the 
ground. During the whole of the subsequent 
period, the hand wheels were rotated at such 
a rate as to keep the weights at a constant 
height. The task of rotating the paddle- 
wheel in this manner was entrusted to the 
experimenter’s son, Mr. B. A. Joule. To the 
number of revolutions of the paddle-wheel 
while the weights were off the ground there 
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ROWLAND’S APPARATUS 


was added half the number made during 
the initial lifting and final lowering move- 
ments. The time during which the paddle- 
wheel was rotated was carefully noted. It 
varied from 41 min. to 50 min. 

Joule carried out five series of experiments 
with this apparatus, but felt it advisable to 
neglect the results of the first and second. 
Averaging the results of the remaining three, 
he found the mechanical equivalent reduced 
to weighings in vacuo at sea level and in the 
latitude of Greenwich to be 772-55 foot- 
unds per pound of water raised from 
60 deg. to 61 deg. Fah. 

The 1849 result was thus confirmed. The 
discrepancy in the 1865 result remained 
unexplained until it was discovered some 
years later that the standard of resistance 
supplied to Joule by the British Association 
Committee was in error on the low side. 
When the necessary correction was made, 
the discrepancy almost completely dis- 
appeared, and the three groups of experi- 
ments gave substantially identical values 
of the equivalent at approximately 772-5. 
It is of philosophical, interest to note that 
this final result reached by Joule is within 
two or three units of one of his earliest values, 
namely, the figure of 770, which he recorded 
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in 1843 from his perforated piston experi- 
ments. 

The story of the determination of the 
mechanical equivalent of heat does not end 
with the termination of Joule’s prolonged 
series of painstaking investigations. It has 
been continued from Joule’s day down to 
recent times by many experimenters using 
different apparatus and methods. The 
results of these experiments have served to 
confirm the accuracy of Joule’s final value of 
the equivalent, provided allowance is made 
for two factors which he did not take into 
account. One of these factors is the varia- 
tion of the specific heat of water with its 
temperature. Joule’s final value of the 
equivalent—772-55—was stated by him to 
be the mechanical work required to raise 
1 lb. of water from 60 deg. to 61 deg. Fah. 
The British Thermal Unit, however, is—or, 
at least, until recently, was—defined as 
1/180th of the amount of heat required to 
raise a pound of water from 32 deg. to 212 deg. 
Hence a slight adjustment of the figure 
772-55 is required in order to convert it to 
the mechanical equilvanent of 1 B.Th.U., as 
thus defined. The second factor arises from 
the fact that in his experiments Joule used 
mercury-in-glass thermometers. He took the 
greatest pains to measure his temperatures 
correctly, but, as judged by the International 
standard hydrogen thermometer, introduced 
in 1887, there is no doubt that his readings 
contained small discrepancies, of which he 
was not, and, of course, could not at the time 
have been, aware. 

If allowance is made for these two factors, 
very little else is left to correct in Joule’s 
final figure. Their joint effect is to raise the 
value of the equivalent a few points. To-day 
as a result of the great amount of work which 
has been done on the subject since Joule’s 
time, the value of the mechanical equivalent 
of heat is now commonly accepted as being 
778 plus or minus a few decimals. 

Of the investigations subsequent to Joule’s, 
brief mention may be made of a few of the 
more noteworthy. In 1877-78 Rowland, 
at Baltimore, repeated Joule’s “ friction 
balance” experiments of 1870 on a large 
scale. He employed a steam engine to rotate 
the paddle-wheel and worked it at a rate 
such that a rise of 25 deg. Cent. in the tem- 
perature of the water was produced in about 
40 min. He determined the mechanical 
equivalent at each degree of temperature 
from 5 deg. to 36 deg. Cent., and found that 
it varied with the temperature, the least 
amount of work being required to raise a 
gramme of water 1 deg. Cent. when the 
temperature was in the neighbourhood of 
30 deg. Cent. In other words, Rowland’s 
work demonstrated that the specific heat of 
water was not constant. Taking Rowland’s 
value at 15 deg. Cent., which corresponds 
with Joule’s 60 deg. Fah., we find that in 
British units it is equivalent to 778-7 foot- 
pounds. 

Another large-scale investigation was made 
by Osborne Reynolds and W. H. Moorby at 
Owens College, Manchester, in 1896. This 
investigation was carried out with the aid of 
the ordinary equipment provided in the engi- 
neering laboratory for instructional purposes, 
with the addition of a number of special 
appliances and measuring devices. The main 
part of the equipment employed consisted of 
a 100 H.P. triple-expansion engine coupled 
to a Froude hydraulic brake. The general 


plan of the experiments consisted of measur- 
ing the reaction moment of the brake when 
the water, entering it at 32 deg. Fah., was 
adjusted to such amount that it left the 
brake at 212 deg. The engine speed was kept 
constant during each trial, which lasted 
62 min., and the amount of water passing 





through the brake during that time was care- 
fully weighed. The result arrived at was the 
mean value of the equivalent over the range 
of 180 deg. between the freezing and boiling 
points, but from Regnault’s tables of the 
specific heat of water it could be expressed 
as the value corresponding to any specified 
temperature within that range. The method 
possessed the advantage that it freed the 
experiments of dependence upon the accuracy 
of the thermometers employed, except in so 
far as thermometers had to be used to identify 
the freezing and boiling points. Eighty 
trials in all were made, but some of them for 
various reasons were rejected in the final 
count. The remainder yielded an average 
value of 776-94 foot-pounds as the mecha- 
nical work required to raise 1 lb. of water 
through 1/180th of the temperature range 
between the ing and boiling points. 
This result refers to the latitude of Man- 
chester. To compare it with Joule’s final 
value of 772-55 we must convert it to the 
latitude of Greenwich and make it applicable 
to the specific temperature rise from 60 deg. 
to 61 deg. Fah. So adjusted, Reynolds’ and 
Moorby’s result becomes 773-87. 

The “indirect” or electrical heating 
method of determining the equivalent has 
been employed by several different investi- 
gators since Joule’s time, notably by Griffiths 
in 1883, who obtained the value of 780-2 foot- 
pounds at 60 deg. for the latitude of Green- 
wich, and Schuster and Gannon in 1895, who 
found it to be 779-2 for the same con- 
ditions. 

One other method by’ which the value of 
the equivalent has been measured may be 
mentioned, in view of the fact that it repre- 
sents a combination of the “direct” and 
electrical methods. In 1927 Laby and 
Hercus published the results of experiments 
which they had made in Australia with an 
apparatus described as an “ induction dyna- 
mometer.” This apparatus consisted of a 
rotating electromagnet, between the poles of 
which a copper calorimeter was suspended in 
a manner leaving it free to turn about a 


vertical axis. The rotating magnetic field 
applied a couple to the calorimeter, the 
magnitude of which was measured by 
means of weights acting through fine wires 
on a pulley fixed to the calorimeter, the 
weights being adjusted to the value required 
to hold the calorimeter stationary after the 
same manner as used by Joule in his-“ friction 
balance” apparatus of 1870. The rotating 
magnetic field induced currents in the 
stationary copper calorimeter, and thereby 
heated it and a stream of water flowing 
through it. The inlet and exit temperatures 
of the water were measured by means of 
thermocouples. The value of the equivalent 
was determined by comparing the heat in 
the water flowing in a given time with the 
product of the couple applied to the calori- 
meter by the balance weights and the number 
of turns made by the electromagnet in the 
same time. The mean value of the equi- 
valent deduced from these experiments was 
778-31 for the latitude of Greenwich and at 
60 deg. Fah. 

The efforts of physicists to determine the 
mechanical equivalent of heat have, as our 
chronicle of them shows, extended over more 
than 120 years. To-day, it would seem, the 
work is finished. As an elementary part of 
our scientific faith we accept the converti- 
bility of work into heat, and we know the 
rate of exchange to a high, although not 
absolute, degree of accuracy. Further research 
cannot hope to do more than refine our know- 
ledge of the equivalent by a few decimal 
points. So far as the engineer is concerned, 
we can say that the long search is finished. 
But is the physicist content? We do not 
feel that he should be. The story of the dis- 
covery of argon, of radium, of the planet 
Neptune, and many another chapter in 
scientific history, teaches us the importance 
which frequently attaches to the study of 
residuals. It is not fantastic to suggest 
that in the last few decimal places of the 
mechanical equivalent of heat, there may 
be hidden some facts of great scientific 





interest. 








Air Force. Targets 


No. XXXVIII—DORTMUND-EMS CANAL 


(Continued from page 431, June 2nd) 


last week’s issue we recorded briefly the 
latest attack on the Dortmund-Ems canal. 
A further reconnaissance recently made by 
the Royal Air Force shows that the damage 
to the canal is considerably more than was at 
first thought. It has now been established 
that the whole of the stretch of the canal 
from the double aqueduct over the River 
Ems at Miinster to the junction of the canal 
with the Ems-Weser-Mittelland canal at 
Bevergern is empty. This, as is indicated 
by our drawings, covers a distance of approxi- 
mately 18 miles. At least 110 large and small 
barges are stranded on the bed of the canal. 
The attack can be looked upon as one of 
the most damaging made on Germany’s 
internal transport system since the beginning 
of the war. 


THe ATTACK 


The attack took place where the canal 
was particularly vulnerable, at the Glane 
by-pass, near Ladbergen, somewhat north of 
the River Ems aqueducts. Atthispoint both 
sections of the canal flow above the level 





of the surrounding country, between embank- 
ments and over the River Glane, the bed of 
which, to make identification less easy, has 
been carefully camouflaged. Our engravings 
show the target before and after the bomb- 
ing. A force of ninety-six Lancaster bombers 
of R.A.F. Bomber Command, with 12,000 lb. 
and other bombs, was dispatched on the 
night of September 3rd, and Wing Com- 
mander G. W. Curry, D.M.C. and Bar, of 
West Monkseaton, Northumberland, led the 
force. The main attack lasted from 9.35 
to 10.15 p.m., while another attack was made 
on the important industries of the town 
of Minster not many miles away. The 
12,000 lb. bombs made huge gaps in the 
embankments alongside both sections of the 
canal. In order to prevent the draining of 
the canal, safety or stop gates had been 
built in both sections, but the bombs have 
fallen so as to make these gates useless, and 
the water has been let out from both sides. 
Indeed, as already méntioned, the damage is 
more extensive than the first reconnaissance 
photographs showed, and it can now be 
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stated that the whole stretch of canal from 
the double aqueduct over the River Ems up 
to the junction of the main canal with the 
Ems-Weser-Mittelland canal to Minden, which 
pranches off between the Bergeshovede and 


the Bevergern locks near Bevergern has been: 


drained. The length of the doubling at the 

int of attack is about 1-86 miles. In one 
of the photographs we reproduce a barge will 
be seen lying at the bottom of the waterway, 





or further damage to the aircraft. On August 
17th it was announced that the King had 
been graciously pleased to confer upon Acting 
Flight-Lieut. Learoyd the Victoria Cross in 
recognition of most conspicuous bravery. 

We described in our issue of July 28th, 
1940, the bombing of the aqueducts over the 
River Ems, and described the stop or safety 
gates provided on the canal to prevent drain- 
ing should an embankment be breached. In 





DORTMUND-EMS CANAL BEFORE ATTACK 


while other photographs taken at the same 
time, but not reproduced here, show long 
lines of barges in the same plight. As 
was expected, the canal area was closely 
guarded by anti-aircraft guns and by search- 
lights. Some bombers attacked by means of 
markers, while others came down below the 
cloud to deliver their bombs. On the night 
in question, twenty-two bombers out of the 
ninety-six were reported missing, and of 
these, fourteen were lost in the attack on 
the canal. 


Some Previous ATTACKS 


From the beginning of the war the import- 
ance of the Dortmund-Ems canal, as a 
means of internal transport, has been fully 
recognised, and from time to time attacks 
have been made on it. The first successful 
attack was made as early as August 12th, 
1940, when Flight-Lieut. Learoyd attacked 
a special target on the Dortmund-Ems canal 
in a Handley-Page Hampden bomber. He 
had attacked this special objective on a pre- 
vious occasion and was well aware of the 
risks entailed. In order to achieve success, 
it was necessary to approach from a direction 
well known to the enemy through a lane of 
specially disposed anti-aircraft defences, and 
in the face of the most intense point-blank 
fire from guns of all calibres. Flight-Lieut. 
Learoyd made his attack from a height of 
150ft. His aircraft was repeatedly hit, and 
large pieces of the main planes were torn 
away. Of the preceding aircraft, all were 
hit and two were lost. He subsequently 
brought his wrecked aircraft home, and, as 
the landing flaps were inoperative and the 
undercarriage indicator was out of action, 
he waited for dawn in the vicinity of his 
aerodrome before landing, which he accom- 
plished without causing injury to his crew 








that year frequent attacks were made on 
traffic using the canal, and on locks, barges, 
and bridges on the canal. 


CONSTRUCTION AND WIDENING 


The original Dortmund-Ems canal was 
sanctioned in 1886, and Dortmund was fixed 





as its starting point. It was completed about 
1899. During the last war a connection was 
made to the Rhine and to central and eastern 
Germany by way of the River Weser and the 
Mittelland canal, vid Minden. Altogether, 
the length of the canal from Emden to 
Dortmund is about 168 miles, with a further 
8 miles on the important extension to the 
River Rhine by the Rhine-Herne canal. At 
Datteln, two further connections are made, 
one to the marshalling yards at Hamm by 
the Dattlen-Hamm or Lippe canal, and on 
the other side to Wesel higher up the Rhine. 
As indicated in our profile drawing, the 
summit of the canal is at Henrichtenburg, 
at which point a hydraulic lift is installed to 
lower and raise barges the 46ft. between the 
Dortmund reach and that of the main section 
up to the first lock a little north of Miinster. 

As originally designed, the canal was to 
accommodate 750-ton barges and vessels, 
and it had a total width at water level of 
98-4ft., a depth of 7-48ft., and a bottom 
width of 52-5ft. As the importance of the 
waterway increased, widening took place in 
order to make provision for 1500-ton barges. 
The water level width was increased to 131ft. 
and the bottom width to 65ft. 4in., with a 
depth of 11-48ft. Whereas the 750-ton 
barges had dimensions of 220ft. length, 
26-9ft. width, and 6-35ft. draught, the 
1500-ton barges had a length varying from 
270ft. to 280ft., a width of 31-2ft. or 31-5ft., 
and a draught of 8-2ft. By the use of steel 
piling at appropriate sections, the width of 
the canal at water line level was increased 
to 124ft., with perpendicular instead of 


sloping banks, which enabled three 1500-ton - 


barges—one at the centre and on each 
side—to pass easily. These alternative 
sections increased the areas of the water 
channel as follows :—629 square feet in 
cutting or 802 square feet in embankment; 
to 1120, 1116, and 1430 square feet. To 
facilitate the easier handling of trains of 
barges, no less than nine canal doublings, 
in order to form by-pass sections, were, 
constructed, and a new lateral canal channel 
was built between Hanekenfahr, at a point 
near the junction with the Ems-Vechte 
canal at Glessen, and Papenburg, where 
it joins the main canal. The North Sea 
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connections at Emden were illustrated in the 
map reproduced in our description of the 
Emden target in our issue of July 3lst, 
1942. 

Even in 1936 it was known that the Dort- 
mund-Ems canal carried no less than 
11,000,000 tons of freight each year, either 
to and from the North Sea or eastwards by 
the Mittelland canal, which links with 
Berlin, Saxony, and Silesia, and the inland 
ports of Central and Eastern Germany. 
Inland water traffic has greatly increased 
during the present war, with the increasing 


Wesel - Datteln Canal 










te 





Miles 


2 \7t VEN 


DORTMUND / 
LUDINGHAUSEN-*\ SENDEN 


Datteln - Hamm Canal 


“THE ENGINEER 


DORTMUND - 


strain on the German railway system, and the 
shortage of oil fuel and petrol necessary for 
road transport. Some stretches of the canal 
carried three times as much traffic in 1943 as 
before the war. 


Some EFFECTS OF THE ATTACK 


By means of this latest attack, at one blow 
the main bottle-neck in the vast and vital 
inland waterway system of Germany has 
been entirely severed. It is expected that the 
economic and military effects of this dis- 
turbance will be enormous and far-reaching. 
The Ruhr, with its important engineering, 
chemical, and mining industries, has been 
completely isolated by waterway, both from 


Full Employment in British 
Shipyards 


Mr. A. Murray SrepxHen, the re-elected 
President of the Institution of Engineers and 
Shipbuilders in Scotland, took as the subject 
for his Presidential Address in Glasgow on 
October 3rd ‘Full Employment in British 
Shipyards.” . 

He recalled the assurances of the Minister of 
Labour and the First Lord of the Admiralty in 
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promises the present Government would do 
everything possible to see that employment in 
shipbuilding was kept at as regular and high a 
level as possible. The fact that no industry has 
had such a record of booms and slum r 
diagram, Fig. 1—in the past as British ship- 
building made the application of the full 
employment policy to the industry less easy 
than in many other industries. 


Errects oF WaR 


Twice within thirty years the shipyards of 
the world under the spur of war have launched 
in five years what would normally be twenty 
years’ output of ships. Unlike other munitions 
of war, ships—even wartime-built ships—have 
lives of up to twenty years. Mr. Stephen 
quoted figures which proved that wars have 
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Germany. Bulk traffic will be forced on to the 
railways, and railway traffic, in turn, forced 
on to the roads, using up more oil and petrol. 
Some of the traffic affected will be the coal 
and heavy industrial products of the factories 
of Dortmund, Minster, Hagen, Bochum, 
Herne, Gelsenkirchen, Essen, Mulheim, 
Sterkrade, Hamborn, Duisburg, and Ober- 
hausen, all of which industries were depend- 
ent on the canal system to send goods to 
Berlin and the east. The gupply of iron ore 
from Scandinavia is cut off, as is also the 
return of much-needed coal to Scandinavian 
countries. Moreover the railheads and mar- 
shalling yards at Osnabruck, Hamm, Soest, 
and Schwerte, all of which were served by the 
Dortmund-Ems canal and its various branches 





will be further congested. 
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had in the long run 4 very adverse effect on 
British shipbuilding. After the last war the 
industry barely survived on any large scale, the 
number of apprentices fell to a negligible level, 
trade union membership dwindled, and funds 
melted away, and many yards whose names 
were world-famous disappeared with the loss of 
millions of capital. All that came on top of a 
wartime 33 per cent. expansion in berth capa- 
city available after the war to meet a demand 
less than half the pre-1914 level. 

The reply of the industry to these circum- 
stances was an endeavour to produce better 
ships at lower cost, and much yard reorganisa- 
tion was done. But there were too many yards 
to deal with the reduced demand, and the 
facilities were reduced voluntarily through the 
operation of National Shipbuilders’ Security, 
Ltd., in a manner estimated, by concentration 
of production and reduced overheads, to have 


effected a saving of at least 6 per cent. in the 
price of ships. 


PLANNING Navat WorK 


The disarmament policy after the last war 
had a serious effect on the industry—geg 
diagram, Fig. 2. The decline in naval work 
coincided with the decline in merchant work, 
Mr. Stephen suggested that that was a field 
which could be planned in the future to main. 
tain employment and keep the Navy up to date, 
Something, too, should be done for ship repair. 
ing, by giving the various districts a proportion 
of the naval refitting work instead of leaving 
ship repairing entirely dependent on merchant 
work. 

If Britain in the inter-war period failed to 
realise the key defence position of shipbuilding, 
Germany did not, and deliberately engineered 
a campaign to weaken British shipbuilding 
economically, a campaign which nearly suc- 
ceeded. 


REPARATIONS TONNAGE 


Reparations tonnage played into the enemy’s 
hands. Some 2,500,000 tons of enemy 


average work of British yards, was sold at 
inflated prices to British and Allied owners, 
most of whom lost money on the ships in the 
long run. There is some assurance this time 
that the mistake will not be repeated. Ex- 
enemy tonnage should go to the scrap yards 
instead of being allowed to cut across the full 
employment policy. 


AMERICAN SURPLUS TONNAGE 


What is to be done with the great volume of 
American war-built tonnage? Mr. Stephen 
expressed a hope that the solution, which rests 
with the American Government, will prove to 
be one which does not harm the shipping and 
shipbuilding industries of this country. Some 
might be chartered to Great Britain and her 
Allies temporarily for the reconstruction period. 
It is a difficult problem for the Americans, and 
one which must command sympathy in the 
difficulties of reaching a solution. 


** Burtp BrivrisH ” 


With a strong shipbuilding industry an essen- 
tial to this country, conditions should be created 
resulting in the building of all-British ships and 
the carrying out of all major repairs to them in 
British yards. The British Mercantile Marine 
should be maintained at a level higher than that 
of 1939. The trade routes from which the Axis 
countries ousted us before the war should be 
restored to us. The building and owning of 
ocean-going ships by the Axis countries 
should be banned as a security measure against 
future war. 

After the last war, so far as shipping was con- 
cerned, Britain lost the peace. Before 1914 she 
owned 41-6 per cent. of the world tonnage, 
and twenty-five years later that proportion had 
fallen to 26-4 per cent. Another peace like 
that would so enfeeble the maritime industries 
as to make impossible survival in a third world 
war. 


Tue FINANCIAL PROBLEM 


The post-war problem of the industry is in 
large measure financial. British shipping needs 
cheap finance for rebuilding and financial legis- 
lation should recognise that British shipbuilding 
is working through a wasting asset—the tem- 
porary great demand for ships. The day will 
come when this asset has been worked off and 
the finance which would normally have been 
saved has been swept away in E.P.T. The 
Board of Inland Revenue should no longer turn 
a deaf ear to that position. 

In 1930 sales of new ships to foreign owners 
were worth nearly £20 million. In 1938 they 
had declined to just over £6 million. Put 
another way, the British share of the world 
export market in merchant ships. fell from 
something like 100 per cent. at the end of the 
last century to 7-5 per cent. in 1937 and 19 per 
cent. in 1938. Where had it gone to? Mostly 
to the northern European nations, who did 
81 per cent. of the world export business in 





new ships in 1937 and 68 per cent. in 1938. 


shipping, equal to something like two years’’ 
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{he time has come when we must make use of 
our position as the world’s largest importer to 
make bargains to favour our exports. 

Mr. Stephen. sees signs that Government 

licy may be more realistic than hitherto— 
there is the White Paper on Employment Policy, 
the reforms at the Foreign Office, and the 
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Chancellor’s new outlook on depreciation which 
will give the shipbuilder more incentive to keep 
his works up to date and the shipowner more 
incentive to replace his older ships by new ones. 
It might pay, too, to prohibit the export of 
really old ships and keep them either for 


scrapping or as a strategic reserve. The argu-|and employees must ensure that by continued 


EMPLOYMENT IN SHIPBUILDING ANO SHIPREPAIRING INDUSTRIES. 
1920 — 1939. 
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ment that the export of old ships induces other 
countries not to build new ships to compete 
against us convinces no one to-day. 


Futt EmMptoyMent NEEDS EFFICIENCY 


Even assuming the restoration of the British 
Mercantile Marine to a higher level than 1939, 
it is still difficult to see how the large numbers 
brought into the industry for wartime could be 
maintained in full employment. New ships 
will be more numerous and replacements in 
consequence fewer. The higher proportion of 
new ships will mean less repair work, and ship- 
repairing pre-war employed a third of the men 
in the industry. The swollen industry must 
therefore be deflated somewhat and adjusted 
to deal with the maximum of regular work. 
Only by unrivalled efficiency can a large labour 





GROSS TONS 
DISPLACEMENT. 





YEARS. 





force be maintained at a good standard of living, 
and British ships must be economical both in 
first cost and running costs. To this end one 
step already taken has been the establishment of 
the British Shipbuilding Research Association. 

British shipbuilding can show a remarkable 
record of co-operation between employers and 
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employees, both before and during the war. 
Continued co-operation and maximum effort 
will be required in the post-war years. 

The opportunities are great, but the coming 
of peace will not automatically usher in an era 
of prosperity for shipbuilding, and employers 
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united efforts the industry is re-established on 
sound modern foundations. 








Leaded Gun-Metal for Pressure 
Castings* 
By FRANK HUDSON,{ Member 
In the past it has been customary for engi- 
neers and designers to favour the use of either 
Admiralty gun-metal containing copper 88, 


tin 10, zine 2 per cent., or alternatively a higher- 
tin alloy containing copper 86, tin 12, zinc 





* Inst. of Metals, Birmingham, September 20th. 


+ Research and Development Dept., The Mond Nickel r 





Company, Ltd, 


2 per cent., for castings which have to resist the 
higher pressures associated with the handling 
of water, oil, and air. The reasons for the 
original use of these alloys remain obscure, but, 
following the experience gained from the appli- 
cation of leaded gun-metals of lower tin content, 
such as that specified in War Emergency British 
Standard Specification 1024—1944, containing 
copper 86, tin 7, zine 5, lead 2 per cent., it has 
become increasingly evident to engineers and 
founders alike that there are probably more 
suitable alloys available for the manufacture of 
pressure castings, particularly those of variable 
section, such as valve bodies, pump, telemotor 
and air compressor cylinders, air bottles, 
torpedo castings, &c., than those formerly 
employed for this purpose. 

A request, therefore, from the Engineer-in- 
Chief’s Department, Admiralty, received in 
January, 1943, suggesting that the author 
might usefully investigate this matter, occa- 
sioned little surprise, and the purpose of this 
paper is to record some of the more pertinent 
facts obtained in a series of trials conducted at 
the works of various Admiralty contractors 
throughout the country in an endeavour to 
obtain data on gun-metals more suited to the 
production of high-pressure castings from both 
the practical and economic points of view. 


Founpry TRIALS 


It has been the considered opinion of foundry- 
men for many years that the addition of certain 
elements to gun-metal improves pressure tight- 
ness, and there is some evidence to indicate that 
lead and nickel are useful in this direction. 
Additions of lead seem to be particularly 
effective, especially for castings of varying 
section which cannot be properly fed in the 
foundry, but unfortunately no information is 
available as to the exact amount of lead 
required. This factor is of some importance, 
because the addition of this element must be 
controlled in view of its liability to impair 
mechanical properties. The effect of nickel 
additions to gun-metal is now fairly well estab- 
lished, and whilst the effect of this metal may 
not be so pronounced as that of lead in pro- 
moting pressure tightness, it has the advantage 
of imparting improved mechanical properties 
and can therefore be utilised, if necessary, to 
reduce the detrimental effect of lead. 

Accordingly, it was decided to try out the 
effect of lead and nickel additions on certain 
high-pressure castings which had given trouble 
when made in 86 : 12: 2 or 88 : 10 : 2 gun-metal. 
Furthermore, in order to meet the present 
supply position, it was considered advisable to 
utilise a base material with the lowest possible 
tin content likely to satisfy service conditions, 
and as a result of preliminary talks with 
founders and engineers it was decided to adopt 
for this purpose the 86:7:5:2 alloy, as 
specified in B.S.S. 1024—1944, to which addi- 
tions of lead and nickel could be made. 

Prelimi tests were conducted at the 
works of Brown Bros. and Co., Ltd., on two 
types of telemotor receiving cylinders as 
employed in marine steering gear, cast in dry 
sand and having a general design as shown in 
Fig. 1. These castings are between 2ft. and 3ft. 
in length, with a variation in section_between 
fsin. and l}in., weigh between 150Ib. and 
200 Ib. in the rough state, and are subjected to 
@ test pressure of 2000 Ib. per square inch. No 
attempt was made to modify actual moulding 
practice, as it was considered desirable to study 
the effect of only one variable at a time, 
namely, that of alloy composition. Care was, 
however, taken to ensure that the metal was 
substantially degassed by melting under suit- 
able conditions, and a pouring temperature of 
approximately 1180 deg. to 1200 deg. Cent. 
was employed in all cases. The results obtained 
on fourteen telemotor receiving cylinders 
tested in the fully machined condition can be 
summarised as follows :— 


(1) Out of three cylinders made in gun- 
metal containing tin 7, zinc 5, lead 5, nickel 
0-75 per cent., balance copper, three were 
pressure tight under a hydraulic test of 
2000 Ib. per square inch. 

(2) Out of five cylinders made in gun- 
metal containing tin 7, zinc 5, lead 5 per cent., 
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balance copper, three were pressure tight at 

2000 lb. per square inch. 

(3) Out of six eylinders made in gun-metal 
having compositions in the ranges of tin 7-10, 
zinc. 2-4, lead 0-4, nickel 0-1 per cent., 
balance copper, only one cylinder was 
obtained pressure tight at 2000 lb. per square 
inch. 

In view of these results it would appear that 
gun-metal containing tin 7, zine 5, lead 5, with 
or without a nickel addition, is more suited to 
the production of pressure-tight castings of the 

type under review than 

1 alloys of higher tin and 
lower lead contents. 

Foundry trials sub- 
sequently conducted by 
other firms on different 
types of pressure cast- 
ings confirmed the 
above finding. 

Glenfield and Ken- 
nedy, Ltd., tried out 
the 83:7:5:5 leaded 
gun-metal on a certain 
type of small hydraulic 
control valve casting, 
moulded in dry sand 
by the method shown in 
Fig. 2. This casting is 
normally made in the 
alloy containing copper 
86, tin 12, zinc 2 per 
cent., and is subjected 
to a test pressure of 
3000 lb. per square inch. 
The presence of internal 
ports gives rise to con- 
siderable variation in 
section and difficulty 
has been experienced 
from time to time in 
obtaining pressure-tight 

tesy Brown Bros. and castings. When. the 

neues 83:7:5:5 gun-metal 
was employed, no trouble was experienced 
in securing pressure tightness, although it should 
be noted that this alloy was found to be too soft 
for valves having line seating, but satisfactory 
for ordinary screw-down and for parallel-faced 
slide valves incorporating broader seats. 

Tests were also conducted by W. H. Allen, 
Sons and Co., Ltd., on a 3in. vertical spindle 
self-priming pump casing moulded in dry sand 
by the method illustrated in Fig. 3. The 
average wall thickness of this casting is around 
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der Casting Employed for 
Foundry Trials. (Cour- 





}in., increasing to jin. at the flanges, and_ it 
weighs about 250lb. One casting out of a 
batch of six was made in the 83:7:5:5 gun 
metal, the other five being in the 86:7:5:2 
alloy. Hydraulic tests conducted at 120 Ib. 
per square inch showed porosity on all five of 
the 86:7:5:2 castings. The casting made in 
the 83:7:5:5 gun-metal was quite sound, 
confirming the superiority of this alloy so far 
as pressure tightness is concerned. 

The 83:7:5:5 leaded gun-metal was also 





tried out by the Admiralty at Portsmouth 


Dockyard on various types of pressure castings | p' 


which had given trouble when made in either 
the 86:7:5:2 or 88:8:4 alloys. Without 
exception all the trial castings tested turned 
out 100 per cent. sound. 


Tests TO DESTRUCTION 


In order to obtain additional evidence of the 
effects of lead and nickel additions, it was 
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decided to investigate the matter further by 
making a simple type of casting, in the form of a 
flanged pipe, which could be tested to destruc- 
tion. No standard dimensions were laid down, 
but precautions were taken by co-operating 
firms to ensure that comparative conditions 
in individual tests were obtained as far as 
possible. Furthermore, all castings were 
machined, as shown by the in-lined areas in 
Figs. 4-6, primarily to ensure an even wall 
thickness and secondarily toexpose any internal 
porosity that might be present. Pressure 
tests were conducted by the application of 
blank flanges only, so that the castings received 
no reinforcement or support of any kind whilst 
under load. 

The result of initial bursting tests conducted 
by Glenfield and Kennedy, Ltd., on castings 
having a final }in. wall thickness, made in 
86:12:2 and 83:7:5:5 gun-metals, are 


is outlined in Table I. These confirm the 
revious results obtained and clearly show that 
there is little difference between 86: 12:2 and 
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Gun-metal casting containing copper 86, tin 12, zinc 
per cent. failed at 4144 lb. per square inch. 
Gun-metal casting containing copper 83, tin 7, zinc 5, 
lead 5 per cent. failed at 4368 Ib. per square inch, 
Fic. 4—Bursting Tests Conducted by Glenfield and 
Kennedy, Ltd. 


to 


83:7:5:5 gun-metals so far as bursting 
strength is concerned, although there is a dis. 
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tinct tendency for the leaded alloy to be 
superior in regard to pressure tightness. It is 
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also interesting to note the marked improve- 





ment in bursting strength which can be effected 


TaBLe I.—Results of Bursting Tests Conducted by Brown Bros. and Co., Ltd. 






































Pressure 
Composition, per cent. required to} Pressure 
$ cause first | required 
Casting |—-_——_,———___§—__-_§___—__ | Bign of per-} to cause Remarks. 
No. manent set/ failure, Ib. 
Phos- jon parallel] per sq. in. 
Copper.| Tin. | Zinc. | Lead. |Nickel.|phorus| portion, lb. 
per sq. in. 
1 85-40 | 12-90 | 1-24 | 0-25 | 0-16] Nil 3000 7280 Pipe split to within }in. of each 
flange 
oe 3000 5600 Casting did not burst, but leaked 
so badly that pressure could not 
| H be maintained 
3 84-00 7-02 | 3-74 | 4-90 | 0-31 Nil 3000 6160 Pipe portion of casting distorted 
|] —____— to barrel shape and then rup- 
4 3500 6440 tured. Surface roughened 
through deformation of crystal 
grains, similar to that shown by 
broken gun-metal tensile test 
bars 
5 81-14 | 7-10 | 3-62 | 5-20 | 2-94] Nil 4500 8120 Pipe portion only slightly dis- 
torted prior to rupture and 
crystal grain much finer than 
that shown by 3 and 4 




















shown in Fig. 4. It will be noted that the high- 
tin alloy required a pressure of 4144]b. per 
square inch to be applied before failure occurred, 
whilst the leaded alloy required a load of 
4368 lb. per square inch to cause rupture. 

A more comprehensive series of tests under- 
taken by Brown Bros. and Co., Ltd., on castings 
having a final wall thickness of jin. (Fig. 5) 


by the addition of nickel to the leaded gun- 
metal without any apparent deterioration in 
pressure tightness. 


(To be continued) 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Iron and Steel in the United States 

The iron and steel position in the United 
States does not alter much, and production, with a 
few minor exceptions, is well maintained. A 
revision of the blast-furnace capacity in the United 
States to July Ist, by the American Iron and Steel 
Institute, placed the capacity for the production of 
pig and ferro-alloys at 68,446,310 tons. The same 
authority placed the steel-making capacity of the 
country at 94,054,550 tons annually, including steel 
castings. These figures represent an increase since 
1940 of 12,700,000 tons in blast-furnace capacity 
and of more than 12,400,000 tons in steel-making 
capacity. It is pointed out that the expansion is 
described as an ‘‘ emergency one ”’ and is estimated 
to have cost over 2,000 million dollars, of which about 
half was furnished by the steel makers themselves, 
the balance being supplied by the Government. The 
open-hearth capacity on July Ist, 1944, was placed 
at 82,604,600 tons, compared with 82,223,610 tons 
on January Ist, 1944. The Bessemer steel capacity 
was estimated at 6,074,000 tons annually, which 
was practically unchanged from the beginning of 
January this year. The electric furnace capacity 
on July Ist, 1944, was placed at 5,372,150 tons 
annually, a slight increase over the estimate at the 
beginning of the year. The estimated capacity for 
crucible steel production was 3,800,000 tons per 
annum. The developments in the war in Europe 
have led to some changes in the American market. 
For instance, there is a noticeable tendency for 
buying to be for shorter terms, although this 
tendency may also be influenced by the increasing 
*“ spread ”” between the pig iron quotations and the 
lower quotations of scrap. In some districts the 
difference between the price of pig iron and heavy 
melting scrap is 6 dollars per ton. 


The Pig Iron Market 

Conditions in the foundry pig iron market 
have not noticeably improved during the past few 
weeks. Now and again there seemed a likelihood of 
an increase in the demand, but this was short-lived, 
and consumers’ requirements have not materially 
increased. The authorities have slightly relaxed 
their restrictions upon the production of certain 
domestic goods, but to only a minor extent, although 
the decision has naturally given rise to hopes that 
permission will be given to increase this class of 
product on a wider scale. The general demand upon 
the fqundries has materially decreased and, 
naturally, their requirements of pig iron have 
dropped to a corresponding extent. Until quite 
recently the general engineering foundries main- 
tained a fair amount of activity, but lately the 
available Government contracts have been curtailed 
and the demand for castings used for machine tools, 
tanks, &c., has been on a small scale compared with 
the demand earlier in the year. The jobbing 
foundries seem to have entered a period in which 
their activities are likely to be considerably curtailed. 
Both the engineering and jobbing foundries are 
receiving comparatively small supplies of hematite, 
which is still in tight supply and is only released by 
the Control when no other description of pig iron 
is suitable for the work in hand. Good supplies 
are available, however, of refined and low and 
medium-phosphorus pig iron, and these are passing 
into consumption in considerable quantities. The 
light castings industry is no better employed than 
it has been for many months. Large supplies of 
high-phosphorus pig iron are available, but this 
branch of the foundry industry is not likely to be 
busy until it is permitted to turn its attention to the 
production of ordinary building and other domestic 
articles. The demand for basic pig iron is main- 
tained at a fairly high rate; but, of course, the 
decline in the production of steel has affected the 
call for this class of pig iron. Supplies are adequate 
to meet consumers’ needs. There is also a fair 
volume of business passing in forge pig iron and the 
supply position in this department is comfortable. 


Scotland and the North 

Irregular and not very satisfactory con- 
ditions characterise the Scottish iron and steel 
industry. When the decline started and until quite 
recently, the works were carrying a heavy reserve 
of orders for delivery during the fourth quarter 
and were able to maintain a high rate of operation. 
These orders have been very much reduced in volume 
and some of the departments of the works are finding 
it increasingly difficult to maintain a rate of full 
operation. This is more noticeable at the heavy 
than the light mills, since it is in the heavy descrip- 
tions of finished steel that the decline in the demand 
is the most noticeable. The re-rolling branch of the 
industry has been less affected by the decline in new 
business than the big steelworks and there has been 

t 
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no falling-off in the volume of new business in light 
and medium sections and small steel bars, under 
3in. The demand for this class of material has been 
on a heavy scale for some time and the re-rolling 
works are heavily committed for deliveries reaching 
in many cases beyond the end of the year. Manage- 
ments in this section of the industry take an 
optimistic view, and although they realise that war 
contracts may be cancelled at short notice, they 
take the view that there will be heavy requirements 
from shipyards and armaments makers for a long 
time to come. The demand for large-diameter bars, 
which was a feature of the market not long ago, 
has sharply declined and, although the engineering 
industry continues to absorb respectable quantities, 
these do not approach the tonnages which were 
recently passing into consumption in this direction. 
Busy conditions rule at the sheet works and the 
volume of new business is maintained at a good 
level, although it is not so impressive as it was a 
few months ago. The demand is almost entirely for 
black plates and for the lighter thicknesses, the call 
for the thicker plates having tapered off consider- 
ably. There has been little change in the position 
of plates of late, and although there has been some 
slight improvement in business recently, the output 
of plates is well below the production which was 
maintained earlier in the year. Although the 
volume of business passing in iron and steel in the 
Lancashire market has fallen off considerably, the 
consuming industries are, for the most part, busy. 
Rather active conditions have developed recently in 
the alloy steel market, but there are indications 
that this is only a temporary movement and that 
the demand, particularly for the more expensive 
descriptions, will again fall off. A fair business has 
been transacted in high-carbon steel, and it seems 
probable that the production of this description will 
be increased. The demand for plates, after showing 
more activity than has been the case for some little 
time, has again declined, but busy conditions rule 
in the sheet market. The sheet works are carrying 
a considerable tonnage of orders and are assured of 
active conditions for several months. Active con- 
ditions rule at the steelworks on the North-West 
Coast, and although there is some falling-off in 
the volume of new business reaching the works, 
generally speaking, they have a fair amount of work 
in hand. 


The North-East Coast and Yorkshire 

Busy conditions prevail at the iron and 
steelworks on the North-East Coast. but the steady 
decline in the volume of demand over the greater 
part of the current year has materially reduced the 
volume of contracts in hand at most of the works. 
Government requirements for some months past 
now have been on a smaller scale than at any time 
during the war, and although the Government has 
reserved to itself the right of placing orders should 
emergency develop, there has been no sign of any 
increase in the Government requirements. Some 
slight improvement has been noticeable in the last 
week or two in the volume of business in plates, but 
the producing works could deal with a considerably 
larger volume of business than is reaching them. It 
is understood that quantities of plates are being 
shipped to the United States, but these orders are 
not large when they are divided amongst the works 
dealing with them. There is a strong demand, 
which has’ lasted for several months, for semi- 
finished material, and the pressure upon the home- 
producing works is stronger, since for some time 
the Control has released little material from their 
stocks of imported semis. It is generally believed 
that fresh supplies of billets and sheet bars will not 
be imported into this country for some time and 
that consumers’ needs of billets and sheet bars will 
have to be largely satisfied from home sources. 
Large tonnages of billets continue to pass to the 
re-rollers, whose requirements are on a heavy scale, 
since they are committed for considerable tonnages 
of small bars and sections for some time ahead. In 
addition to taking up considerable quantities of 
prime billets and sheet bars, the re-rollers are 
accepting defective billets, double-sawn crops, and 
shell discards. While the demand for small sections 
continues on a heavy scale, little business has been 
transacted in heavy sections. Active conditions 
characterise the Yorkshire steel industry. The 
demand for basic steel continues particularly strong 
and practically all the plant producing this descrip- 
tion is kept fully engaged. Recently there has been 
some sign of a decline in the demand for acid carbon 
steel, but the producing works are well employed 
and most of them carry sufficient orders to keep 
them busy for a long time. Whilst there has been 
an active demand for alloy steel of the cheaper 
descriptions, the more expensive kinds have not 
attracted a great deal of interest.. Business in high- 
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speed steel has been fairly good, but there has been 
a rather poor request for tool steel. The require- 
ments of the collieries are maintained and consider- 
able quantities of arches, roofing bars, and props 
continue to pass into consumption. 


The Midlands and South Wales 


Anticipations that a substantial revival in” 
the demand for iron and steel materials will develop 
before the autumn have been disappointed and the 
tendency is for business in all departments to decline. 
Most of the works, however, are busy, although the 
total production is well below the peak levels of a 
few months ago. The re-rolling section of the 
industry is fully employed and has enough work in 
hand to keep it busy for months. It is receiving 
satisfactory supplies of raw materials, in the shape 
of billets and sheet bars. The greater proportion 
of the orders in hand consist of light and medium 
sections and small steel bars, and the demand for 
these descriptions is maintained at a high level. 
There has been no improvement, however, in the 
volume of business in heavy structural materials. 
Satisfactory supplies of semi-finished steel are 
reaching the re-rollers, although recently there has 
been a slight tightness in the supplies of smaller 
billets. The demand for plates remains fairly good, 
although not so active as a few weeks ago. The 
sheet works, however, carry heavy order books, but 
this industry is assured of active working conditions 
for a long time. The amount of business in plates 
has fallen off, although it is anticipated that it will 
increase shortly, as it is expected that the shipyards’ 
requirements will be upon a heavy scale. For some 
time past, however, the shipyards have been showing 
more interest in the lighter sizes than in the heavy, 
and in the aggregate their demands have been well 
below their requirements of the early part of the 
year. Although the iron and steel industry in South 
Wales has maintained a fair rate of activity, there 
has been no change in the conditions and the 
demand appears to be gradually shrinking. A few 
more orders have been reported for plates, and there 
is a strong demand for light and medium sections. 
Of late a fair amount of business has been trans- 
acted in tinplates. All the orders coming on the 
market were for home consumers, and there has 
been no improvement in export business. The works 
now have as many orders as they can conveniently 
complete during the current delivery period. 


Iron and Steel Scrap 


The slightly easier conditions which have 
been noticeable in the iron and steel scrap market 
for the past few weeks have become rather more 
accentuated of late, and in this they reflect the 
decline in the volume of new business in the iron 
and steel industry. Supplies of most descriptions 
of scrap are liberal and consumers are showing an 
inclination to reduce their purchases. The steel- 
works are also limiting the issue of labels in some 
cases for heavy melting steel, which hitherto has 
been in rather eager demand. The sale of the lighter 
and inferior qualities of scrap, of which large quan- 
tities exist, is not easily arranged, and stocks of this 
description continue to accumulate. Most con- 
sumers appear to have good stocks of heavy mild 
steel scrap, cut to furnace or foundry sizes, but there 
is a moderate demand for bundled steel scrap and 
hydraulically compressed steel shearings. There is 
only an easy demand for mild steel turnings, and this 
quality continues to arise in considerable quantities. 
Mixed wrought iron and steel scrap for basic steel 
furnaces is meeting with a poor demand. Little 
interest has been shown in good heavy material, 
and whilst good quantities of light material are 
coming on the market at reduced prices, compara- 
tively small quantities have been disposed of. 
Heavy cast iron in large pieces and furnace sizes is 
in fairly active request and any parcels coming on 
the market are rapidly taken up. There is also an 
urgent call for good machinery scrap in cupola sizes. 
The quantities of this material coming forward are 
restricted. Generally, cast iron scrap has a steady 
demand and the ironfounders’ requirements are not 
easily satisfied in all districts. 








Brazit’s Rarway EqQuirMENT.—A report on 
Brazil’s post-war railway requirements shows that 
probably 20 per cent. of the locomotives and 30 per 
cent. of the rolling stock now in use will need to be 
replaced during the next five years, and another 
10 per cent. of the present total will be required for 
normal expansion. The-total number of loco- 
motives in use for all purposes and for all gauges is 
reported to be 3640, whilst rolling stock totals 
46,625 freight and 3960 passenger vehicles. 
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Air and Water 


BaRGES FOR THE ARGENTINE.—To form the 
nucleus of a State river fleet, the Argentine Ministry 
of Public Works has been authorised to spend 
6 million pesos on the construction of fifty barges for 
use on the Parana and Uruguay rivers. It is reported 
that some of the barges are to be constructed in 
private yards. 

Kasumi Hypro-Exectric ScHEME.—A hydro- 
electric and irrigation project somewhere near Riasi, 
Jammu, estimated to cost Rs. 12,00,00,000, has 
been considered by the Kashmir Post-War Recon- 
struction Committee. Indian Engineering reports 
that the scheme envisages the construction of a dam 
about 700ft. high, forming a lake nearly 40 to 50 
miles long and utilising the water of the lake to 
supplement the flow of the River Chenab during the 
winter. The Punjab Government, it is learnt, is 
also interested in the scheme for the electrification 
and irrigation of the Punjab, and negotiations are 
at present proceeding between the Punjab and the 
Kashmir Governments. 


Crviz AviaTION CONFERENCE.—Replying to a 
question in the House of Commons on October 4th, 
the Secretary of State for Air, Sir Archibald S'=clair, 
said that at the invitation of the Canadian Guvern- 
ment, officials of British Commonwealth Govern- 
ments would meet in Montreal on October 23rd 
to discuss operational and technical problems con- 
nected with the establishment of air routes between 
members of the British Commonwealth. Air trans- 
port services, operated for war purposes, would be 
reviewed, and it was expected that there would be 
discussions of possible operations during the 
remainder of the war, as well as in the post-war 
period. Any recommendations made by the con- 
ference would be submitted to the Governments 
for approval. 

InstTIruTION OF Navat ARCHITECTS.—The Council 
of the Institution of Naval Architects has made the 
following awards :—Institution of Naval Architects 
Scholarship in Naval Architecture (1944) to Mr. 
K. V. Taylor, of H.M. Dockyard, Portsmouth. The 
scholarship is of the value of £130 per annum, and 
will be held at the Royal Naval College, Greenwich, 
for three years. The Vickers-Armstrongs Scholar- 
ship in Naval Architecture (1944) to Mr. Ralph 
Downham, of Cammell Laird and Co., Ltd., Bir- 
kenhead. The scholarship is of the value of £200 
per annum for three years. The Yarrow Scholar- 
ship in Marine Engineering (1944) to Mr. P. R. 
Christopher, of H.M. Dockyard, Chatham. The 
scholarship is of the value of £125 per annum for 
three years. 

WoovEN BarceEs ror Or TRansPortT.—Accord- 
ing to an announcement by the United States Office 
of Defence Transportation, wooden barges are to be 
tried out for the movement of crude oil. The trials 
will be made with twelve barges operating on the 
Mississippi River. Railway Age says that a general 
report on the performance of the wooden barges has 
been made recently by Mr. Ernst Holzborn. Some 
time ago, 269 wooden barges were constructed 
under the direction of the Office of Defence Trans- 
portation, and, Mr. Holzborn stated, although they 
were not as efficient as steel tank barges, they had 
proved by actual performance to be satisfactory for 
transporting certain vital wartirte petroleum 
products. More than two-thirds of these vessels 
are now in use, sixty-four of them being employed 
in the transportation of residual oil on the Gulf 
Intracoastal Waterway from Texas fields to Florida 
refineries. ‘Twenty more are being fitted for that 
service, while others have been chartered to private 
carriers or turned over to the Armed Services. 


, Miscellanea 


INSTITUTION OF CivIL ENGINEERS.—The opening 
meeting of the new session of the Institution of Civil 
Engineers will take place at Great George Street, 
Westminster, S.W.1, on Tuesday, November 7th, 
at 5.30 p.m. Mr. F. E. Wentworth-Sheilds will 
deliver his Presidential Address. 


CoMMERCIAL AND INDUSTRIAL EpuUcATION.—The 
British Association for Commercial and Industrial 
Education has been actively engaged for some years 
on the problem of the recruitment and training of 
young workers, and has held successful confer- 
ences and also group meetings, at which repre- 
sentatives of industry and commerce have met 
representatives of educational bodies to consider 
the selection, training, and welfare of young people 
for industrial or commercial careers. Scottish 
members feel that the time is opportune for a 
similar exchange of views to take place in Scotland, 
and have organised a Scottish conference on “ The 








Young Worker in Industry and Commerce,’ to 
be held in the Glasgow and West of Scotland Com- 
mercial College on Friday, October 27th. The 
proceedings will be opened by the Secretary of 
State for Scotland, the Right Hon. Thomas John- 
ston, M.P. Attractive papers will be given by 
speakers prominently engaged on the personnel 
side of industry and commerce. The hon. organising 
secretary is Mr, J. B. Frizell, City Education 
Officer, 12, St. Giles Street, Edinburgh, 1, and the 
local secre’ » Dr. R. M, Allardyce, Director of 
Education, 129, Bath Street, Glasgow, C.2, 


InpD1An Screntists’ Vistr.—It is expected that 
the distinguished Indian scientists who are to 
visit this country will arrive very soon. They 
expect to stay in England for about seven weeks, 
during which time they will visit important 
scientific laboratories and industrial, medical, 
and agricultural research institutions in and 
near London, in the Midlands and North of 
England, and elsewhere in the United Kingdom. 
They will also discuss modern scientific progress 
with such bodies as the Royal Society, the Depart- 
ment of Scientific and Industrial Research, the 
Medical Research Council, the Agricultural Research 
Council, and the Radio Board. The visit of the 
Indian scientists follows the visit to India last winter 
of Professor A. V. Hill, M.P., Secretary of the Royal 
Society. It was then suggested that Indian 
scientific men should be given an opportunity of 
coming to the United Kingdom, and of establishing 
closer relations between the many new scientific 
organisations in India and corresponding organisa- 
tions here. The proposal was warmly welcomed by 
His Majesty’s Government and by the Government 
of India, and steps were at once taken to invite the 
scientists to come. They will be the guests of His 
Majesty’s Government while they are here. The 
plans for the visit are being prepared by a small 
committee consisting of representatives of the 
Royal Society, the British Council, and the Depart- 
ment of Scientific and Industrial Research. 


Personal and Business 


Peter BrotTHERHOOD, Ltd., announces the 
election to its board of directors of Messrs. 8. J. 
Bellamy, E. Markham, and W. Thompson, all of 
whom are members of its staff. 

Mr. ALEXANDER L. McCott has been elected 
chairman of the Superheater Company, Ltd., in 
succession to the late Mr. H. W. Lee. Mr. Harold 
Melhuish, secretary of the company, has been elected 
a director. 

Mr. FLEETWOOD PritcHARD, who has served as 
director of public relations at the Ministry of War 
Transport since 1940, has now resigned. He has 
consented to continue as a member of the Road 
Safety Committee. Mr. John Rosswick has 
succeeded him as director of public relations. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 











Association of Austrian Engineers 
Monday, Oct. 16th.—Austrian Centre, 69, Eton Avenue, 


N.W.3. ‘Jet Propulsion Rocket Propulsion,” E. 
Pribram. 7.30 p.m. 
British Standards Institution 
Tuesday, Oct. 17th.—Inst. of Mechanical Engineers, 
Storey’s Gate, St. James’s Park, S.W.1. Annual 
general meeting. 2.30 p.m. 
Institute of British Foundrymen 
Saturday, Oct. 14th.—Scotrish Brancu: Royal Tech- 


nical College, George Street, Glasgow. Presidential 
Address, T. Tyrie; and “‘ Wartime Calls on Women 
to Make Aluminium Air-Cooled Cylinder Heads,’’ 
M. J. Gregory. 3 p.m.—West Ripina Branca : 
Technical College, Bradford. Presidential Address, 
J. Biakiston ; and ‘“‘ Mechanical Aids to Core Pro- 
duction,” J. Blakiston. 6.30 p.m. 

Monday, Oct. 23rd.—SHEFFIELD Brancu: Royal 
Victoria Hotel, Sheffield. Presidential Address, 
E. Barron ; and ‘‘ Foundry Mindedness,” E. Barron. 


6.30 p.m. 
Ingtitute of Fuel 

Wednesday, Oct. 18th—N.W. Section: Engineers’ 

Club, Albert Square, Manchester. ‘‘ The Economics 

of Saving Fuel, with Particular Reference to the 





Memorial Institute, eae ham. Superh 
for Water-Tube Boilers,” L. C. Southeces — 
D. W. Rudorff. 2.30 p.m. 
Institute of Physics 
To-day, Oct. 13th.—ScorrtsH BRANCH : 
(Natural Philoso; 
Physics of the 
7 p.m. 
Institution of Automobile Engineers 
Sunday, Oct. 15th.—Lonpon Grapvuates: 12, Hobart 
Place, S8.W.1. ‘‘ Motor Racing me Record Break. 
ing,” Captain G. E. Eyston. 3 
Monday, Oct, 16th. ~-tamaibenion of and Ship. 
builders, Elmbank Crescent, Glasgow. Presidentia} 
Peal ‘History and Conjecture,” J. Shearman, 


The Univ 
hy Department), Glasgow. pd 
old State,” Sir Lawrence Bragg, 


Serurdeg Oct. 2lst.—WeEsTERN CENTRE: Grand Hotel, 
Bristol. Annual general meeting. 2.30 p.m, 

Tuesday, Oct. 24th.—James Watt Memorial Institute, 
York House, Great Charles Street, Birmingham, 
Presidential Address, “‘ History and Conjecture,” 
J. Shearman. 5 p.m. 

Wednesday, Oct. 25th.—The University, Leeds. ‘ Petrol : 
Its Development, Past, Present, and Future, with 
Some Notes on the Potentialities of High-Octane 
Fuels for Road Vehicles,” H. Fossett. 6.30 p.m, 


Institution of Electrical Engineers 


Monday, Oct. 16th.—Lonpon StupEnts’ Section: 
Savoy Plice, Victoria Embankment, W.C.2, 
rains Tru t. 7 p.m. 

Saturday, Oct. 2\st.—S. Miptanp CENTRE: Grand 
Hotel, Birmingham. Chairman’s Address, F. W, 
Lawton. 5.30 p.m. 


Monday, Oct. 23rd.—N.E. Centre: Neville Hall, West- 
gate Road, Newcastle-upon-Tyne. ‘“‘The De sign 
and Performance of Domestic Electric Appliances,” 
W. N. C. Clinch and F. Lynn. 6.15 p.m. 

Wednesday, Oct. 25th.—Rap1o Section: Savoy Place, 
Victoria Embankment, W.C.2. ‘The Develop. 
ment of Polythene as 8 High- Frequency Dielec- 
tric,”’ Willis Jackson. 5.30 p.m.—ScorrisH CENTRE : 
Heriot Watt College, "Edinburgh. “A Survey of 
the Performance of Post-War Television,” B. J. 


Edwards. 6 p.m. 
Institution of Mechanical Engineers 
Saturday, Oct. 14th.—Yorxs GrapvuaTes: College of 
Technology, Cookridge Street, Leeds. ‘“ Differ- 


ential Transmission Systems,” B. Bramall. 2.30 p.m. 
Monday, Oct. 16th.—Miptanp Grapvates : James Watt 
Memorial Institute, Great Charles Street, Birming- 

J. 


ham. “ Auxiliary ‘Equipment for Aircraft,” F. 
Bradbury. 7 p.m. 
Tuesday, Oct. 17th.—SoutH Wa tes Brancu: South 


Wales Institute of Engineers, Park Place, Cardiff. 
“Design and Construction of Inspection Gauges,” 
L. H. Leedham. 6 p.m. 

Thursday, Oct. 19th.—M1pLaND Brancu: James Watt 
Memorial Institute, Great Charles Street, Birming- 
ham. ‘The Application of Fabricated Construc- 
tion - Machine Design,’ Dr. F. Koenigsberger. 


5.30 
> “% " 20th. —Storey’s Gate, St. James’s Park, 
8.W.1. Presidential Address, “‘ Applied Research, * 
H. R. Ricardo. 5.30 p.m. 
; Iron and Steel Institute 
Wednesday, Oct. 18th.—Engineers’ Club, Albert Square, 


Manchester. ‘‘ Deformation of Metals,” H. W. 
Swift. 6.30 p.m. 
Junior Institution of Engineers 
To-day, Oct. 13th.—39, Victoria Street, S.W.1. ‘‘ Some 


Aspects in Post- War Merchant Ship Design,” C. A. 


Hobson. 6.30 

Friday, Oct. 20th. — : 39, Victoria Street, 8.W.1. 
“* Humidity and its Control,’ G. Morton. 6.30 p.m. 
—SHEFFIELD SEcTION: Metallurgical Club, West 


Street, Sheffield. Annual general meeting. 6.30 p.m. 


Liverpool Engineering Society 
Wednesday. Oct. 18th.—Municipal Annexe Buildings, 
EE em “Corrosion of Metals and Alloys,” 
mnett. 6 p.m. 


Manchester Association of Engineers 
Friday, Oct. 27th.—Engineers’ Club, Albert Equere, 
Manchester. ‘‘Screw Standards v. Logic, 
Atkins. 6.30 p,m. 
Manchester Geological and Mining Society 
Tuesday, Oct. 24th.—Queen’s Chambers, 5, John Dalton 
Street, Manchester, 2. Presidential Address, E. H. 
Frazer; and ‘ Fire-Damp Emission from Lanca- 
shire Mines, E. H. Frazer. 2.45 p.m. 


Newcomen Society 
Wednesday, Oct. 18th.—Hall of the Chartered Institute of 
Patent Agents, Staple Inn Buildin, - W.C.1. 
“Stephenson Locomotive for the St. Etienne and 
Lyon Railway,” E. A. Forward. 2.30 p.m, 


North-East Coast Institution of Engineers and Shipbuilders 

Friday, Oct. 20th.—Literary and Philosophical Society, 

‘ewcastle- upon-Tyne. Presidential Address, Sir 
Summers Hunter. 6 p.m. 

Wednesday, Oct. 25th.—StuprEnt Section : Bolbec Hall, 
Westgate Road, Newcastle-upon-Tyne. Chairman’s 
Address, J. W. Eckhard. 6.45 p.m. 

Sheffield Metallurgical Association 

Saturday, Oct. 2\st.—Sheffield Metallurgical Club, 198, 
West Street, Sheffield, 1. ‘‘ The Oxidation of Steels 
in Furnace ‘Atmospheres,” A. Preece, 2.30 p.m. 


Sheffield Society of Engineers and Metallurgists 

Monday, Oct. 16th. —Royal Victoria Station Hotel, 
Sheffield. ‘* Technical Improvements Resulting 
from the Fuel Efficiency Campaign,” E. 8. Grumell. 
6 p.m. 
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' A Seven-Day Journal 


The Institute of Fuel 


THERE was a large and influential gathering 
at the annual luncheon of the Institute of Fuel 
on Thursday, October 12th, at the Connaught 
Rooms, which was attended by about 550 
members and guests. The chair was taken by 
the President, Dr. E. W. Smith, and after the 
loyal toast had been honoured the toast of 
“The Institute”? was proposed by Lord 
Woolton, the Minister of Reconstruction. 
British industry, he said, was never in such need 
of guidance and enlightenment as at the present 
time on the subject of fuel research. Britain 
owed her great industrial advance to the fact 
that she possessed an abundance of coal. To-day 
we were short of coal, Unless we bestirred our- 
selves there was no reason to suppose that we 
should be any better off when peace came. If 
we were to recover our world position the wheels 
of industry, Lord Woolton said, would have to 
revolve just as quickly as they did in war, and 
he asked the question whether we should have 
the coal we needed to supply the wheels of 
industry and to keep ourselves in reasonable 
comfort at home. Before the war our export 
trade was one of our most valuable sources for 
purchasing foreign exchange, and we should 
need this in much greater volume in the post- 
war period than we had needed it for a genera- 
tion past, if we were to buy all the food and raw 
materials required from foreign countries. We 
needed cheap coal and cheaper means of using 
coal. Subsequently, Mr. R. W. Foot, in replying 
on behalf of the guests, said that if real meaning 
was to be given to the Government’s policy of 
full employment, coal must show the way, and 
colliery owners were determined to do whatever 
they could to find the road as quickly as possible 
to the stability and prosperity of the coal 
industry, upon which the future of the country 
depended. 


Progress in the Gas Industry 


Ar the afternoon meeting of the Institute of 
Fuel, which followed the luncheon, Dr. E. W. 
Smith gave a short summary of his Presidential 
Address, in which a concise account of recent 
progress made in the gas industry is given. It 
deals with technical developments and research 
in the industry and in gas manufacture. Labo- 
ratory investigation on coal and coke are 
referred to and the laboratory control of 
materials of construction. The selection of 
carbonising plant is briefly touched upon and 
the flexibility of gas output discussed. . The use 
of mechanical producers in gasworks is described 
and in the final sections of the Address the 
recovery of coke, benzol, and coke oven gas are, 
in turn, dealt with. The future of the industry, 
Dr. Smith concludes, depends first on the extent 
to which its technical men maintain its technical 
position, and, secondly, on the way in which 
the industry as a whole, as distinct from its 
undertakings, is administered. Much is expected 
from the inquiry recently set up by the Ministry 
of Fuel and Power, but whatever recommenda- 
tions may be made, it will still rest with the rank 
and file of the industry—namely, the industry 
itself—to make the major contribution to its 
continued success. After being presented with 
the Melchett Medal for 1944, Dr. J. G. King, 
Director of the Gas Research Board, gave the 
Melchett Lecture, entitled ‘‘The Pattern of 
Fuel Research.” Dr. King dealt very fully 
with the hydrogenation of coal and coal pro- 
ducts, and illustrated some of the experimental 
apparatus designed for the distillation’ of coal 
under pressure in a stream of hydrogen, and 
for the study of coal hydrogenation in the liquid 
phase. The hydrogenation of tar was described, 
and a section through a converter given. Dr. 
King then gave a pattern of hydrogenation 
research, and passed on to consider the gasifica- 
tion of coal for which also a research pattern was 
given. Recent researches made on coal were 
described, and a pattern of research upon coal 
outlined. In his conclusion, Dr. King said that 


research there must always be space for the 
individualist, whose discoveries of new facts or 
quick recognition of their application should 
act as a recurring stimulus to the advance of 
organised research. 


Visit of Indian Scientists 


In connection with the visit to this country 
of seven leading Indian scientists, two of whom 
will arrive later, a reception took place at 
Burlington House on Monday, October 16th. 
Sir Henry Dale, the President of the Royal 
Society, received the guests, which included Mr. 
Attlee, the Lord President of the Council; Sir 
John Anderson, Chancellor of the Exchequer ; 
and Mr. R. A. Butler, the Minister of Education ; 
about 200 scientists and representatives of the 
Allied Nations and the Dominions were present. 
The members of the Indian Mission are :—Dr. 
Nazir Ahmad, Director of the Cotton Techno- 
logical Laboratory, Matunga, Bombay; Sir 
Shanti 8S. Bhatnagar, F.R.S., Director of 
Scientific and Industrial Research, India; 
Sir Jnan Chandra Ghosh, Director of the Indian 
Institute of Science, Bangalore, and President 
of the National Institute of Sciences of India ; 
Professor 8. K. Mitra, of the University College 
of Science, Calcutta, Chairman of the Radio 
Committee of the Board of Scientific and Indus- 
trial Research ; and Professor J. N. Mukherjee, 
Professor of Chemistry at Calcutta University. 
They will visit universities and important indus- 
trial plants in all parts of the country over a 
period of about six weeks. Professor Hill, 
introducing the Mission, said that India would 
probably need to spend £1000 million in order 
to obtain capital equipment for her industries, 
both in this country and in America, which will 
be visited by the Mission before the end of the 
year. The Mission had authority to place orders, 
both in this country and in America, for needed 
equipment. It was explained by members of 
the Mission that what India needed was long- 
term planning, which would affect many 
branches of industry. Many Indian students 
were ready to come to this country for training 
in scientific and technical subjects. 


British Air Routes Reopened 


Ir is announced that the longest civil air 
route in the world, from England to Australia 
and New Zealand, is now once again in opera- 
tion. This route, covering over 15,000 miles, 
has been made possible by linking the British 
Overseas Airways route from England to India 
with a remarkable 3500-mile non-stop service, 
the existence of which has only just been 
revealed, operated by British Overseas Airways 
Corporation’s Australian associate, Qantas 
Empire Airways, across the Indian Ocean from 
Ceylon to Western Australia. Tasman Empire 
Airways, another associate company of B.O.A.C., 
operates the final 1350-mile link from Sydney 
to New Zealand. From England the passengers 
in the big flying-boats of British Overseas 
Airways travel vid Gibraltar and through the 
Mediterranean to Cairo. From there they go 
on over the deserts of Transjordan and Iraq, 
along the Persian Gulf to Karachi, and then to 
Ceylon, where they are transferred to the 
Australian service. The Indian Ocean crossing 
of over 3500 miles is carried out in approxi- 
mately twenty-seven hours. The service is 
maintained by a small fleet of aircraft fitted 
with special long-range tanks. British Over- 
seas Airways has also found aeroplanes and 
men for its United Kingdom and Cape Town 
route of about 7500 miles, and its service from 
Durban to India. The most important spur 
line on the Cape Town route, especially in view 
of its development during the present war, is 
the line which runs right across Africa from east 
to west, from Khartoum to Lagos, on the west 
coast of Africa. In June, 1940, when Italy 
came into the war, the Mediterranean was 
closed and flying-boats had to go from England 


air life line for the troops in the Middle East 
In the development of Britain’s Empire air 
routes a focal point was Alexandria. From this 
city ran southward the route to South Africa ; 
eastwards there was the route across the 
Persian Gulf to India, the Far East, and 
Australia. During the war Britain’s merchant 
airmen have achieved one of their greatest feats 
in the conquest of the North Atlantic. 


British Standards Institution 


Tue annual general meeting of the British 
Standards Institution was held in London on 
Tuesday, October 17th. Sir Perey Ashley, 
Chairman of the General Council, paid tribute 
to the work of Mr. C, le Maistre on his retirement 
after forty years’ official association with the 
Institution, and also to Sir William Reavell on 
retiring from the chairmanship of the Engineer- 
ing Divisional Council. In reviewing some of 
the special work which had been carried out by 
the Institution during the war years, Sir Percy 
said that industrial standards, providing for 
accurate trade descriptions, methods of sampling 
and testing, and standards of performance, were 
likely to become increasingly desirable. If they 
were to meet the general acceptance, they must 
be prepared and promulgated either by a 
Government Department or by an independent 
body set up and maintained by the national 
industry as a whole, with Government support, 
but not under Government control. Such an 
organisation had been built up in the British 
Standards Institution, and Sir Percy had no 
doubt that British industry would prefer it to 
any form of Government Standards Bureau. 
Thought it might be necessary in some cases for 
the Government to enforce the observance of 
standards, progress would be most widespread 
and continuous if the policy of standardisation 
by consent was pursued consistently, and if the 
principles on which the Institution had been 
successfully built up and developed were main- 
tained. Lord Woolton was elected President 
of the Institution, and Sir Percy Ashley was 
elected Vice-President. Sir William Larke has 
been appointed to succeed Sir Percy Ashley as 
Chairman of the General Council. The meeting 
concluded with a warm tribute to the services 
rendered by Sir Percy Ashley to the Institution 
during his many years of association with its 
work, and particularly during the five years of 
his chairmanship of the General Council. 


‘ Basie Standard for Screw Threads 


A CONFERENCE arranged by the British 
Standards Institution on behalf of the Ministry 
of Production has just been concluded in 
London, at which certain problems connected 
with engineering standardisation have been 
considered. The conference was attended by a 
joint mission from Canada and the United 
States, which was unique in being the first joint 
mission to be sent to the United Kingdom by 
the Combined Production and Resources Board. 
The visiting mission was led by Mr. Elmer J. 
Bryant, of the United States, Chairman, and 
Mr. J. G. Morrow, of Canada, Vice-Chairman. 
The British Delegation in the conference was 
led by Mr. Stanley J. Harley, Chairman, and 
Mr. Percy Good, Vice-Chairman. The need for a 
single basic standard for screw threads in 
common use in place of the two separate systems 
which are not at present interchangeable was 
examined. The existence of these two systems 
has caused considerable difficulties in the pro- 
duction of items of equipment for common use 
in the prosecution of the war. A number of 
specialised types of screw threads also came 
under review and considerable progress was 
made in the formulation of recommendations 
for common standards. The general question 
of design and draughting procedure, including 
limits and fits for plain dimensions, was con- 


sidered, and it was felt that the possibility of 
establishing a uniform practice for the three 
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The | Mechanisation of British Collieries 


By SIR RICHARD REDMAYNE, K.C.B. 
No. Il1—(Continued from page 276, October 13th) 


MECHANISATION AT THE CoaL Facer 


| Bhpes-saas this heading there falls to be con- 
sidered that section of coal mining which, 
at any rate until recently, offers the widest 
scope for the substitution of mechanical 
power for man power, namely, in the mech- 
anical cutting of the coal, the mechanical 
loading of the coal, and its transportation 
along the coal face to the tubs, instead of the 
coal being hand hewn with the pick and 
shovel-filled into tubs. Mechanisation at the 
coal face is a matter of comparatively recent 
development here in Great Britain, on the 
Continent, and in the United States of 
America. 

It is not generally realised that the mech- 
anical coal cutter is of British origin. Great 
difficulties had to be overcome in securing 
the efficient operation of coal-cutting 
machines ; confined space, dirt and dust, dim 
light, violent and variable strains, and, too 
often, rough and ignorant handling, are con- 
ditions which test mechanical construction 
to the utmost. But in spite of all these 
difficulties, Great Britain led the way in the 
design, introduction, and successful working 
of mechanical coal cutters, a fact which 
should be borne in mind when invidious com- 
parisons are made, often by ill-informed 
critics, to the detriment of British mining 
methods as compared with those of Germany 
and the United States. 

The advent of cheap electric power gave a 
great impetus to the development of mech- 
anisation at the coal face and is chiefly 
accountable for the improvement in the 
design and application of coal cutters which 
has been witnessed of late years. 

Coal Cutters —Mechanical coal cutters are 
of various types and may be broadly classed 
as :— 

Dise machines. 

The bar type. 

The chain machine. 
Rotary heading machine. 
Percussive machines. 


Few disc and bar machines are now in use, 
the chain type being the favourite. 

The disc type was early at work in Great 
Britain, for it is probably unequalled in 
point of the work which it will perform under 
favourable conditions, though it has certain 
defined limitations—the depth of the cut, 
for instance, is less than with the bar type. 

The bar type is the most suitable machine 
for over cutting and deep cutting ; it cuts to 
a depth of 9ft. and can be applied to cutting 
in a fairly thick band. With regard to the 
chain machine, simplicity and strength of 
construction are the outstanding character- 
istics; probably what has conduced to its 
favourable reception of late years is the fact 
that it has a wide field of usefulness as 
between the conditions favourable to the 
application of the bar machine and those 
favourable to the disc machine. 

Rotary heading machines are machines 
used for the cutting of coal in driving main 
roadways. 

Under percussive machines are included the 
pneumatic hammer picks, weighing about 
16 lb. to 171b., which a man holds in his 
hands. These have-come largely into use in 
coal mines of recent years, more especially 
abroad, many thousands being employed in 
Westphalian and in Belgian collieries. 


About 75 per cent. of the coal raised in the 





Ruhr district is cut by means of hammer 
picks. There is a British make of this pick, 
the “‘ Eloy,” which is in use to some extent 
at British collieries. 

The pneumatic pick might perhaps be 
used to a greater extent than it is in those of 
our collieries where the existing conditions 
prevent the application of other types of 
mechanical coal cutters. 

The Advantages of Coal-Cutting Machinery. 
—The advantages obtainable by the mech- 
anical cutting of coal, as opposed to hand 
hewing, may be summarised as follows :— 


(1) Maintenance of straight faces with 
consequent better control of the roof, and 
as conducing to improved ventilation. 

(2) Increased output. 

(3) Regular timbering making for greater 
safety. 

(4) Reduction in the quantity of explo- 
sives or other “ blasting” agents used to 
bring down a given quantity of coal. 

(5) Less “pit room” necessary for a 
given output. 

(6) Improvement in safety conditions by 
reason of more rapid advance of the face 
and better control of the roof. 

(7) The possibility of working some thin 
seams, otherwise impossible of economic 
development. 

(8) An increased percentage of large 
coal. 


The successful operation of coal-cutting 
machines requires the rapid and regular 
clearing away of the coal, especially of the 
undercut coal. In thin seams, worked by 
the long-wall method—and the long-wall 
is the system on which British coal mines 
are chiefly laid out—there is not height 
enough for the coal tub to be taken along the 
face. Therefore when the coal is filled by 
hand, gateways (or roads into the face) must 
be made at frequent intervals of, say, not more 
than about 10 yards, to facilitate the labour 
of filling the coal from the face into the tub 
standing in the gateway, and, as the making 
and maintenance of gateways is a costly 
item in long-wall working, the fewer they are 
the better. It is this, perhaps, more than 
any other factor, which has led to the intro- 
duction of mechanical conveyors running 
parallel to the coal face. 

Coal Face Conveyors.—There are five 
different kinds of conveyor :— 


(1) The continuous belt conveyor. 
(2) The shaker trough conveyor. 
(3) The scraper conveyor. 

(4) The intermittent tub conveyor. 
(5) The conveyor scraper loader. 


A pioneer in regard to the design and intro- 
duction of conveyor belts was the late 
Colonel W. C. Blackett, who designed and 
introduced in 1903 the Blackett trough 
scraper conveyor, which is still in general 
use. The advantages of the scraper conveyor 
compared with other types are reduction of 
manual labour in the filling of the coal and 
reduction of labour in “ flitting ” (as move- 
ment forward of the conveyor as the face 
advances is called). On the other hand, these 
machines scrape up a good deal of dirt and 
are liable to knock out timber supports. Wear 
and tear in this type of conveyor is naturally 
heavy, and it is not very applicable in the 
case of an undulating floor. 

The advantages resulting from the use of 








mechanical conveyors may be concisely 
stated as :— : 
(1) Saving in dead work, especially jn 

the case of thin seams. , 

(2) Elimination of tub handling on the 
part of the colliers. 
(3) Concentration of output. 
- (4) Increase of output. 
(5) Cheap filling of broken-down coal. 
(6) Reduction in the number of tubs. 

Even where it is found impracticable to 
cut the coal mechanically owing to the 
existence of one or other of the difficulties to 
which reference has been made, it may be 
found desirable and practicable to install 
face conveyors, as is the case at one of the 
collieries in the Somersetshire coalfield with 
which the writer is concerned. 

Mechanical Loaders.—Mechanical loaders 
are the latest development in mechanisation 
at the coal face. They emanate from 
America, but their use is extending in British 
coal mines. As practised in the U.S.A., power 
loaders are of two kinds, namely, “ mobile ” 
loaders and ‘‘duckbill’’ loaders, the former be- 
ing by far the most used by reason of the system 
of working chiefly practised in the coal mines 
of the United States, i.e., “‘Room and Pillar” 
(a modification of our “ Bord and Pillar” 
system, where, owing to restricted space, the 
installation of face conveyors is not feasible). 

Mechanical loaders can be designed to 
work in conjunction with conveyors or to feed 
directly into the pit tubs. Some 28-7 per 
cent. of the total output from U.S.A. mines 
is loaded by mobile loaders, as against about 
3-3 per cent. by duckbill loaders. Mobile 
loaders are divisible into “ trackless ’’ loaders, 
mounted on caterpillars, and track or wheel- 
mounted loaders. The former are by far 
the more numerous. The “Joy” loader, 
which belongs to the former type, can be 
used in seams as low as 30in. in thickness. 
The wear and tear of all these loaders is, of 
eourse, considerable. 

Comparisons with America.—Reference has 
been made to the greater extent to which 
mechanisation exists at the coal face in 
America as compared with British coal 
mines. In this connection the figures given 
by the following tables are of interest :— 

Great Britain 
1.—Coal-Cutting Machines 















































Number of Per cent. pro- 
Year. | machines at Tons of coal | portion of total 
work. cut by machine. output. 
1913 2,895 24,368,000 8 
1920 5,071 30,194,000 13 
1930 7,637 75,758,000 31 
1943 7,794 134,131,691 69 
I1.—Mechanical Conveyors 
i { Per cent. 
At the Tonnage |proportion 
Year. | coal face. Elsewhere. of coal of total 
conveyed. | output. 
~ 1927 i 2,078 Information| Nig” 
not available 
1930 | 2.991 756 43,495,000 17 
Sali ene, 
1943 | 9,496 128,944,075 * 66 
IIIl.—Mechanical Loaders 
Face Total loaders face | Tons of coal 
Year.| loaders. and at gate ends. loaded. 
1930 — 453 — 
1936 _— 716 25,224,627 
1943 110 744 Information not 
available 











Although between the years 1930 and 1943 
the increase in the number of mechanical 
coal-cutting machines in use amounted to 
only 157, or about 2 per cent., there was an 
augmentation of 38 per cent. in the pro- 
portion of coal cut by machines. This is to 
be accounted for by improvement in tech- 
nique, in design, by the greater employment 
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of coal conveyors, and, to some extent, of 
mechanical loaders at the face. In 1930 
about 24 million.tons were got by pneu- 
matic picks, independent of coal-cutting 
machines. Machines of the same kind were 
also used for ripping, &c., the number so 
employed being 1953. The latest statistics 
available in this respect are for the year 1937, 
when 11,445 such picks were in use for cutting 
coal or ripping and produced 13? million tons 
of coal. The use of these picks has been 
chiefly confined to collieries in the Durham, 
Yorkshire, Lancashire, Cheshire, South Wales 
and Monmouthshire coalfields. 

With regard to the United States, according 
to the latest figures available to the writer, 
namely, those for the year 1941, 89 per cent. 
of the output of bituminous coal produced in 
the mines of that country was machine cut 
(year 1938), 25-8 percent. handled by mechani- 
cal conveyors and (year 1941) 31-8 per cent. 
mechanically loaded. The increase in the use 
of mechanical loaders was most marked, for 
in 1933 only 12 per cent. of the total output 
was mechanically loaded and in 1936, 16-3. 

It will be realised that where the conditions 
permit of it the ideal system of working 
at the coal face is by a combination of 
mechanical coal cutter with mechanical 
loading and conveyance of the cut coal. 
This being .so, the question naturally 
arises, Why is British mining practice in 
this respect behind that of the United States ? 
The answer is briefly that the natural con- 
ditions as to the coal seams existing between 
the two countries are so very different that 
that which is economically possible in 
American mines is not practicable in many 
of the British collieries. 


CONTROLLING CONDITIONS 


Let us consider this in some detail, for it 
is in regard to this aspect of the subject that 
misconception exists, and in reference to 
which there is much misinformed criticism. 

Taking the first of the three forms of 
mechanisation and eliminating for the 
moment the pneumatic pick, what are the 
conditions favourable to‘the use of mech- 
anical coal cutters ? They are these :— 


(1) Where the seam is (a) flat or 
moderately inclined and (6) not abnorm- 
ally thick. 

(2) Where the coal will stand to be cut. 

(3) Where there is a soft floor or band of 
soft dirt in which the cut can be made. 

(4) Where there is a good roof. 

(5) Where the contemplated output of 
coal is such as to warrant its application. 


Now, these conditions are far more fre- 
quently met with in the American coalfields 
than in those of Great Britain. We have an 
abnormally thick seam in South Stafford- 
shire and Warwickshire, and highly inclined 
seams in parts of the Somersetshire, North 
Staffordshire, and Midlothian coalfields, but 
even in those districts (constituting by far 
the greater area of coal in the United 
Kingdom), in which the seams are in point of 
thickness and inclination suited to the intro- 
duction of mechanical coal cutters, machine 
cutting is difficult or economically impossible 
in a large. number of cases. For example, in 
Kent, in the case of some of the seams the 
coal is too friable to stand undercutting ; in 
other districts—more especially in some of the 
steam coal seams of ‘South ‘Wales and Mon- 
mouthshire, as well as in the anthracite 
mines—the coal is so characterised by cleav- 
age in the form of “ joints” or “‘ backs,” as 
they are termed locally, that the coal is liable 
to break away and bury the machine. In all 
the coalfields there are cases where the 
character of the roof is such as to necessitate 
the timber supports being placed so near to the 
coal face, in the interests of safety, that there 








is not room for the machine to cut and 
traverse the face. 

Thus, whereas’ in South Wales and Mon- 
mouthshire (where the seams of coal in many 
cases are heavily “ jointed”) only 24 per 
cent. of the output from that field is cut by 
machines; in Kent (where the coal is very 
friable) 14 per cent. ; and in theSouth Stafford- 
shire and Worcestershire field (where the 
coal is in most cases very thick) but 8 per 
cent. In the Northumbrian coalfield, where 
the natural conditions are favourable to the 
application of machine cutting, 91 per cent. 
of the output is mechanically cut. 

With regard to highly inclined seams, and 
abnormally thick seams, though the normal 
type of machine may be difficult of applica- 
tion, the pneumatic pick should, one would 
expect, find a place, unless, as in some cases, 
the size of the mine does not permit of the 
necessary capital expenditure, for the mines 
at which highly inclined seams are being 
worked in Great Britain are small mines. In 
the year 1930, 4167 of these picks were in use 
at British collieries, and by 1937 the number 
had increased to 11,445. 

Not only are the geological conditions in 
the coal mines of the United States, taken as 
a whole, vastly more favourable to the appli- 
cation of mechanical coal cutting than are 
those of Great Britain, they are also normally 
flat (except in the anthracite region) with 
very good roofs, and of suitable average 
thickness ; moreover, they are less cut about 
by faults, relatively free from inflammable 
gas and spontaneous combustion, and usually 
dry. Where water does exist the pumping is 
from shallow depths. 

The introduction of mechanical loaders 


and their rapid development in the coal mines 


of America are largely accounted for by the 
fact that the method of working there is that 
known as the “‘ Room and Pillar,” which is 
rendered possible of application because 
of the greater average thickness of the 
seams. It is, however, a method which 
is somewhat wasteful of resources, for, 
whereas in Great Britain, under our pre- 
dominant system of long-wall working, we 
succeed in obtaining about 90 per cent. 
extraction, it is very doubtful whether, on the 
average, in America they average more than 
70 per cent. Unfortunately, none of the 
American machine loaders, with the exception 
of the Sullivan “tank type” loader, which 
has been tried in a 6ft. thick seam at a Scot- 
tish colliery, are applicable to the long-wall 
system of working, where the coal has to be 
loaded on to face conveyor belts travelling 
parallel to the face. The American machines 
are usually made for “headings” and “rooms.” 
There has, however, been recently devised a 
British make of power loader, the “ Huwood,” 
which is giving excellent results at a number 
of collieries, and there is at work at Shelton 
Colliery, in North Staffordshire, a machine 
designed by the management of that colliery, 
engaged in loading coal on to conveyors, 
which appears to be giving satisfactory 
results, and, of course, there is the self-loading 
conveyor (e.g., the “Jeffrey ”). No doubt 
other loaders of British make will be forth- 
coming before long. 

The use of what is known as the “ shuttle- 
car”’ would seem capable of application in 
long-wall faces, where the seam is not too 
thin, it taking the place of the belt or of the 
scraper conveyor. This device has been 
developed in America within the last four 
years to work in connection with American 
tractor-feed loaders. The shuttle-car is a 
rubber-tyred electric truck, driven by electric 
storage batteries or by cable reel connection 
if the electric power distribution system of 
the mine is suitable. The province of the 
shuttle-car is the transportation of coal from 


the loader to the secondary or main haulage 
system of the mine. The capacity of the 
car ranges from 1? to 11 tons. The coal 
which it carries is discharged by means of a 
scraper conveyor in the bottom of the car to 
an elevating conveyor which delivers it 
either into the tubs (cars) of the secondary 
or of the main haulage or on to a conveyor, 
if the “ secondary haulage ”’ is of that type. 

Although electrically driven drills are 
being increasingly applied in British collieries 
for making shot holes, they are not used to 
the same extent as in the United States, 
where, in 1938, over 111 million tons of coal 
were so drilled, and an additional 11 million 
tons of coal by drills driven by compressed 
air. Although power drills have been used in 
bituminous coal mines in the United States 
for over fifty years, it is only within the last 
eighteen years that the number has shown a 
marked increase. In our “ gassy ” mines the 
use of electric power drills might be 
inadvisable. 

CoNCLUSION 

Speaking from a fairly wide experience 
gained by personal inspection of foreign 
and British mines spread over many years, 
I have no doubt whatever in stating 
that the underground lay-out of our British 
modern collieries, taking into consideration 
our generally thinner seams and other 
natural conditions, is unsurpassed from the 
point of view of economy and safety, and I 
think it may be confidently asserted, too, that, 
taking into consideration the difference of 
natural conditions and the exigencies of 
health and safety, the management of such 
of our colllieries in point of the mechanisation 
of the various processes in coal mining is 
fully abreast of that of other countries, but 
that there are a number of mines, chiefly 
small and/or old, which are somewhat back- 
ward in the matter of mechanisation, particu- 
larly in respect of the coal face and secondary 
haulage arrangements is not open to doubt. 








Post-War Reconstruction of 


the Technical Civil Service 


WE have recently received from the Institu- 
tion of Professional Civil Servants two pam- 
phlets, one on ‘ Post-War Reconstruction” 
and the other on “‘ Post-War Reconstruction of 
the Technical Civil Service.” In the fist of 
these pamphlets the Institution sets out its 
proposals for the post-war reconstruction of the 
professional, scientific, and technical civil 
service, while the second pamphlet contains a 
summary of the detailed proposals given in the 
first pamphlet. The Institution has now a 
membership of over 30,000, which is representa- 
tive of the professional, scientific, and technical 
classes in the Civil Service. At the present 
time these officers are graded, it is pointed out, 
on a haphazard basis, with the result that they 
are classed in more than 500 different grades. 
The Institution proposes that such multiplicity 
of grades should be abolished and in their 
place three main classes should be introduced, 
on the same lines adopted for the non-technical 
classes of the Civil Service. It will be recalled 
that in 1920 the non-technical classes were 
in very much the same position as the pro- 
fessional. classes find themselves to-day, but 
by the reorganisation report of 1920 they were 
divided into three main classes, namely, 
administrative, executive, and clerical. It is 
claimed by the Institution that professional 
and scientific, civil servants have up to the 
present been the “‘Cinderellas”” of the Civil 
Service, both as regards status and remunera- 
tion, and it has taken a war to obtain any 
recognition of the services which they render 
to the country. The Institution proposes that 
these services should be recognised by a proper 
classification of the technical civil service, and 








improved status and remuneration. 
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The Salvage of 


the “* Georgic’”” 


No. Il—(Continued from page 281, October 13th) 


THE Tow BEGINS 


APTAIN MANLEY’S next difficulty was 

to arrange for a towing ship and a steering 
ship, and application was made to the repre- 
sentative of the Ministry of War Transport at 
Alexandria. 

It was realised from the beginning that a 
steering ship would be essential if the 
“ Georgic ’ was to be towed any distance, 
since her great bulk would inevitably make 
her yaw considerably in tow and tend to 
“sail” if there was any wind. She, of 
course, had no steering gear of her own in 
operation. 

There was at that time a great shortage of 
ships, particularly in the Middle East. None 
were lying idle, waiting for jobs, and least of 
all ships with sufficient power to be able to 
handle the “ Georgic”’ in tow. Eventually, 








FORWARD FUNNEL 


however, the Alexandria representative of 
the Ministry of War Transport allocated the 
ss. “Clan Campvell” and the ss. “ City of 
Sydney.” The “Clan Campbell,” being a 
powerful ship, was allocated for towing, and 
the “City of Sydney’ as a steering ship. 
The latter, however, was at the time riding 
light, and had to be ballasted before she could 
undertake the task. 

It had to be decided to tow the “ Georgic ” 
as‘a derelict—that is, with nobody on board. 
The “Clan Campbell” was to tow ahead, 
using the “ Mauretania’s”’ 8in. towing wire 
and 60 fathoms of the ‘‘ Georgic’s ” anchor 
cable to give the tow weight. The “ City of 
Sydney ” was to follow astern as steering 
ship, with her bows secured by long spans of 
wire hawser and cable to the “ Georgic’s”’ 
stern. 

Although Captain Manley had reported the 
“ Georgic ” “ ready to proceed ” on December 
5th, there were still hazards and difficulties 





*The ‘“ Georgic”—a motor liner—was built and 
engined by Harland and Wolff, Ltd., and started her 
maiden voyage on June 25th, 1932. She is a sister ship 
to the “ Britannic,” described in THE ENGINEER of 
June 27th, 1930, and the machinery of the two ships is 
almost identical. She is propelled by twin screws driven 
by Harland B. and W. double-acting four-stroke motors 
with ten cylinders each developing in all 20,000 S.H.P., 
The electrical equipment is very complete and accounts, 
as recorded in the last of these articles, for the great 
trouble taken to restore the generators after the salvage 
had been successfully carried out. 








to be overcome. The chief of these were the 
weather and the possibility of further air 
attacks. The “ Georgic” was an obvious 
target in the event of further raids, and she 
was completely defenceless, all her guns 
having been removed and allocated to other 
purposes while she had lain abandoned on 
the sandbank and considered a total loss. 

The difficulties were such that they would 
have daunted many an experienced seaman. 
It was one thing to devise a plan for towing 
the great helpless ship, but quite another 
thing to put the plan into effect. The work- 
ing of large wire hawsers and heavy anchor 
cable in a ship without power for capstan or 
winches presented all manner of problems. 
One of the first of these was how the 
anchor was to be weighed. 

In the event, the towing ship, “Clan 
Campbell,” was ready several days before the 





than the tide. This condition brought the 
“Georgic” down towards the “Clan 
Campbell” (the two ships were no longer 
secured alongside one another). and the ‘“ Clan 
Campbell’ was forced to weigh anchor in 
order to avoid being fouled by the “‘ Georgic.” 
This done, the “ Clan Campbell ” manceuvred 
in an attempt to turn the “ Georgic’s ” head 
to wind so as to steady her, but the 
‘* Georgic’s”’ cable then got across her stem 
and parted. 

It was then 3 a.m., and a dangerous situa- 
tion had arisen, calling for the very highest 
skill and seamanship. There was not very 
much room to manceuvre, and it was impera- 
tive that the ‘‘ Georgic,” whose high sides 
caught all the wind, should be secured again 
as quickly as possible. Otherwise she might 
foul other ships or the shoals and rocks. A 
message asking for assistance was flashed 
ashore and tugs came out to help in coupling 
the two ships together again. 

The “ Georgic ” and the ‘‘ Clan Campbell ”’ 
were secured to one another by noon, by 
which time the “City of Sydney” had 
arrived. She was then made fast, and the 








ballasting of the steering ship “City of 
Sydney’ was completed. It was antici- 
pated that the latter would be ready on 
December 29th, so the “Clan Campbell ” 
came alongside the “ Georgic’’ on Sunday, 
December 28th, and was made fast fore and aft 
to take her down through the dredged channel 
to the outer roads. The idea was that the 
“City of Sydney ”’ should join the other 
ships there as soon as she was ready, so that 
the long tow should be commenced without 
further delay. It was important to save 
time, as neither the “Clan Campbell ”’ nor 
the “City of Sydney” could be spared 
indefinitely from other duties. 

On Sunday afternoon, December 28th, the 
“‘ Georgic’s ”’ anchor was weighed with the 
assistance of a 30-ton floating crane belonging 
to the Suez Canal Company—a proceeding 
which ‘was made no easier by turns in: the 
heavy anchor cable. Then with the “Clan 
Campbell” alongside and tugs ahead and 
astern, she was taken down through the 
dredged channel to the outer roads. There 
the “‘ Clan Campbell ” anchored for the night 
while waiting for the “ City of Sydney.” 


A DANGEROUS SITUATION 


All would have been well had not the wind 
freshened so that in the early hours of 
Monday, December 29th, it became stronger 








BoaT DECK 


long tow was begun at 5 p.m. on December 
29th. 
THe Lone Tow Brecun 

The “ Clan Campbell” had 45 fathoms of 
her own cable over each quarter and shackled 
to the “ Mauretania’s” 8in. wire towing 
hawser. This was 120 fathoms long. Its 
other end was shackled to the “ Georgic’s ” 
port cable, 60 fathoms of which was paid out 
before it was secured and the salvage crew 
transferred to the ‘‘ Clan Campbell” for the 
passage. 

The steering ship “City of Sydney” had 
one wire connected to 45 fathoms of her own 
cable, and another wire made fast on her 
forecastle head. The “ Georgic’s”’ ends of 
both these wires were shackled on to 
30-fathom spans of cable which Captain 
Manley had bought for this purpose from a 
ship which had been mined and sunk in the 
Suez Canal. 

It was found. that the ‘‘ Georgic,” thus 
towed and controlled, handled quite well so 
long as the wind was within four points of 
right ahead, although she had a decided 
tendency to come up into the wind. The 
weather, however, was calm, and the long 
and strange procession was able to work up 
to a speed of 54 to 6 knots. 

All went well until January 3rd. On that 
day the wind began freshening from the 














Oot. 20, 1944 


THE ENGINEER 


299 








northward—that is, from almost astern—and 
the “‘ Georgic ” became increasingly hard to 
steer and keep under. control. 

Late that afternoon it was decided to bring 
the “Georgic” head to wind until the 
weather moderated, but while trying to turn 
her, both the “City of Sydney’s” wires 
parted at about 7.30 p.m. The “Clan 
Campbell,” however, eventually succeeded 
in turning the “ Georgic,”’ but without the 
steadying effect of a steering ship she 
sheered badly, first one way and then the 
other. At one time she was sheering as 
much as 180 deg. With nobody on board 
her, there could be no question of passing 
new steadying or steering hawsers. 

Only the magnificent seamanship of 
Captain Vooght, of the ‘Clan Campbell,” 
prevented the ‘“ Georgic” from breaking 
away altogether. Throughout that night and 
the next day and night Captain Vooght 
never took his eyes off her, and by dint of 
humouring her whims and checking them 
very, very gently, he sueceeded in keeping 
her under some sort of control. It was a 
period of great anxiety, for the northerly 





did not moderate. The weather was the 
dominating factor. 

On the morning of January 7th it was seen 
that the list had increased to 10 deg. Merei- 
fully, however, the weather had improved. 
The wind was no longer causing the 
“ Georgic”’ to sheer so violently, and the 
sea had gone down sufficiently to » allow 
boarding to be considered a possibility, 
albeit a dangerous one. 

At about mid-day Captain Vooght called 
for a volunteer boat’s crew to make the 
attempt. The boat’s erew consisted of the 
Chief Officer of the ‘‘ Clan Campbell,” with 
two of her apprentices and some of her native 
seamen. They took with them Captain 
Manley, Captain Greig, Mr. Rae (senior 
second engineer of the ‘‘ Georgic ’’), and the 
second engineer of the “Clan Campbell,” 
and two of his greasers. 

The boarding was successfully accom- 
plished, and the pump was started as quickly 
as _ possible. Meanwhile, the “City of 
Sydney,” which had gone in search of the 
tug from Port Sudan, returned with the tug 
in company. The ‘City of Sydney” at 





PROMENADE DECK LOOKING AFT 


wind rose until it was blowing force 8, with 
frequent squalls of force 9. Every time the 
“ Georgic ” fell off into the trough of the sea 
she rolled very heavily, and caused great 
anxiety to those who watched her. It was 
clear that nothing could have saved the great 
ship if she had broken adrift from the “ Clan 


Campbell.”’ 

When January 5th dawned it was seen 
that the ‘‘ Georgic ” had developed a list of 
about 5 deg. to port. Captain Manley knew 
at once what had happened, the cement 
“box” had “ worked” in the heavy sea, 
and water was again leaking into No. 4 hold. 
All that day and the next day he watched 
the list slowly increasing, and threatening 
to undo all the work that he and his men had 
done. Yet he could do nothing unless the 
weather moderated. To keep that list in 
check it would have been necessary to board 
the “ Georgic,”’ start up the ex-tractor engine, 
and devote every bit of power of which the 
generator was capable to the running of 
pumps. It was, however, obviously quite 
impossible to board the great derelict in that 
weather. Port Sudan was asked by wireless 
to send a tug to assist, but it was difficult to 
see what good a tug could do if the weather 





once sent across a boat with Staff Captain 
Sorrel, Mr. Lane (one of the “ Georgic’s ” 
electricians), and another of the “ Georgic’s ” 
engineers. The salvage team had a good look 
round the ship and satisfied themselves that 
the only real damage was to the cement 
“box ” in No. 4 hold, and that the pump was 
working satisfactorily. Mr. Rae and Mr. 
Lane volunteered to stay on board all night, 
while the others returned to the “Clan 
Campbell” and the “City of Sydney.” 
Next morning the two volunteers were 
relieved by Mr. Wisbey (the senior third engi- 
neer of the “Georgic’’) and the “Clan 
Campbell’s ” electrician. The result of the 
pumping was that the list had been reduced 
to 5 deg. by noon next day. It was not 
possible to connect up the “ City of Sydney ” 
as steering ship that-day, but the following 
morning the deck crew of the “ Clan Camp- 
bell” was transferred by boat to the 
“ Georgic,” and, with the help of the tug, 
they succeeded in making the “City of 


Sydney ” fast once again, and at 2.30 p.m. |} 


towing was resumed towards Port Sudan. 
It was then discovered that the gale had 
caused fle “Georgic’s” rudder to jam 


hard aport—a matter which could, not be 


rectified at sea, and which certainly added 
nothing to her handiness in tow. 


Port SupAN REACHED 


The tow proceeded slowly to Port Sudan. 
Not only was it essential to reach an anchor- 
age where the rudder could be freed by 
divers and then locked amidships, but it was 
obvious that the cement “box” in ‘No. 4 
hold would have to be rebuilt before the 
ship could again be considered seaworthy. 
On January 10th the “Georgic” was 
anchored outside the harbour at Port Sudan, 
and the next day all concerned had a well- 
earned rest. 

On January 12th work was begun on 
pumping No. 4 hold dry and cleaning it up 
so that work could be done on the rebuilding 
of the cement “ box,” but it was not until 
five days later that cement and labour were 
secured and the job started. At the same 
time, steps were taken to force the jammed 
rudder amidships and secure it in that 
position. 

It took several days to get the rudder 
amidships and secured. Pneumatic jacks 
were obtained from the shore and these were 
used to force over the tiller arms connected 
to the rudder head. It was found that the 
trouble had been caused by the fracturing of 
piping in the hydraulic steering gear during 
the heavy weather, and it seems certain that 
the piping had been rendered brittle by the 
heat of the fire. Once the rudder had been 
forced amidships, large steel chocks were 
bolted in such a position that it would be 
impossible for the rudder to move again. 

Meanwhile work was going forward on 
rebuilding the cement “ box ” in No. 4 hold. 
This todk ten days, and during that time it 
seemed as if everything was in league against 
the salvors. The “City of Sydney” was 
ordered to proceed to Colombo, and the 


| “ Clan Campbell ’’ was ordered away to take 


part in a Malta convoy operation, during 
which she was seriously damaged by air 
attack and Captain Vooght lost his life. 

The salvage crew had a very hard job in 
landing the 8in. towing hawser from the 
“Clan Campbell” and later re-embarking 
it in the next ship allocated to tow—the 
* Recorder,” of the Harrison Line. 


THe Lone Tow RESTARTED 


At the time there was a suggestion that the 
“Georgic”’ should be towed to Massawa. 
This was very properly vetoed by’ Captain 
Manley. Leading to Massawa there was only 
a very natrow swept channel through the 
minefields. This was many miles long, so 
that it could not be negotiated by the tow 
in daylight hours, and it was completely 
unlighted. The “ Georgic ” would have had 
to anchor during dark hours, and she could 
not have recovered her anchor. Moreover, 
there was the very great risk of her striking 
a mine at the edge of the swept channel if she 
sheered at all, and experience had shown that 
she was fond of sheering a great deal if the 
wind was more than four points on either 
bow. There was danger both of losing the 
ship and of her wreck blocking the narrow 


channel to Massawa. 


It was not until March Ist that arrange- 
ments were made for the “ Georgic ’ to con- 
tinue her voyage in tow from Port Sudan. 
The ss. “ Recorder” was allocated by the 
Ministry of War Transport as the “towing 
ship and the tug “Sampson” as steering 
ship, but in practice the tug proved too light 
to be able to control the great derelict. 

At 4 a.m. on March 4th a start was made 
on weighing the anchor. This was a tremend- 
ous task. No floating crane was available, 
and the “Georgic” was anchored in 35 





fathoms of water, so that a great weight of 
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anchor cable had to be lifted as well as the 
big anchor. The weight of the anchor was 
10 tons, while every 15 fathoms of her cable 
weighed 44 tons. Fourfold purchases, con- 
sisting of the ship’s heavy lifting gear and the 
fourfold topping-lift purchase, were rigged 
so that one worked on the hauling part of 
the other. The hauling part of the second 
purchase was taken to a winch, and this 
arrangement proved satisfactory in bringing 
in all the slack of the cable. It could not, 
however, break the anchor out of the ground. 

The “‘ Recorder,” which was moored along- 
side the “‘ Georgic,’’ accordingly supplied yet 
another fourfold purchase, and this, too, was 
attached to the ‘“‘ Georgie’s”’ anchor cable. 
Then the hauling parts of both the 
“‘ Georgic’s ’ and the “ Recorder’s’’ tackles 
were led to the steam winches of the 
*‘ Recorder.”’ It was a long slow job, but it 
succeeded in breaking out and lifting the 
anchor. 

The towing wire had been connected up 
before the “ Georgic’s’ anchor was broken 
out of the ground, and was stopped up along 
the rail. Thus, when the anchor was aweigh 
the ‘“‘ Recorder” steamed ahead, the stops 
on the towing cable were cut, and as the tow 
tautened the ‘‘ Recorder” took the “Georgic”’ 
off the tugs which had been holding her 
while the anchor was being weighed. 

Thus the “Georgic” left Port Sudan in 
tow at 1.15 a.m. on March 5th, leaving 
behind much gratitude for the great assist- 
ance given by the personnel of the Sudan 
Railway and the Port Sudan harbour officials. 

The “ Recorder” towed in a different 
way to the “Clan Campbell.” One. of 
her, cables was taken off the windlass, 
and the whole of it was passed right along 
the deck and over the stern, to where it was 
shackled to the 8in. towing hawser. Thus 
she used as a clench at the end of the 
towing cable her own anchor against 
her hawse pipe. This proved very successful. 

The tow went along nicely until 3 p.m. on 
March 6th, when the wind again shifted to 
the northward and began to freshen. Owing 
to the lightness of the tug it was decided at 
4 p.m. not to try to proceed until the weather 
moderated or the wind shifted again, and the 
“* Georgic ’’ was successfully brought head 
to wind. The two ships and the tug began 
to ride out the night, with the ‘“‘ Recorder ” 
towing easily and just keeping the “‘ Georgic ”’ 
head to wind. 

At 1.30 a.m., however, the tug signalled 
that she was slipping her wire as slie had 
shipped a heavy sea which had flooded the 
engine-room. Thus the “ Georgic ” was again 
left with no steering vessel to steady her. 

The “ Recorder ” had her hands full with 
the “Georgic”’ and could not go to the 
assistance of the tug. All that could be done 
was to send out signals asking any ship in 
the vicinity to go to the help of the tug. The 
ss. ‘‘ Dorsetshire” picked up the signals and 
saved her. 

Having done the damage, the weather 
began toimprove. Atnoonon Sunday, March 
8th, the ss. “‘ Haresfield.”” of the British 
India Line, arrived, with instructions from 
the Ministry of War Transport authorities 
to assist in the towing of the derelict. The 
weather by that time allowed her to be 
boarded, and the ‘‘ Haresfield ’ was promptly 
made fast aft as the steering ship. This time 
the cement “ box” in No. 4 hold had stood 
the strain of the bad weather and the ship 
showed no signs of making water or taking 
on a list. 

Another tug—the “Pauline Moller ’’— 
arrived at this time, and she was made fast 
ahead of the “Recorder” to add to the 
towing power. She assisted in this way 


until the tow reached the vicinity of Aden, 





when she had to slip the tow and put into 
Aden owing to shortage of coal. 

The weather continued calm, and after 
passing Aden the tow proceeded comfortably, 
though slowly, making speeds varying be- 
tween 14 and 4 knots. The only anxiety was 
that the ships would provide excellent and 
almost sitting targets for any enemy sub- 
marines which might be prowling in the 
Indian Ocean. 


KarRaACHI REACHED 


On March 20th, 1942, Karachi light vessel 
was sighted at 3 a.m. The light vessel is 
some distance from the port, and at the slow 
speed of the tow it was not until 5.30 a.m. 
on the following day that the “ Georgic”’ 
arrived off Karachi. Tugs came out and took 





charge of her, but the weather, although far 
from bad, was not considered calm enough 
for the difficult task of taking so huge a 
derelict into harbour and berthing her. She 
was therefore left outside the port in 
the charge of tugs until the next day, 
when there was practically no breeze. Then, 
with three tugs ahead and two tugs astern, 
and with the twin-screw dredgers secured on 
either side, she entered harbour, and by 
4 p.m. on that day—April Ist—she was 
safely moored alongside—the largest vessel 
which had ever entered Karachi harbour. 
The first, and by far the most difficult and 
hazardous, part of her homeward voyage 
had been safely accomplished despite many 
vicissitudes. 
(To be continued) 








The Engineer in India 


By Professor C. A. MIDDLETON SMITH, M.Sc., LL.D., M.I. Mech. E. 
No. V—(Continued from page 279, October 13th) 


GOVERNMENT WoRKS 


T should be mentioned that Government 
works include the use of waters not only 
from rivers, but from wells and storage 
tanks. These irrigation works are divided into 
two classes, productive or unproductive. A 
productive work must produce sufficient 
revenue to cover working expenses and 
interest on its capital cost within ten years of 
completion of construction. In 1938 the area 
irrigated by unproductive works was only 
2-82 million acres. The return on capital 
invested on productive works was 14-99 per 
cent. in the Punjab; it was 5-32 per cent. 
in the United Provinces. In the year 1938 
the net return on all Government works, 
completed or under construction, was 5-91 
per cent. 

Unproductive works are constructed 
primarily to protect precarious tracts and 
to guard against periodical expenditure on 
famine relief. 


Table for Government Irrigation Works, 1937-38 














Capital | Esti- | Percent- 
cost of | mated | age of 
Area | Govern-| value of| area 
irrigated,| ment crops | irrigated 
acres. works, | raised, | to total 
in lakhs} inlakhs| area 
rupees, | rupees. | sown. 
Madras... ...| 7,565,100) 2,025. 2,198 20-49 
Bombay (Dec- 
can) +» «ee| 488,000) 1,077 243 ‘1-71 
Sind ... .| 4,849,300) 3,001 1,028 89-12 
oS gee € Faage tt 200,300 532 110 0-81 
U. Provinces ...| 5,163,800) 2,940 2,239 14-53 
Punjab *..|12,291,800} 3,586 4,032 38-80 
Bihar and Orissa} 1,047,300 686 414 " 4:0 
Cent. Provinces 317,400 679 90 1-5 
N.W. Frontier 
Provinces ...| 460,400 321 139 18-28 
Rajputana 26,800| 36 8 6:82 
Baluchistan 22,200 145 5 4-76 
Totel..i° ... 32,433,300] 15,028 | 10,494 14-68 














The object of Government irrigation works 
was not to secure profit, but to abolish 
famine and to bring prosperity and content- 
ment to the people on the land, and that has 
been accomplished. It cannot be expected 
that more recent costly schemes, such as the 
Sukkur barrage system, will immediately 
show a profit on completion, and from time 
to time the returns for all the Government 
irrigation works vary, but they seem always 
to show an average of about 5 per cent. on 
the total capital cost of all Government 
works. Some scltemes are very profitable. 
The Chenab canal paid an average of 41 per 





cent. on capital cost during the seven years 
prior to 1921. The Godaveri canal in 1919-20 
showed a return of nearly 25 per cent. on 
capital cost. In the same year the Upper 
Bari Doab canal, which irrigated that year 
1} million acres, gave a return of 16} per 
cent. on the capital. Most people in Britain 
would consider a return of 5 per cent. ‘on 
Government security satisfactory. Indians 
expect a much greater interest. The social 
results of irrigation are the main benefit to 
the country. 

The above table gives the figures for all 
works carried out by the Government in 
British India. By far the greatest area so 
irrigated is supplied by Government canals ; 
in 1940-41 the area was nearly 25} million 
acres. There are also private canals which, 
in the same financial year, irrigated nearly 
4} million acres, while over 6 million acres 
were dependent on a supply from tanks, 
rather more than 13? million acres were 
supplied from wells, and about 6 million 
acres fromr “ other sources.”” Thus out of a 
total of more than 55? million acres irrigated, 
nearly 45-5 per cent. obtained water from 
canals built byGovernment. About 23} million 
acres are irrigated by works (especially from 
wells and tanks) which were not constructed 
by Government. 

The Punjab heads the list of the provinces 
for areas of total irrigation (nearly 17 million 
acres) ; Government canals supply over 114 
million acres. In that province wells are 
used to irrigate over 4} million acres, but 
the United Provinces has nearly 6 million 
acres irrigated by wells, out of a total 
irrigated of rather more than 11} million 
acres. 


WELLS AND TANKS 


Before the British came to India the most 
usual form of irrigation was to sink a well, 
and the Ganges Valley, where the silt deposits 
make it easy to bore, is honeycombed with 
wells. The.real Eastern instrument for 
water supply is the well, an extremely effi- 
cient method of irrigation. In 1927 there 
were 2} million wells irrigating some 12} 
million acres. Although manual or animal 
labour is mostly used for pumping, oil engines 
have been used with success, especially in 
Madras. In the United Provinces there has 
been undertaken a scheme to pump water 
from the Gogra River, which lies too low for 
gravity irrigation. It is probable that similar 
schemes will be undertaken in other parts of 
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India. Wells‘are invariably privately owned, 
but ‘are satisfactory for irrigation. Water 
from them, being difficult to obtain, is not 
wasted. 

In South India there were thousands of 
reservoirs called ‘‘ tanks,” each with its little 
canals. Some of the “tanks” were just 
ponds, others had a spread of water covering 
several square miles. The roadside ‘tank is 
one of the most conspicuous features of an 
Indian village. It may vary in size from the 
Periyar Lake in Travancore, which holds up 
from 4 to 7 billion cubic feet of water, supply- 
ing great chains of canals, to the village tank 
irrigating 10 acres. Two large tanks in 
Madras have inscriptions said to be 1100 
years old; they still irrigate from 2000 to 
4000 acres. The tanks are often useless in 
times of famine as the rainfall is not sufficient 
to fill them. In Madras Province about 
3-4 million acres are irrigated from tanks 
and 3-9 million acres by Government canals, 
and nearly 14 million acres from wells. 

Pumping subsoil water was first under- 
taken some years ago at Amritza, in the 
Punjab, where hydro-electric. power was 
available. A similar project; which included 
1500 tube wells sunk, was found to be 
impossible. 

About 21 per cent. of the total cultivated 
area is irrigated. Between 1894 and 1932 
the total irrigated area in India was more 
than doubled. 

Irrigated land produces much _ heavier 
crops than land that is not irrigated. The 
advantages of the extensive works carried 
out by Government are summed up by Dr. 
L. C. A. Knowles, an authority on India, as 
follows :—‘ The irrigation works have made 
for security of life, they have increased the 
yields and the value of.land and the revenue 
derived from it. They lessen thé cost of 
famine relief, and have helped to civilise 
whole regions. In addition, they now yield 
a handsome profit to the Government.” 


IRRIGATION RESEARCH WorK 


The engineers working in the Central 
Irrigation and Hydrodynamic Research 
Station, Poona, have conducted many valu- 
able researches. It was realised in 1920 that 
water control was so important that the 
Government of Bombay opened this station, 
where experiments could be conducted with 
models on various hydrodynamic problems 
concerned with irrigation in Bombay and 
Sind. Among other activities, work con- 
cerning the distribution of silt at offtakes 
was of particular value in connection with 
the great Sukkur barrage. After consider- 
able expansion, including experiments at 
Khadakvasla, 11 miles from Poona, where a 
discharge of 520 cusecs was available, the 
Government of India took over the station 
in 1937. Mr. Inglis was appointed first 
Director ; he still holds the position. 

The outstanding features of the station are 
that no pumping is needed, water being taken 
from Lake Fife and returned to a canal. The 
water is at a constant temperature through- 
out the day, varying very little during the 
year. It is free from sand and, except during 
floods—July to September—it is normally 
clear. Water is drawn from the bottom of 
the lake, seventeen independent sources of 
supply giving an absolutely steady discharge. 
Investigation on twelve models is normally 
carried out, in addition to some twenty 
demonstration models, The station covers 
an area of 22 acres. 

Outstanding investigations include those 
on a model of the Hardinge Bridge over the 
Ganges, which established the principles of 
the “falling apron” method of protecting 
river banks, and the protection of bridge 
piers with loose stone pitching and aprons ; 





the design of high coefficient weirs to increase 
storage capacity of reservoirs; demonstra- 
tions of how to exclude bed sand from canals ; 
and the design of siphon spillways with a 
much higher coefficient of discharge than 
previously obtained. 

Many other important researches on river 
training, including the relation between rain- 
fall and run off, have been carried out atthe 
station. The work has been of value to 
irrigation engineers all over the world; 
especially useful has been its effect in causing 
standardisation in the design of standing 
wave flumes for measuring discharge, canal 
falls, and regulators. 

Experts tell us that we have arrived at the 
end of the great irrigation works that can be 
constructed by direct flow from rivers in 
India, and that future developments must 
be either in the form of tapping the water 
of wells or storing water in large reservoirs. 
That fact caused Sir Alfred Chatterton to 
suggest that more information is required 
concerning the manurial value of these 
other waters. He wondered if it is the solid 
matter in the silt suspended in water, drawn 
direct from the river, that has manurial 
value or is it the salts which are dissolved in 
the water. He suggested that research work 
on the subject should be immediately carried 
out. 

The total area of irrigation in British India 
is between one-sixth and one-seventh of the 
total cultivation. The value of an irrigated 
crop is said to be at least double the value of 
a non-irrigated crop. Sir Bernard Darley, 
who used data included in the Government 
of India’s triennial report, has stated that 
irrigation works in India under British rule 
have cost £100,000,000, and that they are 
producing crops worth £70,000,000. Sir 
Alfred Chatterton thinks that the latter 
figure is an understatement. He estimates 
that the irrigation works in India have 
probably produced crops worth at least 
cent. per cent., if not more, on the capital 
outlay. It is probable that as the more 
recent irrigation works become more pro- 
ductive, Government reports will confirm 
the higher estimate. 


THE BENEFITS CONFERRED 


In addition to irrigation work, permanent 
improvements for the agricultural cultiva- 
tion include clearing the jungle and levelling 
the land for rice cultivation. In other 
respects there has been but little change 
from the traditional methods of cultivation ; 
that is in contrast with what has happened 
in European countries, for in India primitive 
implements are commonly used, such as the 
hand sickle and the old-style wooden plough, 
although in some areas an improved plough 
may be seen. Workers thresh by hand or 
use oxen to trample the grain under foot. 
There is practically no attempt to save labour, 
which is usually inefficient. One authority 
states that a woman in America picks on an 
average 100 lb. of cotton per day, in E 
60 lb., and in India only 30lb. to 40]b. 
Piece-work payments have, however, re- 
sulted in a considerable improvement, which 
suggests that more modern methods of 
organisation and payment give a consider- 
able spur to’ increased effort. There can be 
no doubt, however, that other factors, such 
as the prevalence of disease, and the enervat- 
ing climate, are partially responsible for the 
inefficiency of many workers. Social insti- 
tutions, such as caste, the joint Hindu family 
system, &c., complicate the agricultural 
problem. 

Dr. Anstey states that there is a marked 
tendency towards an increase in the pros- 
perity of the agricultural worker during this 
century. It is uneven, but there is a 





general improvement in housing, utensils, 
clothing, and the increase in savings. There 
are: now alternative occupations by which 
the ryot can obtain a living apart from the 
land. The spread of irrigation, scientific 
agricultural methods, co-operation, and 
mechanised transport have had a profound 
effect upon India. The irrigation engineer 
opens up enormous fields for officers in almost 
every other branch of administration. In the 
colonisation areas, especially, officers con- 
cerned with adminstration, agriculture, 
medical science, transport, &c., have shown 
great initiative, enterprise, and ability in 
carrying out these great schemes. When the 
history of the last sixty years is written, the 
great irrigation works financed and approved 
by Government, and designed and carried out 
by engineers, will deserve the premier place 
amongst the lasting benefits conferred upon 
India by those responsible for the administra- 
tion and economic development of the 
country. 


Hypro-Exectric PowEr 1n InpIA 


It has been estimated that the potential 
water resources of India amount to 27 million 
horsepower. In 1919 the total actually 
developed amounted only to 112,000 H.P.; 
that was the total output of eighteen power 
stations in various localities. At that date 
the Tata Hydro-Electric Power Supply Com- 
pany, Ltd., Bombay, accounted for 67,000 
H.P., and the Cauvery Falls power scheme 
in Mysore for 22,000 H.P. Thus we see that 
the sixteen other stations accounted for only 
23,000 H.P. between them. 

There were, twenty-five years ago, three 
other hydro-electric plants under construc- 
tion, estimated to produce an additional 
120,000 H.P. The Indian Government at 
that time had caused an investigation of the 
Indian water power resources. The official 
report then estimated that 1,774,000 H.P. 
could be immediately developed by water 
power. In the mountainous parts there is, 
annually, phenomenal rainfall, which, as the 
water rushes down to the sea, represents 
many millions of water power, but the rain- 
fall is generally very variable. The water 
power of the hill torrents and waterfalls is 
used for turning a few old-fashioned mills. 

Two sets of figures are illustrative of the 
difficulties of attempting to forecast the 
future. There is a small river in Bengal, the 
Jaldaka, that collects an annual rainfall of 
from 150in. to 200in.—that for London is 
24in. The average flow of this Indian river 
is 4000 cusecs; the maximum flow is very 
much greater, but a record taken during one 
spring period showed a flow only of 170 
cusecs. 

There is another place in the Khasia and 
Jainta hills, with an elevated catchment area 
of 1200 square miles and a rainfall of not less 
than 100in. per annum; over 100 square 
miles the mean rainfall is 410in. per annum. 
The fall to the plain is 4000ft., and fairly 


t| steep, The potential power is over 4 million 


horsepower. But the cost of developing sites 
for reservoirs, &c., and other works makes 
the scheme outside the range of practical 
work,, which shows the great difference 
between what is possible and what is likely to 
be realised. In North-West India, in the 
mountain frontier districts, there are heavy 
rainfalls and excellent water power sites, but 
there seems no probability of any demand for 
power in country referred to as “‘ unsettl 


THE Tata ENTERPRISE 


Credit for pioneer hydro-electric work in 
India must be given to the native firm of 
Tata, Sons and Co. The head of that firm, the 
late Sir Jamsetji N. Tata, is entitled to be 
considered one of the greatest benefactors 
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that India has produced during her thou- 
sands of years of authentic history. He pro- 
duced power and wealth that benefited many 
thousands of people in India. 

The use of the heavy rainfall of the 
Western Ghats for hydro-electric power was 
one of his favourite projects, although. it is 
said that Mr. David Jostling first suggested 
the idea to Mr. J. Tata. Before his death in 
1903 he had prepared the ground, and in 
1907 a concession and licence to supply 
electricity to Bombay was obtained by Mr. 
Tata’s two sons. The original scheme con- 
sisted of the building of three dams for water 
storage and a power station at the foot of the 
Ghats, utilising a fall of 1725ft. This scheme 
was insufficient to supply the rapidly increas- 
ing demand from cotton and flour mills, &c. 
Other schemes were developed. 

In 1940 the three hydro-electric schemes 
under the management of the Tata Hydro- 
Electric Agencies, Ltd., had a combined 
normal capacity of 246,000 H.P., and pro- 
vided electrical energy for the City of 
Bombay, Bombay suburbs, Thana, Kalvan, 
and Greater Poona. Bombay is the largest 
industrial centre in India. The total popu- 
lation served by the Tata companies was, in 
1931, 1,600,000, and it is now possibly nearly 
2,000,000. 


Water PoweR IN THE STATE OF MysORE 


Nature has provided no coal deposits in 
this State, but she has been very liberal in 
her gifts of sites which make it easy for 
hydro-electric plants to produce energy for 
the inhabitants. Great credit is due to the 
Government of His Highness the Maharaja of 
Mysore, for it is the declared policy of that 
Government to provide an adequate and 
economic power supply to all residents of the 
State, and it deserves great praise for 
devoting a major part of its resources to 
accomplish this end. 

The Mysore Government in 1900 arranged 
for the first stage of the Cauvery power 
scheme, designed to produce 6000 E.H.P., 
in order to provide power to mining com- 
panies. This was the first hydro-electric 
scheme of any magnitude undertaken in 
India, or, indeed, in the East, and it was 
inaugurated for distribution in 1902. The 
Cauvery River rises in the Western Ghats 
and flows across the Mysore State. The plant 
is situated at Sivasamudram, and transmits 
power over about 92 miles to the mining 
companies on the Kolar goldfields. This 
transmission line was for several years the 
longest in Asia. 

The initial undertaking has been so 
expanded that in 1940 the total capacity was 
53,000 E.H.P., which was said to be the 
maximum obtainable from the water avail- 
able. This great increase was made possible 
by the construction of a large reservoir near 
Mysore City, which has a capacity of 44,000 
million cubic feet of storage above a mini- 
mum draw. Pursuing its policy for the 
industrial development of the State, the 
Government sanctioned the construction of a 
power station at the Shimsha Falls for the 
production of 23,000 H.P., and the construc- 
tion of a power station at the Jog Falls for 
the production of 20,000 H.P. These projects 
were to be completed as quickly as possible, 
so that it seems probable that the total 
capacity of the Government’s hydro-electric 
power stations is now 96,000 H.P. 

' It was notable that the development of 
new industries in the State was so rapid that 
a survey showed that the power requirements 
for the year 1940 would be 84,700 H.P., 
although at that time the combined station 
capacity of the plants installed was only 
69,000 H.P., so that it was obviously urgent 
to start work on the Jog Falls scheme at that 


time. The total cost of the Shimsha scheme 
was estimated at about Rs. 60 lakhs, on 
which the annual income anticipated was 
20 lakhs. 


Work IN MaprRas 


At the end of 1929 the Madras Govern- 
ment commenced work on the Pykara hydro- 
electric scheme, the first stage of which was 
completed in 1932.. The Pykara basin is 
situated on the Nilgiri Hills, which form the 
highest portion of the Western Ghats; the 
source of the river is 8380ft. high. It plunges 
down to the plains 3000ft. below in a series 
of falls and cataracts. The rainfall on the 
catchment area—42 square miles—on the 
western peaks is 350in., but in the forebay it 
is only about 80in. in an average year. The 
highest recorded river flow was 21,000 cusecs 
in 1924, but is only about 15 cusecs in March 


or April in a dry year. A number of suitable. 


sites for reservoirs make it possible to store 
a* total of 3000 million cubic feet, so that the 
Pykara plant could develop 90,000 H.P. 
with a further 30,000 H.P. from tail water on 
a site, 10 miles below, where there is a drop 
of 1000ft. 

The hydro-electric plant works under the 
highest head in the British Empire and the 
continents of North and South America. In 
1940 the installation consisted of three 
generators of about 8300 E.H.P., each 
coupled to Pelton wheels. The total net 
weight of each water wheel equipment is 
20 tons. Power is transmitted to Coimbatore, 
the chief load centre, by a 50-mile double 
circuit. Lines have been extended to Erode, 
Trinchinopoly, and Negapatam, a distance 
of nearly 200 miles from Coimbatore. The 
loads of the latter, however, were transferred 
to the Mettur scheme, which came into opera- 
tion in 1937. 

It was the rapid growth of the Pykara load 
in 1934 that made it necessary to construct 
the Mukurdi dam, the first large storage con- 
templated in the original scheme. The dam 
was completed in 1938 and then stored 1400 
million cubic feet of water, but it was 
arranged that the capacity could be increased 
to 1800 million cubic feet if needed. The 
financial position of the Pykara system 
exceeded expectations, for in the third year 
the revenue was more than that expected in 
the tenth year, when the scheme was sug- 
gested. In 1937-38 the peak load was nearly 
31,000 E.H.P., and the revenue was about 
Rs. 254 lakhs. The industrial development 
at Coimbatore accounted for more than 50 per 
cent. of the total load, and also the high load 
factor of the station. 

The engineering features of the Mettur 
hydro-electric scheme are in contrast to 
those of the Pykara scheme. The Mettur- 
Stanley dam is one of the largest structures 
of its kind in the world. It is 176ft. high and 
can impound a total of 93,500 million cubic 
feet of water. This storage is primarily for 
irrigation work, but part of the water, let 
down for irrigation, develops hydro-electric 
power. The first stage in development pro- 
vided three units of 13,300 E.H.P. each and 
the station commenced operation in 1937 
with an average head of 135ft. There is con- 
siderable variation from a maximum of 
160ft. at full reservoir level to’ a minimum 
of 60ft., and therefore the potential output 
is very variable, and arrangements were 
made to sell three classes of the load, viz., 
(1) power available at all times; (2) power 
restricted to use in dry months, but could 
be reinforced by power from the Pykara 
hydro-electric station or from the Madras 
steam station ; and (3) power available only 
for eight months.in the year. 


The third hydro-electric scheme organised | ; 94 





by the Madras Government utilises a fall of 





about 3300ft. in the Tambraparni River. It 
was designed to provide:.a storage of 5500 
million cubic feet by constructing a dam 
across the river in the foothills of the 
Western Ghats. ¢ 

(Zo be continued) 








The Art of Leadership* 


By Major R. A. C. RADCLIFFE} 


THe task of a leader is to get the best out of 
his men and the good leader will always demand 
more and get more from his men than the bad 
one either demands or gets. Good leadership 
depends very largely on the establishment of 
good relations between a leader and his men. 
If that relationship is right, the rest is com. 
paratively easy, 

The art of human relationship is, however, 
the most difficult, the least practised and 
understood, and the most rewarding of all the 
human arts. Technical ability, which is a far 
commoner accomplishment, is never enough for 
a leader of men. 

Lack of skill in the art of human relation- 
ships and lack of study of the subject is perhaps 
the inevitable penalty of living in a machine 
age, where machines seem at times so far more 
important and powerful than human beings ; 
but, ‘of course, they are not really so. Human 
beings, for example, started this war, not 
machines, and even the flying bombs are 
directed by human beings. Nor does the job 
of tending machines make men like them, 
thank goodness, as some people are inclined to 
argue. 

The tendency is the other way. The plough- 
boy is probably far more mechanical in his 
actions and less temperamental than the man 
who minds a machine in a factory ; this is, of 
course, partly due to the fact that education 
and intelligence usually develop side by side 
with mechanical progress in a community, and 
partly because the tasks many men perform at 
this stage of the machine age give them no 
outlet for skill and so make them tempera- 
mental and difficult to deal with. 

Workmen therefore remam temperamental 
human beings, responsive to good and bad 
leadership, willing to do their utmost for the 
man whom they trust, respect, and like, and 
ready to down tools with equal readiness if 
badly handled by a man whom they do not like 
or trust. . 

Leadership is, of course, partly a gift, but 
there is much in this art of human relationships 
that can be learnt, and much that is simply a 
matter of taking infinite trouble and pain. I 
want to try and make some practical points 
about it to you. 

Mutual Confidence—The basis of your rela- 
tionship with your men must be mutual con- 
fidence, trust, understanding, and, if possible, 
liking. Remember it is as important for the 
men to feel that you have trust and confidence 
in them as the other way round. A man will 
rarely let you down if he feels that you trust 
him ; on the other hand, if he knows that you 
do not trust him, he will see no reason why he 
should disappoint you ! 

Mutual understanding is, of course, essential, 
too. More of that later. And mutual liking 
gives the whole relationship a real warmth that 
makes it pleasant and happy. Respect and 
confidence are, after all, cold things compared 
with liking. 

The five other needful things in this relation- 
ship from your angle are (a) discipline, (5) effi- 
ciency, (c) team spirit, (d) pecsonal interest in 
each man, (e) unselfish work for their welfare. 

Discipline.—I am not going to say much on 
that because I feel you know far more about it 
from the industrial angle than I do, but I would 
like to make a few points. 

(a) Most men appreciate the need for a 
discipline that makes a show more efficient and 
sfhooth running, and are quite ready to accept 
orders and restrictions provided they see clearly 





* Talk to Group of Industrial Supervisors, August 3rd, 
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the necessity for them. Discipline for disci- 
line’s sake is what they resent. 

(b) Slack discipline usually benefits the 
slackers and the shirkers, and works against 
the good men ; therefore it must be bad. 

(c) Men resent favouritism more than any- 
thing. You must give them even discipline, 
and always remember the importance of making 
sure that your justice is seen to be done, i.e., 
that the men, and not only you yourself, think 
that you are a fair person. There is a great 
difference. 

(d) The art of giving orders is well worth 
careful study. How an order is given—tone of 
voice, phrasing &c., just makes all the difference 
very often to how men will take it. 

Here are just a few points :— 

Avoid sacreasm. Men hate it. 

Give your orders firmly. To do so, it is 
unnecessary to shout them or look fierce. An 
order given in a pleasant voice, with a ‘“‘ please 
attached, will probably bring the best results. 

Do not give unnecessary orders, but see that 
those you do give are properly carried out. 

If you keep those rules, your men will see you 
not as someone who orders them about just for 
the sake of doing so, but as someone whose 
function it is as supervisor to give directions so 
that the job may get done efficiently. 

Reprimanding Men.— Remember no man 
likes to be “‘ told off” ; but, of course, at times 
you have got to do it, and not to do it would be 
a mistake and a lapse of duty on your part. If 
you must reprimand, make sure that the man 
deserves the “ telling off.” You look silly if, 
after you have told him off, you find that he 
has a perfectly good excuse or that he never 
did the thing at all. So always give a man a 
chance to explain first. 

Never tell a man off when either he or you 
are angry or when he is tired or worked up. 
It is asking for trouble. 

Do not tell a man off in front of others, unless 
you think it is necessary to do so for the sake of 
example. It-is usually far better to get him 
away in a corner and do it there. 

You must be disciplined yourself if you are 
to exact discipline from others. If you do not 
obey orders from higher up, or grouse about 
them in front of the men, they will follow your 
example with regard to the orders you give 
them. 

Efficiency.—The men want you to be efficient 
and know your job, and they like to belong to an 
efficient concern. Men get satisfaction from 
belonging to a good group and to a good firm. 
The prouder that you can make your men of 
their unit, the better they will work for it. 

Team Spirit——Nearly all men work better 
as a team than as individuals, or, at any rate, 
twenty men working in a team will always do 
better than twenty men working as individuals. 
It is therefore your job to weld your men into a 
team. So far as possible they must not feel 
that you are a part of the management, repre- 

senting ‘‘they,’’ separate and different from 
themselves ; they must be made to feel that 
with you they share responsibility for the 
team’s work. 

Here are a few ways of doing this :-— 

When talking to your men, use the word 
word “‘ we,”’ not “you.”’ Say ‘‘ We have got 
this job to do,” and so on. 

Always explain things to your men whenever 
possible ; ‘‘ put them in the picture,” as we say 
in the Army. 

You do not lose any dignity by doing this, 
and you will find that most British men are 
really very reasonable. Give them a good 
reason and, no matter how unpleasant the thing 
to be done or endured, they will take it all right. 
But if you do not give them a reason, they will 
quickly get some grievance as a rule. Hence, 
explain a job. Tell the men how and why it 
has to be done. Explain regulations or 
restrictions, particularly if they are annoying 
ones, Tell them the why and wherefore, and 
make sure they understand, Remember that 
the majority of grievances arise from misunder- 
standings, which grumblers and agitators work 
on. It is therefore your business to see that 
there are no misunderstandings and that there 
is thus no ammunition for the malcontents, 

Consult your men and listen at times to what 
they have to say. Even if they have not got 





anything worth saying—and they often have— 
it is good for them to be consulted. It makes 
them feel that they are members of a team and 
gives them a healthy feeling of worth and 
importance. Do not be afraid of giving them 
“swelled heads ’’; far more men suffer from 
inferiority feelings than the other way round, 
and any kind of encouragement, always pro- 
vided that it is sincere, is good for them and 
bucks up their morale. 

Do not treat everything they say as a com- 
plaint against you and a eriticism of your 
efficiency ; that is absurd and introduces the 
wrong spirit. Make men feel that they are con- 
tributing an idea which will help the team to 
function better, rather than complaining against 
the management. 

Remember the importance of smail things. 
Things that seem small and unimportant to 
you may not look that way at all to the men 


*Iconcerned. And anyhow, it is important to 


realise that the ‘ so-called ” small things often 
cause more irritation and trouble than the big 
ones, Many of us can take hard knocks, but 
we make an awful fuss about small ones, 
because we are not braced up to resist them. 
Small grievances, like small sores, have a way 
of festering and becoming big, if they are not 
dealt with properly and quickly. 

Although, of course, you should always try 
and remedy a man’s grievance if you can, you 
will find quite often that you cannot do so, 
and the man knows you cannot and does not 
expect you to do so, All he wants is an oppor- 
tunity to tell you about it; then he feels all 
right and gets on cheerfully with his job. 

There are times when it pays for a supervisor 
to stop supervising and take his coat off and 
do things with his men. The stickier the job, 
the more valuable is the effect of doing it with 
the men. 

Personal Interest in Hach Man.—Men like to 
have a personal interest taken in them. It 
gives them a proper feeling of worth and 
importance. They rarely think it interfering 
or impertinent, 

By taking a personal interest in each man you 
get to know them as individuals and to under- 
stand them. This enables you to handle each 
man in the way best suited to his temperament 
and to fit him into the right job. 

Knowing your men means, therefore, a 
number of things. Their names, of course. A 
small point, but important. Smith has not the 
least wish to be mistaken for Brown, and vice 
versd. It is hurting to a man’s self-esteem to 
think that his superiors cannot remember his 
name. If you are really interested in your 
men as individuals, you will have no difficulty 
over this. 

Their abilities. One cannot get the best value 
out of one’s team unless one knows the indi- 
vidual ability of each man and uses him 
accordingly. Of course, if all the men are on 
the same work, then there is nothing that the 
leader can do to ensure that his square pegs are 
all in the squarest holes possible, but where the 
men have a variety of different jobs to do the 
case is very different. Then the leader who 
knows what kind of job each of his men can do 
best will score every time over the leader who 
lacks that knowledge. It is important to realise 
that a man who is employed ata job that he 
can do well not only does the job well because 
of that fact, but also because he feels well on 
the job—and the converse is equally true, Men 
who have jobs beyond their abilities or below 
them are equally dissatisfied with their work. 

Knowing where they worked before links up 
with the previous point about knowing their 
abilities. It is often a useful guide to tell you 
how they will work with you and how they will 
take your discipline. A man who has been 
badly handled in the past will, just like a horse, 
be difficult to handle now ; it takes time, often 
a very long time, to remove old suspicions and 
old grievances. 

If you are dealing with people from all over the 
country, a knowledge of where a man comes from 
will often be a good guide to his temperament. 
Welsh, Cockney, Durham, Yorkshire, South 
Country—they are all very different in: many 
ways and want handling differently. Even if 
they all come from the same locality, the street 
that a man lives in will sometimes tell you a bit 


about him, if you know the district, as it is your 
job to do. 

Take an interest in the things your men do 
in their leisure time. Men are often far keener 
on their hobbies than on their work, because 
their hobbies are their own free choice. They 
Like to talk about them to someone who is 
interested. If you can share an interest with 
& man, it gives you a bond of sympathy. A 
man’s hobby is often, too, a guide to his 
character. For instance, a man whose hobby 
is fishing by the canal bank may be a quiet, 
patient sort of fellow, or one who does not get 
on well with other people, so likes to be on his 
own when possible. 

Knowledge of the home background is 
valuable. No man will work his best if things 
are wrong at home. A man with an unhappy 
home Will usually be a difficult man to handle 
and vice versd. A sympathetic, unde 
leader will oftep be able to see when one of his 
men is worried and help him with either a bit 
of sympathy ox more practically. Most men 
appreciate their leader’s friendly interest in 
their home affairs, provided always that the 
leader. uses tact and keeps their confidences, 
and few resent or forget a helping hand or a 
kind word when they are in trouble. 

‘All this knowledge will help you to under- 
stand their different temperaments. . One man, 
you will find, will want a lot of encouragement 
and praise to keep him up to the mark ; 
another will like a joke cracked with him ; 
while a third will take offence at the very same 
remark if made to him, and sulk. A fourth will 
be on the lazy side and will need a lot of driving 
before he will do his best, and a fifth will always 
work his very hardest and resent any effort 
to drive him. And so on. 

No one man should, in fact, ever be treated 
just the same as another, and once again the 
leader who studies his men and knows their 
temperaments reaps his reward. 

Incidentally, a little elementary knowledge 
of psychology will help you, too. For instance, 
I suppose you all realise that men ‘who are 
boastful and very cocky are often really very 
unsure of themselves and put on this bluff in 
consequence, If you can give those men real 
confidence they will cease to boast and be far 
happier. 

Unselfish Work for Their Welfare.—A leader 
must be unselfish and the champion of his men. 
If he works for them they will, in turn, work for 
him. ‘ Their welfare’’ may, of course, mean 
almost anything—anything that contributes to 
@ man’s fitness to work well and his happiness 
is coneerned with his welfare. Health, accident 
prevention, canteen service, sport, entertain- 
ment, night classes, home troubles, pay 
problems are all welfare. Every leader must be 
interested in these matters and do what he can 
to help his men in every way about them. He 
must not leave it all to the welfare officer or 
personnel manager. They are, after all; your 
men, and if you want their loyalty and willing 
work you must let them see clearly that you 
are out to do all you can for them. 

Finally, keep a sense of humour and remember 
that a cheerful word or smile to a.man at the 
right moment can work wonders with him. 








Appointments to the 
Advisory Council 


THE Secretary of the Department of Scientific 
and Industrial Research announces that, under 
the provisions of the Order in Council, dated 
February 6th, 1928, the Lord President of 
Council, Mr. C. R. Atlee, has appointed Mr. 
W. J. Drummond, Mr. H. L. Guy, D.Se., 
C.B.E., F:R.8., Sir William Halcrow, M. Inst. 
C.E., and Mr. W. F. Lutyens to be members of 
the Advisory Council to the Committee of the 
Privy Council for Scientific and Industrial 
Research from October Ist, 1944. It may be 
recalled that Sir Joseph Barcroft, Sir Harold 
Hartley, and Sir Frank Smith retired from the 
Counel on the completion of their terms of 





office on Saturday, September 30th. 
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THE INVASION HARBOURS 


AmoncstT the great works carried out by 
civil engineers and contractors for the war, 
the design and construction of the invasion 
harbours on the Normandy beaches will 
stand out for ever in the history of warfare 
as one of the most notable. Rumours about 
it reached the general public almost on the 
eve of D-day, and Mr. Churchill himself, in a 
speech on the progress of the war several 
weeks ago, gave some account of what he 
himself has described, with his gift for finding 
the mot juste, as ‘‘ synthetic harbours.” 
“In less than a month,” he said on that 
occasion, “‘ harbours had been created com- 


pared with which Dover seems small,” and 
“a solid base had been created which gave 
us the certainty of being able to conduct an 


inet} sunk in position. 


sdvices regarding three days. 


offensive campaign on the largest scale 
against any forces which, according to our 
calculations, the enemy was likely to bring.” 
Speaking on the reassembly of Parliament 
at the end of last month, he told the House 
that a quarter of a million men were landed 
in the teeth of fortified and violent opposition 
in twenty-four hours, and by the twentieth 
day one million men were ashore, together 
with a vast array of equipment of all kinds. 
D-day was June 6th, and it was on August 
2nd that the Prime Minister spoke of the 
harbours ; but it is only this week that any- 
thing approaching a detailed description of 
this astounding undertaking has been given 


to the public, and even now technical details | as 


which would be of surpassing interest to 
engineers. are not released. - The work seems 
to have been undertaken in surprising haste 
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must have been long foreseen. It was not 
till June, 1943, that the construction of 
artificial harbours for the invasion fleets was 
decided upon, and it was not till September 
3rd of that year that the scheme was approved 
and accepted. It was then fully recognised 
“that the time was so short—some nine or 
ten months—that the undertaking would be 
risky, as it was very unlikely that the neces- 
sary equipment could be produced in time to 
permit exhaustive tests or to make modifica- 
tions in the light of later experience.” It 
was, however, decided, quite rightly, to 
accept the risk and to place orders for the 
work in the United Kingdom alone despite 
the difficulties with material and labour. 
The War Office had been giving the matter 
consideration and by November 27th its 
drawings were completed down to the details. 
The original plan comprised the building of 
two breakwaters, one for the British and one 
for the American Forces. They were both to 
be built up from concrete floating caissons, 
which could be towed across the Channel and 
Of these caissons, one 
hundred and forty-six were made. Many 
civil engineers helped in their design, which 
had to conform with the Admiralty’s instruc- 
tions as to seaworthiness, &c. They had to 
be towed over one hundred miles, their 
towing speed was only 4 knots, and each 
round trip of the tugs was expected to take 
Beside these breakwaters an 
elaborate equipment of floating piers had 
been made and was also towed to the landing 
beaches. For some days all went well and 
in less than a fortnight more than half the 
caissons were in position. Then disaster 
overtook the American harbour. The worst 
north-easterly gale for forty years blew up 
and continued for three days. Fortunately, 
the British harbour got some protection from 
the Calvados reef and was able to recover 
from the damage it suffered, but the American 
works were more exposed and suffered such 
destruction that no attempt was made to 
restore or complete them. Subsequently 
Cherbourg was captured and they could be 
jettisoned without serious inconvenience. 
Such in the barest outline is the story 
of an undertaking unequalled in military 
history. It is told in a good deal of detail in 
the official report which we reprint on another 
page, but we still await with impatience 
illustrations of the harbours and drawings and 
technical details of the caissons and piers. 
No part of the in?asion has been characterised 





by such daring use of technology. It was, 





as the records show, almost an experiment: 
There was little time to carry oat tests, 
and dependence had therefore to be placed 
upon the available opinions of naval and 
military experts and upon the long experience 
of civil engineers and contractors. Its 
success is due to the boldness of the con- 
ception and the courage and daring of those 
who carried it out. It took the enemy by 
surprise. He was unable to arrest it because 
his Air Force had been reduced to impotence, 
but it was nearly undone by the weather, 
which played the Allies false. As a military 
achievement it is unequalled, and one may be 
forgiven the generous hyperbole of describing 
“harbours” military works which were, 
in fact, a magnificent and daring undertaking 
for a specific purpose, 


Dangerous Inventions 


ENGINEERS, in common with the rest of 
the community, pray that, once the war is 
over, they will be allowed to resume their 
normal tasks, free not only from the restric- 
tions inevitable in time of war, but free, too, 
from the threat of another war in the 
future. The former freedom can be granted, 
as soon as the time is ripe, by our own 
Government, but freedom from future wars 
requires a measure of co-operation with 
other States, which is more difficult to bring 
about. Search is being made for an effective 
plan by the chief Allied Governments, and 
we are told that at the recent preliminary 
conference at Dumbarton Oaks a large 
measure of agreement was attained. Any 
further steps must be taken at the level of 
heads of States, for this is not a matter that 
can be left in less responsible hands ; 
any ostrich policy might well lead to another 
phase of Power Politics in the international 
sphere, in which every country would be mis- 
trustful of its neighbours. Mistrust would 
lead to rearming, not merely with the war-. 
like weapons of this and the last war, but 
with every ingenious resource of invention 
applied to the production of more and more 
terrible forms of destruction. We know some- 
thing of the effects of such dangerous inven- 
tions as the flying bomb, and we know that 
if the war continued long enough it would be 
sure to have unpleasant successors. One 
might, indeed, if we ever reverted to a régime 
of Power Politics, reach the stage at which 
launching sites for long-range robot missiles, 
carefully aligned on neighbouring capitals, 
would, be constructed everywhere, ready to 
spring into action by pulling a switch easily 
reached from some Foreign Secretary’s desk. 
Such a disastrous condition of affairs it is 
hoped to avoid by world agreement; the 
problem then would be narrowed to that of 
the sudden emergence of an aggressor State, 
which had succeeded in providing itself with 
some new weapon under carefully camou- 
flaged cover. 

The international control which it is now 
proposed to create would, therefore, need to 
keep such insidious possibilities carefully in 
mind, and this could only be done effectively 
if the control were equipped with a small 
staff of technicians continually watching the 
birth of any new discoveries or other develop- 
ments which might lend themselves to such 
ends. They would have the duty both of 
warning those for whom they worked, and of 
thinking out the means by which such devices, 
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if produced, could be quickly neutralised or 
countered. The watch would have to be a 
wide one, for the technique of one war is not 
the technique of the next. Apart from the 
robot missiles of which we have spoken, we 
must be ready in the years to come to 
fnd the power of radio transmitters so 
increased as to provide novel means of 
both offence and defence, and not only, as 
now, a8 useful means for the detection and 
location of aircraft or other instruments of 
war. One must face also the alarming fact 
that there is a risk that some phase of 
bacteriological warfare may come ; if it does, 
new methods of defence, appropriate to the 
task, will be needed. Science and technology 
may also find means of releasing atomic 
energy, and if they do, that power in its turn 
may be ravished for warlike purposes by 
aggressive ambition. Potentially dangerous 
inventions such as these will have to be care- 
fully watched and so controlled that world 
security may not be imperilled; but that 
very necessary action must not be allowed to 
interfere with the peaceful activities of 
ordinary inventors. No engineers will agree 
to follow the example of Samuel Butler’s 
“ Erewhonians,’’ who had such a terror of 
the misuse of inventions that ‘“‘ they made a 
clean sweep of all machinery that had not 








been in use for more than 271 years (which 
period was arrived at after a series of com- 
promises) and strictly forbade all further 
improvements and inventions.” It would be 
intolerable were the world to be deprived of 
useful inventions and the application of 
profitable discoveries, because they might be 
employed for malign purposes, 

The hard problem we have now to face is 
how to continue to encourage inventions 
useful to civil life, whilst severely discourag- 
ing the development, especially the secret 
development, of inventions dangerous to world 
security, or, indeed, of any which can 
threaten from some aggressive centre the 
destruction of the property and populations 
of neighbouring States. It is no simple task, 
but its importance can hardly be overstressed. 
We are optimistic enough to believe that 
some workable solution will be found; that 
aggression will be curbed and the pathway 
cleared for peaceful discovery and inven- 
tions, bearing in mind that, as we quoted 
recently from the pages of The Economist : 
“If the wage-earner of to-day enjoys a 
standard of living higher than that of all but 
the very richest two hundred years ago, the 
reason is to be found in the very great 
increase, since the Industrial Revolution, of 
mechanical aids to production.” 








Letters to 


the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 





THE TRAINING OF DRAUGHTSMEN 


Smr,—The writer (an ex chief draughtsman) 
has had contact with over 300 draughtsmen, 
some from school, others from the workshops. 

Before selecting a boy for training as a 
draughtsman his progress at school should be 
considered,. and a chat with his parents would 
reveal the boy’s inclinations. He should be a 
“Meccano” expert, gifted in mathematics, 
plane and solid geometry, perspective, mech- 
anics, interested in machines, gadgets, model 
making, and neat in all his work. A knowledge 
of magnetism and electricity, chemistry, and 
physics would be useful. 

The training of a draughtsman depends on the 
class of machinery he wishes to master. For 
instance, a designer of electrical fittings, sewing 
machines, typewriters, need not study much 
about steam or hydraulics, whereas a plant 
draughtsman has to cover the whole field of 
engineering. 

Some engineers say, before a boy goes into 
the drawing-office, he should spend three years 
“working” in the shops. Probably three 
months in pattern shop, six months in foundry, 
three months between smithy, boiler shop and 
pipe shop. The rest of his shop experience in 
the machine and erecting shops. 

What can a pupil know after this training ? 
It takes a workman four or five years to learn 
one branch (with a complete set of tools), What 
can a pupil do after three or six months with a 
few tools ? Foremen have not the time to find 
work they can do. 

The writer thinks that 75 per cent. of the 
time spent in this fashion is wasted with regard 
to his training for a draughtsman. During this 
time the pupil will probably spend one day per 
week at a technical school. 

My proposal for the training of draughtsmen 
is the boy considered suitable should start in 
the drawing-office. -He should go to the tech- 
nical school one day per week. One morning 





or afternoon per week in the shops, watching 
experienced workmen and giving a hand when 
convenient, such as helping to stoke the cupola 
or helping to turn over the top of a moulding 
box. The knowledge gained depends on the 
pupil. He must be obliging and not a snob, 
then he will get his questions answered 
correctly, and he will find many workmen are 
eager to help him. 

The timetable might be eight half-days in 
pattern shop, ten half-days in foundry, eight 
half-days spent between smithy, boiler shop, 
pipe shop, total twenty-six weeks. The remain- 
ing half-days of the year in machine shops, 
erecting shop, and with the electricians. 

A syllabus would be given to the pupil, 
stating what to observe in each department and 
the order to follow. For instance, the syllabus 
for the machine:shop would start with the 
marking-out table, fixing parts to the machine 
tables, observing planing, slotting, shaping, 
milling, tool and machine grinding, gauging, 
turning and boring, drilling, &c.; fitting and 
erecting, with special attention to ball and roller 
bearing erecting. The pupil should make rough 
notes and sketches and later transfer to a note- 
book, either in the drawing-office or at home. 
Time and labour-saving ideas should be care- 
fully noted. 

Here are two observations as examples :— 

(1) A man had to put a rope around an awk- 
ward casting, so that it could be lifted by the 
crane. He made four attempts before the crane 
operator was satisfied it was a safe lift. The 
observer put in his note-book, “ Add lifting 
lugs to casting 205/3 or drill two holes for eye- 
bolts.” 

(2) A lifting “beam” had a central lift, 
made from two angle brackets and a bolt 
between. It took a man several minutes to 
attach a 10-ton crane hook ; it had to be lifted 
and bent, to get the bill of the hook under the 
bolt. It was a dangerous job. The observer 
had 3in. taller angle brackets fitted. Thé crane 


operator (from his cage) could put the hook in 
position and lift the beam without assistance. 

The pupil’s work in the drawing-office might 
be :—At first watching an experienced tracer 
for an hour or two. Later she gives him a 
specially prepared tracing, consisting of thin 
and thick lines, dot and chain lines, three lines 
of block capital letters, three lines of figures 
(three sizes), all vertical. A note: sloping 
letters or figures not used. Capital letters only. 
A few bolts and screws with different heads, all 
dimensioned. When the pupil becomes efficient 
he is given routine tracings, alterations, , &c. 
Later he is given sketches of details to draw in 
pencil to scale or full size. He will soon be able 
to assist a senior draughtsman with simple 
calculations and help in detailing from an 
arrangement drawing. 

It is to his advantage to become efficient in 
the various branches of study as soon as possible, 
so that his chief will give him more important 
work and thus enable him to apply theory with 
practice. His visits to the. school may be - 
gradually reduced. There comes a time when a 
pupil will learn more in the drawing-office than 
at school. 

If the pupil wishes to become an all-round 
draughtsman he should master second-stage 
mathematics, advanced geometry, elementary 
perspective, advanced mechanics, hydraulics, 
steam, electrical motors, switches, &c., A.C. and 
D.C., and know how to mount ball and roller 
bearings. Some draughtsmen will need higher 
mathematics. 

Engineering periodicals should be read 
weekly, not forgetting the advertisements. 
Catalogues give excellent information. Some 
may be needed for everyday use. Many can be 
obtained from the various exhibitions held in 
our cities. 

Pupils should purchase an engineers’ pocket- 
book or handbook. These give the chief formulz 
needed and the usual standard machine details. 
Text-books that give worked-out examples 
should be chosen. Experienced draughtsmen 
have recently published the solutions to many 
problems they have had to solve. These should 
be very helpful to a junior. 

A pupil employed by a firm, without pattern 
shop, foundry, &c., may be able to attend a 
technical ‘college with modern equipment, | 
having a special syllabus for draughtsmen and 
engineers. If there is not an up-to-date college, 
pupils may be allowed to visit an adjoining 
firm with suitable workshops and rely on 
evening classes for theory. 

If a pupil follows the proposed three years in 
the shops system, he may be nineteen or twenty 
years old when he enters the drawing-office, and 
he will feel like a big fish out of water for‘a long 
time. The writer feels sure a pupil would prefer 
to start in the drawing-office and he would 
become an efficient draughtsman in much less 
time than a three-year shop pupil. 

A. W. Boase. 

Erith, October 13th. 





INDUSTRY AND EMPLOYMENT 


Sm,—Mr. Watson’s excellent letter in your 
issue of September 29th hardly calls for com- 
ment, for its arguments surely must be regarded 
as incontrovertible. 

A human understanding between master and 
man is undoubtedly the solution of many diffi- 
culties which are bound to arise in every 
industry. 

In ancient times, when smaller businesses 
than the present were in vogue, a master knew 
personally each individual employee; _per- 
chance also knew familiarly his or her family, 
and followed their progress throughout life. 

Nowadays, owing to the vast development of 
industry, this close personal contact, of course, 
is not possible. In its place came councils, 





consisting of representatives of master and 
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man and co-partnership. On this point I can 
affirm from personal knowledge that such 
organisations. function extremely well. 
Take, for example, the great gas industry, 
comprising a host of workers, and which 
carbonises some 2,000,000 tons of coal annually, 
supplying 10,000,000 people with gas. A Joint 
Industrial Council has been regularly meeting 
for years to discuss questions naturally arising 
owing to changing conditions and other causes. 
Sir David Milne-Watson has been the much- 
respected Chairman of this Council, and a keen 
advocate of the system. Its results have been 
satisfactory in every way, both to corporations 
owning gas undertakings and also to company- 
owned undertakings. Sir David’s judgment, 
tact, and sympathy have always been in 
evidence. Mr. W. J. Smith has for some years 
been the indefatigable Secretary. 
Sir, there is always a spiritual approach to 
the settlement of industrial disputes, and an 
avenue of mutual understanding which ulti- 
mately leads to the equal happiness of master 
and man. 
Watter T. DuNN, 
Ex-Secretary, The Institution 
of Gas Engineers. 
Hastings, Octeber 7th. 


ELECTRICAL RESISTANCE WIRE 
STRAIN GAUGES 


Str,—There are a number of typographical 
errors in the letter from Mr, P. L. Arrowsmith, 
published in your issue of September 22nd ; 
but having, I hope, successfully corrected these, 
T am still a little puzzled by his letter. 

He shows that, on two perpendicular planes, 
each at 45 deg. to the axis, the direct stress is 
+q+(a function of bending and axial load) 
and —gq-+(the same function of bending and 
axial load). Thus, if one takes the difference 
between these, one obtains 2¢ only. It there- 
fore follows that torsion can be determined 
directly, in the presence of these other loads, by 
a single pair of gauges and that neither a second 
nor a third pair is necessary. The second pair 
of gauges is necessary if the bending moment is 
not uniform, so that there is a transverse shear 
on the section. 

I suspect, however, that what he really has 
in mind is the separate and direct determination 
of any one of the components in the presence of 
all, and, if so, then I agree that additional 
gauges are necessary. 

I regret that the original paper to the Insti- 
tution of Mechanical Engineers (of which your 
article was an abbreviation) was limited in 
length, so that it was possible to give only a 
very brief outline of the field of use of these 
gauges. It is hoped to remedy this by an official 
publication from the Laboratory fairly soon. 

F, AUGHTIE. 

N.P.L., Teddington, October 4th. 





THE FIRST STEAM PLOUGH 


Sm,—tThe letter appearing under the head- 
ing “ The First Steam Plough, 1832,” in your 
issue dated 13th inst., was of great interest to 
me. I felt I must write in support of Mr. 
Dandy’s suggestion and belief that such recovery 
work would not be so difficult as it would at 
first appear. 

Some years ago I was loaned a very inter- 
esting publication, namely, “The Proceedings 
of the Society of Engineers, 1868,” and this 
contained a very complete history of agricul- 
tural travelling and ploughing engines, right 
from the earliest attempts to the then up-to- 
date types. 

Writing from memory, an engine answering 
very well to Mr. Dandy’s description was illus- 
trated there. The engine gear consisted of a 


end on « long main frame. The main frame 
rose into a swan-neck at the rear end, support- 
ing a separate frame carrying a rotating cutter 
head, which appeared to he chain driven from 
the engine crankshaft. The weight of the 
engine was taken by an “endless railway ” 
track, mounted on each side of the main frame, 
and gear driven from the engine. When it was 
required for ploughing the engine travelling 
gear was set in motion and the cutters rotated. 
The cutters, mounted on their separate frame, 
were then lowered into the ground, giving the 
required depth of ploughing, and the engine 
proceeded across the field, leaving several 
parallel, “‘ trenches ” behind it. 
It should be noted that this engine actually 
travelled across the ground in front of its work, 
and not like the usual steam ploughing systems 
(Smith, Roundabout, Howard, and Fowler), 
where the engine or engines run on the head- 
lands, operating the plough through strong 
cables. The nearest modern approach to this 
first steam plough is that very fine machine, 

the oil-engined Fowler ‘‘ Gyrotiller.” 
J. E. DAVIEs, 

Swindon, October 14th. 





KANE-PENNINGTON ENGINE 


Sm,—I have just seen the September Ist 
issue of THE ENGINEER, and would suggest that 
the remarkable cooling and economy of this 
engine was due to early closing of the inlet valve 
which resulted in expansion and cooling of the 
gas mixture. A high compression ratio 
(reckoned from thé full stroke) could then be 
used. 

I worked on the development of such engines 
in 1928. Provided that the incoming gas was 
given a swirl to assist cooling of the cylinder 
walls, it was found that no external cooling of 
the cylinder or cylinder head was required on 
engines up to 4}in. bore at least. 

The power and thermal efficiency obtainable 
were phenomenal, so much so that engineers 
often refused to believe the test figures. A 
single-cylinder electric lighting engine, 2}in. 
bore, 4in. stroke, was converted and used 
0-37 lb. of petrol per B.H.P.-hour. I remember 
the figures because they were so extraordinary. 
The cylinder and head had neither cooling fins 
nor water jacket. 

H. R. RonneBeck, M.Sc. 

Middlesbrough, October 6th. 








London Chamber of Commetce 
and Employment Policy 


A SPECIAL committee appointed by the 
Council of the London Chamber of Commerce 
has submitted its report to the Council on the 
Government White Paper on Employment 
Policy. The report, which has been approved 
by the Council, states that the main object of 
exports is that we may obtain the necessary 
imports. The present disequilibrium in our 
balance in foreign payments could be remedied 
after the war either by exporting more to pay 
for the same value of imports as before or by 
importing less, It must be remembered that 
this country’s influence in the world depended 
very largely upon the fact that it was the biggest 
and freest single market for the goods of other 
nations. This was:a very potent bond of union 
between the United Kingdom and other parts 
of the British Empire. Unlike the forty-eight 
States of the American Union, the constituent 
countries of the British Empire are divided by 
water. A strong Mercantile Marine is therefore 
an essential cement between its various parts, 
That this will, in the future, be equally true of 
air transport does not make it any less true in 
the case of shipping. With regard to agricul- 
ture, such an import policy need not, and, 
indeed, must not, be allowed to militate in the 





utilisation and development of our own agri. 
cultural resources on sound principles of cultj. 
vation and distribution. 

The bulk of the population will, however, 
have to continue to look for useful employment 
to industry and commerce, apart from agri. 
culture. It is evident that industry cannot 
function without raw material, and for the 
most part this must. be imported. The White 
Paper is therefore justified in making it clear 
that an expansionist policy in this country js 
dependent upon our ability to obtain from 
abroad such food as we do not grow here and 
such raw material as is not available in this 
country, Large-scale unemployment was pre. 
valent between the wars in all the industria] 
countries. There was a tendency for each to 
put the blame on external conditions, the 
implication being that nothing effective could 
be done internally by any of them, The present 
White Paper marks, therefore, an important 
advance in economic thinking, in that it recog. 
nises that a great deal can be done internally, 
The Chamber strongly urges that the time has 
come to push forward with energy preparations 
to give effect to the measures set out in para- 
graph 14. Industry and commerce have not 
so far had from the Government the guidance 
and help necessary to enable them to change 
over speedily from a war to a peacetime footing, 
Whilst the Chamber believes that combines 
and monopolies may be justified in special 
circumstances, it welcomes the proposal in 
paragraph 54 that full publicity should be 
given to such arrangements, and that they 
should be permitted only where the general 
advantage is seen to be served. The Chamber 
is much concerned at the tendency to eliminate 
the small employer, with a consequent con- 
centration of power into progressively fewer 
hands. It is recognised that there are certain 
industries which demand for efficient working 
large-scale operation, but this is by no means 
true of all industries. It believes, therefore, 
that in those industries which lend themselves 
to efficient production by small units, encour- 
agement should be given to the small producer 
as a matter of national policy. The Chamber 
believes that economic efficiency in the long 
run cannot be divorced from, and cannot be 
achieved at the expense of, political and social 
aspirations, and that no community can long 
survive which is prepared to sacrifice all 
other considerations to theoretical economic 
efficiency. 

With regard to the mobility of labour 
and the Essential Works Order, whilst the 
Chamber recognises the practical advantage, in 
any scheme for full employment, of being able 
to direct men from one industry to another and 
from one locality to another, it is convinced 
that it is not a technique upon which any great 
reliance could or should be placed in peacetime, 
In the Chamber’s opinion, the White Paper 
places too much emphasis on influencing public 
expenditure and not enough on influencing 
private expenditure. If the attack upon the 
employment problem is to be successful, 
private expenditure must be brought into line 
with the Government’s anti-cyclical policy. 
With a pay-as-you-earn system of income tax 
in operation, there seems to be no reason why 
the idea of variation should not be applied to 
income tax, but the level of capital expenditure 
can be effected still more directly by vaviations 
in the rate of income tax allowances fp. obso- 
lescence and replacement of plant and 
machinery. It should be possible to vary, in 
accordance with the expected state of employ- 
ment, not only the number of years during 
which tax allowance would be given for capital 
expenditure, but also the amount of the total 
allowance. 








Tue Late Mr. J. A. Danxs.—We regret to learn 
of the sudden death, at the age of seventy-one, of 
Mr. James Arthur Danks, chairman of Danks of 
Netherton, Ltd., boilermakers and engineers, at 
his home in Ealing, London, on October 6th. Mr. 
Danks was the son of the late Mr. Thomas Danks, 
one of the founders of the business. He had been 
with the company for over fifty years, and chairman 
for the last ten years. During this long period and 
up to the day of his'death he took a very active 
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- Prefabricated Ports in Normandy’ 


—————_?——— 


URING the administrative planning of the 
invasion it became clear that, even in the 
pest possible case of all the French ports falling 
into our hands undamaged at an early stage of 
the operation, the quantity of stores to be landed 
for the maintenance of the force would exceed 


the port capacity. This meant that. stores |p 


would have to be landed over the beaches while 
the ports were being improved. It was generally 
estimated that the quantity to be landed in this 
manner amounted to about 12,000 tons and 
2500 vehicles of all shapes and sizes per day,, 
and that this would not be reduced for at least 
ninety days, during which many interruptions 
by bad weather might be expected. 

In June, 1943, the Chief of Combined Opera- 
tions held a meeting in London of Commanders, 
both British and U.S., with the representatives 
of the British Service Ministries, to hear reports 
of the equipment that was being provided for 
the operation, and to consider what additional 
equipment could be provided in the time avail- 
able. Amongst other things, the meeting decided 
that artificial harbours were essential to pro- 
vide sheltered water for unloading over the 
beaches to meet the administrative demand. 

This decision was submitted as part of the 
operational plan to the Combined Chiefs of Staff 
at the Quebec Conference. 

On receipt of their approval technical experts 
from the Admiralty and War Office were tele- 
graphed for, and flew over to join their U.S. 
counterparts in order to make full use of the 
resources of both countries, By September 3rd 
they had reached their conclusions, and their 
recommendations had been submitted to the 
Combined Chiefs of Staff in Washington. 

It was fully realised that time was so short 
that the undertaking would be risky, as it was 
very unlikely that the necessary equipment 
could be produced in time to permit exhaustive 
tests or to make modifications in the light of 
later experience. It was, however, decided that 
the risks had to be accepted, that experiment 
and construction should proceed concurrently, 
and that all the work should be done in the 
United Kingdom in order to save time, although 
the labour and materials situation was more 
difficult than in the U.S. 

The plan originally accepted was that two 
artificial ports, one in each sector, British and 
U.S., should be made, each consisting of a 
breakwater formed of concrete caissons. The 
War Office, which had already been considering 
the project, undertook to produce the caisson 
designs. In spite of the great quantity of work 
to be done, and such essential experiments as 
the effect of wave action on the design, which 
were carried out at the National Physical 
Laboratory, sufficient working drawings were 
produced by October 4th and the final drawings 
were substantially completed by October 20th, 
all details being finished by November 27th. 
The execution of the work was placed in the 
hands of the Ministry of Supply on September 
24th, 1943. 

In order to accommodate the necessary 
shipping and port equipment the size of each 
harbour had to be roughly the same as Dover, 
which entailed the construction of 150 caissons, 

For technical reasons these could not be 
placed in water deeper than 5} fathoms, which 
meant that orly a limited number of ships, such 
as the “* Liber'ty ” type, could use the harbour. 
It was therefore decided to make an outer 
floating breakwater in addition, and this task, 
including experiment, design, and production, 
was undertaken by the Admiralty (see 
Appendix C). 

In January, 1944, it was realised that the 
number of tugs likely to be available was less 
than the demand. This meant slowing down the 
rate of construction of the harbours and 
increasing the risk of interference .by bad 
weather. In order to provide an immediate 
shelter for the host of small craft it was then 
decided to make five short breakwaters formed 





of blockships along the invasion coast. These 
could be provided quickly and would give 
immediate shelter: Two of them would be 
incorporated in the artificial ports. Sixty 
ships of varying sizes and types were earmarked 
by, the Ministry of War Transport for this 
, including some warships, such as 
H.M.S. ‘‘ Centurion ” and the French battleship 
““Courbet’’ and the Netherlands cruiser 
“Sumatra,” giving a total length of about 
24,000ft. of breakwater. 

In the final lay-out of the breakwaters there 
were therefore three elements—the concrete 
caissons, the floating breakwaters, and the 
blockships, all of which had to be got ready in a 
very limited time: 

The Admiralty was made entirely responsible 
for floating breakwaters and blockships, and, in 
addition, for the conformity of caisson design 
with naval requirements as regards towing, 
seaworthiness, &c., for the final location of the 
equipment in assembly parks in the United 
Kingdom for towing the equipment across 
Channel, and for the general lay-out of the 
artificial harbour. 

The War Office was responsible for the design 
and provision of concrete caissons and piers, 
for their movement to assembly parks in the 
United Kingdom, for the actual sinking of the 
caissons in the artificial harbour, and for the 
construction of the piers in the harbour. 

It was a British responsibility to provide and 
deliver all the equipment necessary at the far 
shore for both harbours. The construction of 
the American harbour was the responsibility of 
the U.S. Navy, while that of the British harbour 
was combined R.N. and Army. 

The arrangement of the breakwater on the 
ground was based on cold French charts, which 
were thought to be unreliable owing to changes 
in the sea bed. These were corrected to some 
extent by actual reconnaissance and sounding 
taken during the period before D-day, but the 
plans had to be left very flexible, the final siting 
being dependent on surveys to be made:as soon 
as possible on D-day. 

So far mention has only been made of the 
breakwater equipment, but in order to form a 
port, internal equipmenj such as piers was 
highly desirable. Fortunately, the design and 
production of such equipment was well in hand. 
It is no easy matter to produce a pier hundreds 
of feet long on a flat beach, with a rise and fall 
of tide of over 20ft., and which may sometimes 
be floating and at other times be resting on 
sand or, worse still, rock. This problem had 
been under examination since early in the war 
without any defifite result, but in 1942 the 
Prime Minister took a personal interest in this 
subject. He wrote: “ Piers for use on beaches : 
—They must float up and down with the tide. 
The anchor problem must be mastered. ... 
Let me have ‘the best solution worked out. 
Don’t argue the matter. The difficulties will 
argue for themselves.”” The result was that by 
early 1943 a prototype pier had been con- 
structed. During the years 1943 and 1944 it 
stood up well to severe sea tests, and so we were 
able to go inte production, the total require- 
ment being 7 miles of pier with all the neces- 
sary appurtenances described in Appendix B. 


Tse Task Up to D-pay 


Ld 


This was a race for time, the main under- 
takings being :-— 


(1) The construction of concrete caissons 
‘ under Ministry of Supply arrangements, more 
fully described in Appendix A. 

(2) Prefabrication of the pier equipment 
and its assembly into towing pieces, more 
fully described in Appendix B. 

(3) Construction of the floating break- 
waters, more fully described in Appendix C. 

(4) Preparation of the blockships so that 
they could be sunk easily and rapidly on an 
even keel. 





* Official Report. 


These four in themselves were an enormous 





task in the time without taking into considera- 
tion other tasks, such as :— 


(1) Towing caissons, floating breakwater, 
and pier equipment from construction sites 
to assembly parks. In all this amounted to 
500 tows, some from ports as distant as 
Leith-or Glasgow to the South Coast. * 

(2) Servicing and general preparation of the 
tug fleet for sea. 

(3) Forming up and training the staffs and 
personnel of R.N., U.S. Navy, and R.E. to 
carry out the operation. 


The time was, in fact, inadequate to com- 
plete this programme, but the essential equip- 
ment, with a suitable proportion of reserve, was 
assembled and ready to go on the right date, 
although personnel had not been able to com- 
plete a full programme of training. 


THE OPERATION 


The first arrivals on the far shore were the 
blockships, all of which, in spite of their age, 
made the crossing close behind the assault 
forces and arrived safely. 

They were sunk by explosive charges and 
their Naval and Merchant Navy crews were 
then brought back to the United Kingdom. 
The whole of this part of the operation was 
completed successfully during the five days 
following D-day, and provided some very 
valuable shelter on the beaches during: this 
critical period. 

Meanwhile the concrete caissons, floating 
breakwaters, and piers were being towed across 
at an average speed of 4 knots, the total distance 
being over 100 miles. All the pieces towed very 
well in spite of their awkward shapes, except 
for the lengths of pier, which had to be treated 
very tenderly in the choppy weather 
experienced. 

The total tug fleet available for towing the 
equipment was eighty-five, varying from very 
large U.S. tugs of over 1500 H.P. to small tugs 
of 600 H.P., not generally used inthe open sea. 
A minimum of 210 tows was required, involving 
a weight of over 1,000,000 tons, allowing for 
few losses by enemy action, and each round trip 
was expected to take three days. Luckily 
there were very few losses of tugs, and they 
carried out this unusual, strenuous, and some- 
times dangerous task with great patience, 
courage, and skill. 

On arrival the concrete caissons had to be 
sunk accurately in places selected as a result of 
surveys made by a special party landed on 
D-day. In spite of the difficulty of picking the 
exact spot, the operation was carried out very 
successfully, very few caissons being out of 
alignment. By D-plus-12 more than half the 
caissons were in position and the harbours were 
already an impressive sight. 

Similarly, advanced parties in special ships 
arriving on D-day had laid heavy moorings in 
deep water, to which floating breakwaters were 
attached as they arrived. This operation was 
completed by D-plus-8. 

Meanwhile, port parties of R.E. or of Seabees 
in the American harbour landed on D-day had 
cleared mines, cut ramps in the esplanades, and 
prepared roadways down to the beaches ready 
to receive the shore ends of the piers. The port 
party also included a naval beach commando 
and detachment from the Royal Marines. In 
the setting down of the harbour the Navy and 
Army worked hand in hand; soldiers were 
sailors and sailors were soldiers and Royal 
Marines were both. This operation was half 
finished by D-plus-12, by which time one pier 
hundreds of yards long with several pier heads 
was complete and coasters could be unloaded 
at any state of the tide. 

Up to D-plus-12, therefore, the operation was 
going according to plan, very few accidents of 
the sea had occurred, and the air superiority 
was such that enemy interference had caused 
little trouble. 

But on D-plus-13 a gale blew up from the 
north-east, which continued for three days, the 
worst June gale experienced for forty years. 
Moreover, it came from the worst possible 
direction, as the harbours were exposed to its 
full force. Unfortunately, it caught the 
harbours at the halfway stage. The American 





harbour suffered most severely, as it was in a 
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more exposed site, and the breakwaters were 
largely broken up, so much so that this, com- 
bined with the capture of Cherbourg, caused 
the work on this harbour to be discontinued. 
The British harbour was protected to some 
extent by the Calvados reef, and suffered far 
less damage, from which it was soon able to 
recover and be completed. 
The gale took a heavy toll of shipping and 
craft, but this was largely damage rather than 
dead loss, except in the case of the experimental 
floating breakwater, which broke up, and ceased 
to give protection. The shelter provided by 
both harbours and the three additional block- 
ship shelters, which stood up well in the gale, 
undoubtedly saved great loss of life and 
equipment. Unloading on the beaches else- 
where was quite impossible, but during this 
critical period a small but important trickle of 
stores could be landed in the harbour. Even on 
the worst day 800 tons of petrol and ammuni- 
tion, as well as many troops, were landed over 
the piers. 
All the pier equipment, which was on the 
voyage when the gale started, was sunk, but 
only one concrete caisson failed to weather the 
journey. 
After the gale subsided the work of con- 
struction contmued as before, though a long 
spell of rough water prevented pier equipment 
from being towed over, so that the harbour was 
not unloading to maximum capacity until well 
into July. 
Finally, however, it was complete and.a port 
bigger than many-with famous names had been 
built in a few weeks against a lonely French 
beach. 
Day after day, in all weather, scores of ships 
of all sizes have moored within its shelter or 
berthed in unbroken lines alongside its quays. 
Never, even at the height of peacetime trade 
boom, has so much shipping used such limited 
accommodation at one time. 
Many thousands of British workmen were 
directly concerned with its making. Scores of 
thousands more were indirectly employed. As 
a result of their craftsmanship hundreds of 
thousands of tons of vital supplies, scores of 
thousands. of men and many thousands of 
vehicles have been put ashore in the mést rapid 
military build-up ever undertaken. 
The prefabricated port made possible the 
liberation of Western Europe. 


APPENDIX ‘“ A.”—NoTE ON CONCRETE 
CAISSONS 


These caissons were made in six different 
sizes to suit various depths of water up to 
53 fathoms. The largest size had a displace- 
ment of 6044 tons, the smallest a displacement 
of 1672 tons. When floating, the whole looked 
rather like a Noah’s Ark without its roof, while, 
viewed from above, the cross walls made it 
look like an egg box, as there was no deck. 

Each caisson contained crew’s quarters for 
use during the passage, the crew being partly 
naval for handling the ship and partly from R.E. 
(or Seabees) for carrying out the operation of 


At a late stage, Bofors guns, 20 tons of ammu- 
nition, and rough shelters for a gun’s crew were 
placed on the top of most caissons as additional 
A.A. protection of the harbour. 

Caissons were towed empty across Channel 
by one large tug (about 1500 H.P.). On arrival 
they were manceuvred into position with the 
help of small tugs, and then special valves were 
opened, allowing water to fill the ship and sink 
it in place. Valves were left open so that the 
water level remained the same inside and out. 
It took roughly twenty-two minutes to sink the 
largest-size caisson. 

The numbers produced in the various sizes 
were 60 (largest), 11, 25, 23, 17, and 10 
(smallest), a total of 146. Construction was 
carried out in various ways. 


Number 
constructed. 
In eight dry docks... ... «. «. 57 
Ear CWO WOt GOGKB...) oct .10 cee cee” AO 
In twelve basins .... ... ... ... ... 48 
In four slipways ...0 ... ... se ee 28 
146 


Thames, in which the lower layer of the caisson 
could be built as in a. dry dock. A channel was 
then cut to the river and the caisson floated 
out to be completed in a wet dock berth. The 
wet dock berthing space required amounted to 
12,000ft. 

Construction sites were mainly in the Thames 
and Southampton areas, but outlying ones were 
as far distant as Birkenhead and Hartlepool. 

The Ministry of Supply employed many of 
the leading firms of consulting engineers to 
assist in the project, and the actual work was 
carried out by twenty-five large contracting 
firms. 

The total labour forces involved in the con- 
struction, which does not include the fabrication 
of many essential small. parts, was about 20,000 
men. This included 1200 skilled fitters, 1400 
carpenters, and 2400 semi-skilled workers, all 
of whom had to be mobilised and moved to the 
right areas by the Ministry of Labour. 
In all it is estimated that the following main 
materials were used :—330,000 cubic yards of 
concrete, nearly 600,000 tons; 31,000 tons of 
steel ; 1,500,000 super yards of shuttering. 


ApPEeNDEXx “B.”—NotTES ON: PrerR EQUIPMENT 


The piers consisted of a single steel roadway 
carried on steel girders similar in many respects 
to an ordinary bridge, but so designed that there 
was such flexibility that the heaving and twist- 
ing effect of the sea could be withstood. Each 
of the bridge spans was supported on special 
floats, some of steel and others of concrete, also 
designed to withstand the sea, and also to sit 
down on rock or sand when the tide receded. 
Sections of pier were joined together by special 
means to give flexibility and to ensure easy and 
rapid connecting up. 
There was no limit to the length of a pier, 
other than the depth of water for successful 
anchoring, but for towing, lengths of 480ft. 
were joined up. . 
At the shore end these piers were joined to a 
very stout steel shallow-draught float, which 
could be pulled right inshore at high water. 
At the outer end they were linked to specially 
designed spud pier heads. These consist of steel 
pontoons with a displacement of approximately 
1000 tons. Each pier head is a “ship” com- 
plete with crew’s quarters, generating sets, 
storage accommodation, &c. Coasters berth 
alongside and unload direct into lorries on the 
pier head. 4 

Using the same pier head, but with some extra 
fittings, it can be converted for use of L.S.Ts. 
A sort of false beach.piece made of steel is pro- 
vided, on to which the L.S.T. runs its bows and 
lowers its ramp. Vehicles can be discharged 
very rapidly by this means. 

Pier heads were built, as ships, in various 
ports on the coast from Leith round to Glasgow, 
four being built by the Royal Engineers at 
military ports in Scotland. . Most of the remain- 
ing equipment was prefabricated all over the 
country, and then assembled at the Army 
depéts at Southampton and Richborough. 
Some 240 contractors were employed on this 
task, so that it is impossible to estimate the 
labour force involved. In all 50,000 tons of 
steel were used. 


APRENDIX ‘ C.”-—NoTEs ON FLOATING BREAK- 
WATER 


This consisted of steel floats. These were 
moored end to end in a long line, and were 
designed to. have a damping effect on the sea in 
winds up to force 5, which might be expected 
during the summer months. 

By March two rows were completed and 
moored under constant observation off the 
South Coast. From then until D-day the 
weather was generally calm, so that, although 
the breakwater gave great promise, no one 
could be certain how it would behave in really 
rough water. 

Units were prefabricated and then assembled 
at Southampton, where a labour force of 2000 
men were employed. It is difficult to estimate 
the number of men employed in other areas on 
prefabrication, but this is probably about 6000. 
A total of 15,000 tons of steel was used in this 





The Futute of Electrical Engi- 
neering in the Merchant 
Navy* 

By G. 0. WATSON} 


My remarks will naturally deal with the future 
of electrical engineering in the Merchant Navy, 
and as, in my opinion, the most pressing problem 
of the moment is one of personnel, I would ask 
you to bide with me a while to consider the 
status and training of the marine electrical engi- 
neer. If I do not touch on technical problems 
it is because I think that the subject of my 
remarks is the most urgent problem before us. 

The quality and reliability of the electrical 
installations and apparatus in British ships are 
higher to-day than they have ever been, a 
fact which is borne out by our comparative 
freedom from trouble and from fires. That fact 
is a tribute to the excellent work of our elec. 
trical contractors and shipbuilders, and to the 
surveillance of the classification societies, but 
it has the unfortunate effect that because of this 
relatively trouble-free state it is used as an argu. 
ment for not improving the status and qualifica- 
tions of electrical superintendents and ships’ 
electricians. It has even been said that since 
marine engineers require a smattering of elec. 
trical knowledge in order to qualify them for 
their tertificate of competercy, it is not neces- 
sary to establish separate examinations for 
ships’ electricians. 

My. principal concern is for future electrical 
development and progress in the technical 
sense, and I do not think this can be achieved 
until shipowners and managers recognise the 
necessity for giving their electrical managers 
more scope and responsibility and a higher 
status. We are tending to get into a rut as far 
as development is concerned, and if new and 
sound ideas are to be introduced in order to 
keep British shipping ahead of its foreign rivals, 
we must give opportunity and encouragement 
to the drafting of men educated in our univer- 
sities and technical colleges, and from the works 
of leading manufacturers, into the marire 
sphere. 

Having spent many years with one of our 
leading manufacturers, and thereby having 
made contact with many other branches of 
industry, I am able to judge the shortcomings 
of the Mercantile Marine in this respect, and 
the Cinderella-like position which marine 
electricity and its personnel occupy. Our 
Cinderella’s two sisters—the naval architect 
and the marine engineer—having been in the 
field for generations, have never admitted their 
junior sister to full partnership, and when new 
construction is being planned one can well 
understand what will be the attitude of non- 
electrical executives and not very highly trained 
electrical men towards new ideas and methods. 
At present the cart is somewhat before the horse 
in that the initiative in any new direction tends 
to come from the manufacturers rather than 
from the users. 

There are two phases to this problem, 
namely, the running and maintenance of instal- 
lations while at sea, and the progressive planning 
for future development and the study of main- 
tenance and problems of organisation by head- 
quarters executives. It is problematical whether 
the question of the sea-going electrician will 
receive full and sympathetic consideration until 
electrical engineers ‘are at the helm. On the 
other hand, since it is customary to appoint 
executives from the lower ranks, it is evident 
the two problems are inseparable. 

However, before we examine the problem of 
personnel, let us digress for a moment to follow 
briefly the history of electricity in relation to 
ships. It has been used in ships almost from the 
time it was first employed industrially and 
domestically, and although it has been used 
earlier in the British Navy, the first record of 
its employment in the Merchant Service is in 
1879, when electric light was tried in the saloon 
of the Pacific Steam Navigation Company’s new 





* Installations Section, Institution of Electrical Engi- 
neers, October 12th. 
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ss.‘ Mendoza,” using a simple Gramme machine 
and arc lamps, previously used for illuminating 
the boiler shop of Robort Napier Brothers, 
Govan. The success of this experiment resulted 
in @ permanent installation, the method of 
illumination employed being by special reflectors 
in the ceiling of the saloon. At a special 
luncheon on board to celebrate the occasion, it 
is recorded that ‘‘ the shutters were closed and 
‘the electric light ’ was used to illuminate the 
apartment throughout lunch, with the excep- 
tion of @ few minutes when it was turned out to 
show the marvellous difference between it and 
the usual candle light.” Concurrently, the 
Inman ss. ‘‘ City of Berlin”’ sailed from the 
Mersey in December, 1880, with “ the electric 
light’ throughout the whole of the passenger 
deck. A contemporary account warns that 
“ however well it may serve as a masthead light, 
where no doubt it will be of great service in 
penetrating dense fogs and in enabling a look- 
out to be kept to a greater distance ahead, yet 
it will not be of much utility for other purposes 
on board ships, as the crew or passengers upon 
turning from the intense light into the darker 
nooks and passages so common to a ship will be 
very liable to confusion and probable accident.” 

Shortly after this the Swan incandescent 
lamp made its appearance as a commercial pro- 

ition, having been installed in the Inman 
liner “‘ City of Richmond ’’ in 1881, and in a 


’ catalogue issued in 1883 the Swan United 


Electrie Light Company records by name some 
twenty-five ocean-going steamers lit by this 
type of lamp. The largest installation at that 
time was in the Cunard liner ‘‘ Aurania,”’ with 
550 Swan lamps and four dynamos. Opinion 
was at first divided as to the relative merits of 
single-wire systems using hull return, and 
double-wire systems, about equal numbers of 
ships being fitted with each system. But our 
troubles were already beginning. In 1889 The 
Steam Ship reports: ‘The electric light is 
rapidly becoming universal on steamships on 
account of its safety, beauty, and convenience. 
It is, however, usually the last thing considered 
by the designer of the ship ; consequently the 
engine and dynamo have to be put in any corner 
that may be found for them.’’ So for more than 
half a century we have been fighting, and are 
still fighting, this hole-and-corner battle. 

The introduction of electricity to ships 
revolutionised travel to such an extent that in 
1890 it was stated that ocean travellers so appre- 
ciated the advantages of a brilliantly lighted 
and cool saloon that they were refusing to take 
berths in oil-lighted vessels. 

Wood was extensively used as an insulator 
for switches, fuse boards, lampholders, and 
other accessories, and under sea-going con- 
ditions it is not surprising that early troubles 
developed and fires resulted. Consequently, in 
March, 1890, Lloyd’s Register of Shipping issued 
a circular drawing attention to the occurrence of 
fires through defects in fittings or in the insula- 
tion of wires with a view to “ obtaining the 
fullest and best information possible respecting 
the use of the electric light for lighting vessels.” 
In the year 1891 they issued their first set of 
rules for the use of electric light on board vessels, 
and these were probably the first rules or code 
of practice for electrical installations ever 
issued. 

From this time onwards progress was steady, 
but confined mainly to lighting and domestic 
purposes. Up to 1912 or 1913 ships had been 
mainly steam-driven and had steam auxiliaries. 
The advent of the internal combustion engine 
about this time brought in its train the necessity 
for motor-driven auxiliaries, and once their 
convenience, efficiency, and reliability had been 
proved it was only a matter of time before 
electricity became almost indispensable in all 
classes of ships. 

The popularity of organised holiday cruises 
in the years preceding the present war served 
to demonstrate to the general public the indis- 
pensable part which electricity now plays in 
every phase of life afloat, and it would be 
redundant for me to embark on a catalogue of 
its innumerable virtues and benefits. My 
purpose has been to refresh our memories on 
early history and to emphasise that shipowners 
have led the way in adopting every new inven- 
tion and facility immediately they became 








available. For the comfort and entertainment 
of the travelling public some of our ultra- 
modern passenger ships are far in advance of 
any land installation of similar character. 
Having said this, one might well ask why, 
having managed so well in the past, there should 
be any qualms for the future. The answer must 
be that installations have grown in size and 
complexity, and that more skill is required for 
maintenance and operation and in the planning 
of new construction. We are daily becoming 
more and more dependent on @ continuous and 
reliable supply of electricity, and it is felt that 
the time has arrived when the men who run 
the plant should receive a more complete train- 
ing on a definite plan. 

In the great majority of ships no electrician 
is carried and it devolves on one of the junior 
engineers to attend to the maintenance of elec- 
trical plant while at sea. Where the output is 
small and relatively unimportant this arrange- 
ment is economical and calls for no comment 
except to emphasise the necessity for paying 
greater attention to electro-technology in the 
training of the engineer. 

In motorships and in those steamships having 
a large electrical load, particularly those in the 
passenger class, and in vessels having electrically 
driven refrigerating plant, it is the practice of 
some, though not of all, to carry one or more 
electricians. In some of the largest liners the 
complement of electricians may be as high as 
twenty-five. What are the qualifications of 
these electricians, and what is the process of 
selection ? It is a curious anomaly that no 
ship can sail without a qualified cook, but it 
may be electrically propelled and electrically 
steered, or may have 10,000 kW of generating 
plant with an even greater connected load, and 
may carry 5000 passengers entirely dependent 
on electric cooking, but none of these ships is 
required by Statute to carry a qualified electrical 
engineer. ‘ 

Naturally, in such a ship the owners will see 
that a staff of electricians is provided, but as 
one goes down the scale to intermediate and 
smaller: passenger and cargo vessels there is 
much room for improvement, and it is this class 
which presents the problem. 

One must not lose sight of the human 
element in these considerations. Many men 
become sea-going electricians by mere chance 
and not by deliberate planning. They have 
perhaps been wiremen or charge hands employed 
by the electrical contractors, with technical 
knowledge acquired during apprenticeship and 
a course of evening classes; and, knowing that 
their immediate job is finished, they often 
decide to sign articles and remain with the ship. 
What are their future prospects ? Their com- 
panion engineers have always before them the 
target of a Ministry’ of Shipping (formerly 
Board of Trade) Certificate of Competency, 
with a constant urge to learn as much as possible 
about the engines and boilers under their 
charge, and they have their technical books for 
whatever leisure time they may enjoy. But 
for the electrician there is no such target and 
no curriculum to guide him in his studies or to 
the improvement of his technical ability. That 
is the humanitarian side as apart from, the 
industry’s need for an improved general 
standard of sea-going electricians. Having 
indicated the urgent need for action,-I would 
like to indicate proposals for effecting 
improvement. - 

Two types of men are required, professional 
engineers possessing a good knowledge of the 
fundamentals of engineering science and of 
problems of administration, and electricians 
specialised in the practice of their trade. The 
schemes for education and training should be 
designed so that suitable members of the lower 
grades may have the opportunity of transfer 
into the professional group, 

Officer ranks should be created for electrical 
engineers responsible for disciplinary purposes 
to the chief engineer, but otherwise having a 
status comparable with that of the engineers. 
They might be graded and certificated on 
parallel lines, namely, first and second class 
and juniors, with equivalent curricula for 
apprenticeship and technical training and 
qualifying periods of sea service. . The junior 
ranks would be uncertificated, but the requisite 








sea-going time served in this category would 
qualify for entry to the higher grades. Entry 
to the certificated grades would be by means of 
examination, coupled with prescribed workshop 
service and set periods of sea service, with pro- 
vision for exemption from all or part of the 
examination by those holding « recognised 
qualifications. 

The scheme of training and apprenticeship 
proposed would also be suitable for personnel 
engaged on installation and maintenance and 
repair work, thus achieving a very desirable 
broadening of the utility of their training. Men 
who have passed through this scheme of training 
would therefore have the choice of remaining 
ashore with electrical contractors or ship- 
builders, or of going to sea, their scope and 
prospects of employment being thereby 
enhanced. 

For ships’, electricians there is already in 
being a recognised syllabus, namely, that of the 
City and Guilds examination in installation 
work, which, with suitable modifications, would 
serve as @ basis for entry to the lower ranks. 
The course includes the study of the I.E.E. 
‘“* Regulations for the Electrical Equipment of 
Buildings,” and if we substitute for this the 
I.E.E. “ Regulations for the Electrical. Equip- 
ment of Ships,”’ the remainder, with a few minor 
changes, more particularly in practical work, 
gives us a ready-made syllabus. This course 
would require to be coupled with apprenticeship 
with a concern engaged on installation or main- 
tenance of ships’ electrical equipment. 

The higher ranks would require better qualifi- 
cations, such as a Higher National Certificate in 
Electrical Engineering, the A.M.I.E.E. examina- 
tion, or any of the recognised exempting 
qualifications, the Higher National Certificate, 
which may be obtained by part-time study at a 
local technical college, being particularly suit- 
able for youths who are being trained ashore. 
In preparing schemes, employers should realise 
that it is desirable for such youths to be given 
one free day a week in order to attend their 
classes. For youths who are at sea it might be 
desirable to arrange for short intensive courses 
which might be supplemented by some postal 
tuition. Postal tuition alone is not sufficient, 
as it does not give adequate opportunities for 
laboratory experience. 

It might be worth while in passing to mention 
that it is not generally appreciated that appren- 
ticeship in an electrical works is accepted for 
an engineer’s Certificate of Competency, pro- 
vided the course embraces workshop experience 
of the specified type, and there is thus no 
obstacle to electrical engineers becoming chief 
engineers. It must be observed, however, that 
sea-going time spent as an “ electrician ” is not 
at present recognised as part of the sea-going 
time stipulated for certificates, and in this 
respect it is submitted that some concession 
should be made. 

The class of vessel and electrical installation 
for which it is considered desirable to carry 
electricians has been already determined by the 
leading shipping lines, and the proposal is to 
recognise these as basic and to regularise the 
status and qualifications of these men. There 
is no suggestion that every ship with an elec- 
trical installation should be compelled by 
Statute to carry an electrician. 

I should like now to consider the adminis- 
trative side, particularly in relation to technical 
progress. Under present. conditions, that is to 
say, with insufficient men of high electro- 
technical qualifications in executive positions, 
the shipowner is almost entirely in the hands of 
manufacturers and contractors for technical 
advice and for the solution of his problems. 
As buyer and user, he should be independently 
advised, and should be in a position to carry 
out investigations and inquiries relating to 
running efficiency, problems: of maintenance, 
and future planning. Our foreign competitors, 
as I know from first-hand experience, are not 
hidebound by tradition and they show com- 
mendable enterprise, and it is essential that we 
continually review our existing methods in the 
light of modern science and invention. In spite 
of the very high level we have already attained, 
I maintain that there is still ample scope for 
improvement if the problems are tackled by 
experts. 
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It is not good enough to sit back and say, 
We are satisfied with what we have ; it gives 
us very little trouble, and if the manufacturer 
has something better to offer he will do so. I 
contend that the urge and drive for progress, the 
quiet study of data, and consideration of 
economy, running results, and capital charges, 
should come from the other side of the fence, 
Men are required who are not content merely to 
work to rules, but who can challenge them and 
formulate fresh ones. 

It is the owner who has first-hand access to 

- running and maintenance reports, and who must 
decide future policy ; and if British industry 
is to keep abreast of its foreign competitors, it 
is essential that more first-class electrical engi- 
neers be drafted into the industry. To ensure 
this, they must be given greater responsibility, 
greater scope, more authority, and higher 
positions on the administrative side. 

To indicate only one of the problems waiting 
to be tackled, I will instance that of the A.C. 
versus D.C. controversy. The Mercantile 
Marine has with negligible exceptions used D.C. 
since the early days, but in the years just prior 
to the present war Germany turned to A.C. 
and. was tending more and more in that direc- 
tion. In the United States there was a similar 
tendency, more icularly in tanker con- 
struction. In land installations there has been 
a general changeover to A.C. with standardised 
voltages and frequency, but it does not follow 
that such a change is warranted for marine 
work. Times does not allow me to enter into 
the pros and cons of the two systems, but it 
does seem that the time is ripe for an unbiased 
and independent investigation. The issue is 
not by any means clear cut, and it does not 
permit of superficial handling, but if there is 
anything in favour of A.C. for ships’ installa- 
tions we are letting our foreign competitors 
take the initiative. The problem of variable- 
speed drives must be studied scientifically by 
practical engineers, and the alternatives weighed 
without prejudice. There are many other 
problems ; I have instanced only one of them. 

The Institute of Marine Engineers has been 
engaged for some considerable time on the 
problem of educating and training marine engi- 
neers, and has formulated proposals to that end. 
Unless we deal with it and make representations 
on behalf of the marine electrician we may miss 
the tide. The Mercantile Marine has been 
promised improved conditions under post-war 
planning, and if the matter should become the 

subject of legislation we must be ready with our 
proposals for the electrical engineer. 








South African Engineering 
Notes 
(By our South African Correspondent) 
Care Town, August 24th. 


Rising Costs on §.A. Railways 


In the first two months of the present 
financial year (April and May) the South 
African Railways were worked at a deficit of 
£322,839, instead of a surplus of £256,559, as in 
the corresponding period of last year, according 
to an official statement. This loss in working 
was recorded in spite of the fact that total 
revenue from all services for the two months 
increased by £202,925, compared with the 
corresponding period of the previous financial 
year. The extra revenue was made up of 
£152,848 in additional goods earnings, and the 
balance was accounted for mainly by increased 
passenger traffic. Expenditure, on the other 
hand, mcreased by £782,323, mainly becatse 
of the higher cost-of-living allowance paid to the 
staff, the temporary extra responsibility allow- 
ance, improved rates of pay, additional operat- 
ing and maintenance costs arising from ‘the 
larger volume of traffic handled, and higher 
prices of materials. 

May again reflected a steady rise in prices of 
stores and materials, and as a result the sharp 
upward trend of expenditure experienced during 


Irrigation Plans 
Because of soil erosion, South Africa, 

stated Senator A. M. Conroy, Minister of Lands 
and Irrigation, in a recent address at Pretoria, 
had become irrigation-conscious.. ‘‘ We shall 
embark on very: big schemes in the future. We 
have plans ready to keep up working at full 
speed, employing the greatest number of people 
for the next twenty-five years.” Senator 
Conroy said schemes now being worked out, 
which would be begun after the war, were on 
so ambitious a scale that. they ranked equally, 
relatively speaking, with the, ambitious schemes 
of the United States. 


New Lay-Out of Cape Town 


No agreement has so far been reached 
between the S.A. Railways and the Cape Town 
City Council as to the lay-out of the city’s new 
foreshore. Both parties have put forward 
schemes. The main point of difference is that 
the railways want the main line and the, sub- 
vrban stations to be in the centre of the city 
and the Council wants them to be on its fringe, 
on. the reclaimed land towards the Woodstock 
end of the Duncan dock. As the combined 
station will have to deal with 30,000. railway 
passengers an hour every peak hour (60,000 
when the population reaches the 1,000,000 mark 
in possibly forty years’ time), the problem of 
transporting them from the station to the centre 
of the city requires careful consideration. Also 
the Council plans to have the civic centre in the 
heart of the business area, which the railways 
consider would be a barrier to future develop- 
ment. With a view to ending the deadlock, 
the Cape Town Chamber of Commerce has now 
suggested a compromise, and has offered to 
assist in this, and that is the position so far. 
The sooner a solution is brought about, the 
sooner the development of the large area of the 
reclaimed land can begin. 


Cape Flats Drainage Scheme 
Recently some information with regard 
to the scheme for the drainage of the Cape Flats 
was published in THE ENGINEER. Since then 
great progress has been made. The Govern- 
ment of the Union has now accepted the chief 
points of the Mushet Committee’s report, and 
the following statement has been made by the 
Chairman of the Committee, Mr. J. W. Mushet, 
M.P.:—‘‘ The Government approves of the 
canalisation of the Elsies Kraal River being 
proceeded with at the earliest possible date. It 
has accepted the report of the Committee, 
comprising, besides the Chairman, the Cape 
Town city engineer, the Cape Divisional Council 
engineer, the Cape Provincial Council engineer, 
the Irrigetion Department’s regional engineer, 
and the engineers of Goodwood, Pinelands, 
Parow, and Bellville, with regard to: (a) The 
necessary capital expenditure to be financed 
by the Government as a sub-economic loan. 
(6) The respective local bodies implicated to be 
responsible for interest and amortisation on a 
pro rata basis, the period of amortisation.to be 
decided later. (c) The routing of the canal to be 
finally agreed upon by the Committee and 
recommended to the Government.” 
The various engineers referred to above have 
expressed the wish that before any final decision 
is made, the Irrigation Department should send 
a survey party to amplify surveys already made 
and to undertake further work that was con- 
sidered necessary. The Minister of Irrigation 
readily agreed to give the services of his 
Department, and the chief of the Irrigation 
Department has been asked forthwith to put 
the. matter in hand. On his suggestion the 
Union Defence Force, which has already made 
most important aerial surveys, has been asked 
to co-operate by making its information avail- 
able. As soon as these surveys have been com- 
pleted and the Committee has been able finally 
to decide on the routing of the canal, the respons- 
ible Ministers, in accordance with their under- 
taking, will bring the matter formally before 
the Cabinet for final decision. Mr. Mushet, 
Chairman of the Committee, has expressed his 
appreciation of the prompt help and complete 
readiness of all the Ministers concerned to get 
on with this very urgent and long-delayed job. 





interest of Mr. Lawrence, Minister of 
Welfare and Demobilisation, shown practically 
by his prompt and effective action in this 
matter. 

Although the canal is estimated to take threg 
to four years to complete, once started, it wil] 
be pushed forward with vigour, and, if at al] 
possible, its completion will be short-dated, 
Employment will be provided for several years 
for a considerable number of men. : 

While the canal itself is estimated to cost 
£750,000, local bodies will spend. considerable 
sums in addition on the construction of storm. 
water drainage joining up with the canal. The 
local bodies concerned are Bellville, Parow, 
Goodwood, Pinelands, and Tiervlei, in addition 
to the Cape Town City Council and the Cape 
Divisional Council. 

The erosion problem in the catchment area, 
especially at the river’s source, is separate from 
the canalisation scheme. This work will, it is 
expected, be tackled simultaneously with the 
eanalisation, by the Erosion Section of the 
Agricultural Department. The cost of this 
work is not included in the estimate of custs for 
the canal itself. 


Land for Soldiers in Zululand 

Work is proceeding on a reclamation 
scheme in Zululand. The land to be reclaimed 
is the swamps near the mouths of the Umfolosi 
and Umhlatuzi rivers. The task is being carried 
out, first, to control flood waters in the lower 
reaches of these rivers, which in wet seasons 
flood large areas, and, secondly, to make avail- 
able several thousand acres of fertile sugar land 
for settlement mainly by ex-soldiers. The 
Umfolozi scheme, the larger, aims to restore at 
least 8000 acres. The Umblatuzi area is 
expected to yield 2500 acres of soil, which is now 
under water or swampy. It is hoped by con- 
trolling the silt brought down by the rivers to 
build up eventually stretches of the Umfolosi 
Flats by some 5ft. or 6ft., thus providing addi- 
tional areas of good fertile land. It had origin- 
ally been intended to undertake the scheme as 
a whole, but owing to the need for making land 
available for ex-soldiers as soon as possible, 
preference has been given to an initial 3000 
acres. 


Dams May Become Useless 

“* Many of our largest irrigation storage 
dams have become or are becoming nothing 
more than huge silt traps, and their end as 
storage dams may be well within the life of 
many of us here to-day,” said Captain A. C, V. 
Baines, Chairman of the Irrigation Commission, 
recently. It is now stated that the second large- 
scale scheme planned by the Department of 
Agriculture, in the vast programme to save the 
soils and waters of South Africa, is well under 
way. The conservation area comprises the 
catchment area of the Bushman’s River, as well 
as several smaller rivers and large portions of 
the catchment areas of the Tugela and Mooi 
rivers on the eastern slopes of the Drakensberg. 
It covers approximately 3000 square miles, and 
was selected for its great variety of problems, 
among them an excess native population, result- 
ing in overstocking and denudation, reclama- 
tion of such eroded areas, the control and 
eradication of dense thornbush, and the pro- 
blem of water conservation. It has been 
arranged that Dr. H. H. Bennett, Chief of the 
United States Soil Conservation Service, who is 
visiting South Africa, shall meet the Board 
of the Veld Trust on the area. Dr. Bennett is 
visiting the Union as the guest of the Govern- 
ment to confer with representatives of the 
Department of Agriculture and of other 
authorities interested in the problems of soil 
erosion in the Union. 


New Graving Dock 

Cape Town’s new graving dock will 
be ready for shipping next year. It will be 
1200ft. long, 160ft. wide, and 50ft. deep, and 
is expected to cost £2,500,000. It will be the 
largest dock in the southern hemisphere, the 
next in size being the new Sydney dock, which 
is 1140ft. long, 147ft. Tin. wide, and 45ft. deep. 
The possibility of future developments in ship 








the last five months has continued. 


He was especially appreciative of the keen 
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decision to give the Cape Town graving dock a 
width of 160ft., instead of 137ft. as originally 
proposed, and to make it 50ft. deep instead of 
45ft. 
New 8.A.R. Engines 

Two ‘steam locomotives have been 
delivered in the Union by Great Britain. They 
are the first new engines received since August, 
1939. One of the engines is being assembled at 
Durban and the other at Cape Town. The new 
engines are of the powerful “15 F” class, 
used principally for heavy traffic and on certain 
passenger train runs. At present the Railway 
Administration has sixty-five. class “15 F” 
engines in service, and seventy-five on order 
from Beyer, Peacock and Co. and the North 
British Locomotive Company. 








Leaded, Gun-Metal for Pressure 
Castings* 
By FRANK HUDSON,7] Member 
(Continued from page 292, October 13th) 


A ¥URTHER report on the result of tests to 
destruction was obtained through the courtesy 
of W. H. Allen, Sons and Co., Ltd. In this 
«ase one casting was made in 86:7: 5:2 gun- 
metal (B.S.S. 1024—1944) and two in the 5 per 
cent. leaded alloy (Fig. 4), the results obtained 
being as shown in Table II. The condition of 
the castings after completion of the hydraulic 
test is illustrated in Fig. 7, and it is interesting 
to observe the difference in mode of failure. The 
86:7:5:2 gun-metal casting failed by the 
opening-up of a large number of very small 
passages, presumably interdendritic shrinkage 
cavities, through which many fine sprays 
emerged. This casting was only very slightly 
bulged by the test pressure. In contrast, the 
83:7:5:5 leaded gun-metal castings were 
free from porosity and failed by sudden bursting 
at a much higher test pressure with consider- 
ably greater deformation. It may be noted 
that, using Lamé’s theorem, and treating the 
design of casting as a thick pipe, stress figures 
can be calculated from the bursting pressure 
obtained on the 83: 7: 5: 5 alloy as follows :-— 


Casting Casting 
No. 1. No. 2. 
Bursting pressure, panes per 
square inch ‘ - 7600 --» 6800 
pyres: meer stress ‘(internal), ; 
eratec eaters int -. 19-8... 17-3 
Cumuek rential stress (external), 
tons per square inch . site 16°3 14-3 


Whilst these practical tests are not wholly 


to 86:7:5 
Specification 1024—1944, calling for a tensile 


moting pressure tightness. From the data 
given it appears that the lead content, should 
be around 6 per cent. if satisfactory results are 
to be obtained. 


MecHanicat Properties oF 83:7:5:5 
LzADED GuN-METAL 





Table IIT indicates the mechanical properties 
at room temperature obtained from a range of 


alloy varied from 13-7 up to 19-3 tons per 
square inch, with 15-0 to 34-5 per cent. elonga- 
tion on 2in. The 0-1 per cent. proof stress 
appears to be in the region of 7 tons per square 
inch and the Brinell hardness number around 60. 

Figs. 8 and 9 show the effect of nickel on the 
mechanical properties of the 83: 7: 5: 5 leaded 
gun-metal, obtained from the examination of a 
series of test bars kindly supplied by the 


TaBe II.—Results of Bursting Tests Conducted by W. H. Allen, Sons and Co., Lid. 





Composition, per cent. 











Pressure required 
to cause failure, 


Remarks, 


























Copper. Tin. Zinc. Lead. | Nickel. Ib. per sq. in. 
86°22 | 6°95 4-48 1-95 Nil 4500 Casting did not burst, but leaked so badly that 
pressure could not be maintained 
84°22] 7-35 3°15 5-18 Trace 7600 Pipe portion of casting distorted to barrel shape 
6800 and then ruptured 














separately cast test bars made in the course 
of the foundry trials already described. The 
alloy appears to have rather similar properties 


Phosphor Bronze Company, Ltd., from which 
it is possible to draw the following conclusions : 
(1) Additions of up to approximately 























86:7: 2 Gun-Metal 


Fic. 7—Appearance of Castings After Bursting 


: 2 gun-metal, as specified in B.S. 





strength of not less than 14 tons per square 


83:7:5:5 Gun-Metal 


Tests. (Courtesy W. H. Allen and Co., Lid.) 

3-5 per cent. nickel to an alloy containing tin 
6-7, zine 4-5, lead 4-5 per cent., balance 
copper, result in a progressive improvement / 


TasLe IlI.—Mechanical Properties of Leaded Gun-Metal of the 83: 7:5: 5 Type 


























Proof Yield 
Composition, per cent Limit of stress point Max. Elonga- Brinell Pouring 
ropor- (0-1 per (0-5 per | strength, | tion, per | hardness | tempera- Remarks. 
= = meee —_—__—, —_—_——-| tionality, cent.), |cent. ext.),/tons/sy. in.) cent. on No. ture, deg. 
Cu. Sn. Zn. Po: Ni. |tons/sq. in.|tons/ sq. in.jtons/sq. in. Cent. 
84-75] 6-23 | 4-22 | 4-76 | Trace = on aie 16-72 | 26-0 56-8 1180 | Cast in dry sand. Webbert type fin- 
17-28 29-0 —_ —_— gate bar 
85-13} 6-18 | 4-84 | 3-84 | 0-07 4-8 74 8-0 13-70 15-0 62-0 — | Cast in dry sand. I.B.F. design of 
test bar 
81-47] 7-07 | 5-19 | 5-50 | 0-60 * Ks vi 16-8 19-0 £ 1150 
15-2 16-5 — 1170 Cast in dry sand. I.B.F. design of 
16-7 18-5 a 1170 test bar 
16-2 16-5 —- 1175 
18-6 30°5 _ 1170 
19-3 34-5 — 1170 Cast in green sand. 1.B.F. design of 
15-9 16°5 — 1175 test bar 
16-3 19-0 - 1180 } 
82-30) 7-10 4-50 4-90 0-60 “ ~ 18-5 22-0 _ — Cast in dry sand. I.B.F. design of 
19-2 31-0 — _— test bar 
84-86 7-21 | 2-14 | 4-69 | 1-12 55 7-0 8-0 14:5 11-0 66-0 pan Cast in dry sand. I.B.F. design of 
test bar 
81-94] 7-18 | 4:42 | 4-18 | 2-30 5-6 8- 8-9 18-8 32:0 Cast in dry sand. I.B.F. design of 
81-14 7°10 3°62 5-20 2-94 6-9 10-2 11-0 d4-1 7-0* 76-0 — test bar 
9-2 16-65 12-0 






































* Broke outside gauge length, 


conclusive, it will no doubt be agreed that|inch with a minimum elongation of 12 per cent. 


sufficient evidence has been obtained to indicate 
the value of lead additions to gun-metal in pro- 
* Inst. of Metals, Birmingham, September 20th. 


} Research and Development Dept., The Mond Nickel 
Company, Ltd. 








from separately cast test bars made in sand. 
Allowing a permissible nickel content of up to 
1 per cent., as laid down in the above specifica- 
tion, it will be observed that between different 
foundries the maximum strength of the leaded 





of the mechanical properties at room tem- 
perature as follows :— 

Proportional limit from 4-8 to 5-8 tons 
per square inch. 

0-1 per cent. proof stress from 7-4 to 
8-9 tons per square inch. 
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Yield point (} per cent. elongation under 
load) from 8-0 to 9-3 tons per square inch. 

Tensile strength from 13-7 to 18-3 tons 
per square inch. 

Elongation from 15 to 21 per cent. 

Brinell hardness number from 62 to 70. 

(2) On increasing the nickel content to 
5-35 per cent., the proportional limit is raised 
to 6 tons per square inch, 0-1 per cent. proof 
stress to 9-9 tons per square inch, yield point 
to 10-9 tons per square inch, Brinell hardness 
number to 85, with a reduction in the tensile 
strength to 16-9 tons per square inch and 
elongation to 9 per cent. 


It has not been found necessary within the 
scope of the present work to conduct any actual 
tests-on the properties of the 83: 7:5: 5 alloy 
at elevated or sub-zero temperatures, in view 
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Fic. 8—Effect of Nickel on the Properties of Gun-Metal 
Containing Tin 6-7, Lead 4-5, and Zine 4-5 Per Cent. 


of the fact that most of the applications in 
mind, such as pumps, valves, &c., are required 
to handle pressures at atmospheric tempera- 
tures. However, so far as abnormal tempera- 
tures are concerned, it should be safe to assume 
that the properties of leaded gun-metal of the 
type under review are similar to those exhibited 
by the 85:5:5:5 type of alloy, as, outlined 
in the report on Low-Tin and Tin-Free Bronzes 
and Brasses,! recently published by the 
Institute of British Foundrymen. When appre- 
ciable additions of nickel (3-0 to 3-5 per cent.) 
are present, the properties at elevated tempera- 
tures will be of a much higher order. In con- 
sidering the use of nickel additions to leaded 
gun-metal to meet service at elevated tempera- 
tures, care will, however, have to be taken not 
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Fic. 9—Effect of Nickel on the Hardness of Gun-Meltal 
Containing Tin 6-7, Lead 4-5, Zine 4-5 Per Cent. 


to exceed 3-0 to 3-5 per cent., otherwise age- 
hardening may occur, with possible em- 
brittlement. 


PHYSICAL PROPERTIES OF 83:7:5:5 
LEADED GuN-METAL 
The general physical properties, as outlined 


below, of the 83: 7:5: 65 alloy are practically 
identical -with those exhibited by other gun- 





metals at present used for Admiralty service :— 
Approximate specific gravity 
(average range) «+ «+. 8*6-8-8 grammes per c.c. 
Weight percubicinch ... ... 0-314 lb. , 
Coefficient of expansion : 
20-100 deg. Cent. 0-0000178 per deg. Cent. 
20--200 deg. Cent. 0-0000181 per deg. Cent. 
20-300 deg. Cent. 00000184 per deg. Cent. 
20-400 deg. Cent. 0-0000187 per deg. Cent. 
0-000019 per deg. Cent. 


20-500 deg. Cent. 
Thermal conductivity ... Approximately 13-15 per 
cent. of that of copper 


at 20 deg. Cent. 


RESISTANCE TO CORROSION 


Available laboratory and service tests indicate 
that there is little difference between the 
83:7:5:5 type of alloy and 88:10:2 or 
86:12:2 gun-metal so far as resistance to 
corrosion by normal sea and fresh water is 
concerned. 

(To be continued) 








Horizontal Toggle Action 
: Clamp 


We illustrate herewith a new form of 
“‘ Speetog ” clamp, which has been introduced 
by Speed Tools, Ltd., 10-16, Rathbone Street, 
London, W.1. It has a horizontal action and is 
‘Ti Speetog ” 


known as_ the lateral’ clamp. 





Although primarily designed to replace the old- 
fashioned cam clamp in the woodworking 
industry, it has a wide variety of uses in engi- 
neering. It is claimed, for example, to be 
simple and effective for sideways or horizontal 
clamping purposes on welding or riveting fix- 
tures, for core-drawing and mould closing in 
die casting, and for light drilling and milling 
operations. It may be used to hold parts 
against stops or fixtures of the simplest type, 
whilst for repetition centring, drilling, tapping, 
or reaming operations, round stock or short 








CLAMP CLOSED 


cylindrical parts can be held against a vee 
block set vertically. The new clamp is similar 
ip capacity and gripping power to the “‘ Speetog 
Featherweight ” clamp, and embgdies identical 
parts for the clamping bar, spindle nose, and 
toggle links to simplify production and replace- 
ments. These parts are mounted on a cast iron 
base, with three fixing holes. The hand lever 
is shaped to give lin. finger clearance under- 
neath. The angle of opening is 65 deg., which 
is sufficient to allow complete withdrawal side- 





As in other clamps made by the firm, the spindle 
nose has a wide range of quick adjustment and 
can be fitted with rubber nose for gripping 
fragile materials, components of light section or 
parts with more than the normal variation of 
work thickness. The clamping action is effected 
by differential toggle links giving up to 250 |b. 
grip with a pressure ratio of approximately 
150 to 1 when the handle is within 24 deg. of 
the closed position. y 








Sixty Years Ago 


A SuBMARINE TorPEDO Boat 





A SUBMARINE torpedo boat, invented by Mr. 
J. L. Tuck, of New York, was described in our 
issue of October 24th, 1884. It was not merely 
an idea on paper, but had actually «been built 
and tested in the Hudson River. The boat was 
fish-shaped, 30ft. in length and 7ft. in dia- 
meter, and weighed about 20 tons. It was made 
of iron plates, tin. thick. The propulsion equip. 
ment consisted of a Brush “ electrical machine,” 
supplied by forty cells, and was stated to give 
the boat a speed of 7 knots. When in use the 
boat was entirely under water. Two screw 
wheels, one on each side, were used to cause it 
to rise or sink. The eijectrical equipment was 
controlled by two men in the interior of the 
boat. The steering was in the hands of a diver 
who stood in a cylindrical wall outside the hull. 
The boat was intended for diving under war 
vessels and attaching torpedoes to them from 
below. The torpedves were carried on the top 
of the hull in a brass holder, and fastened to 
them were magnets and cork floats. They were 
let loose by means of a wire from the interior. 
When freed they were meant to float upwards 
and attach themselves to the enemy ship by 
their magnets. The torpedo boat was then 
supposed to withdraw to a safe distance and 
discharge the torpedoes by means of an electric 
battery.... Mr. Tuck’s idea may sound fan- 
tastic at first ; in principle, however, it may be 
regarded as representing a combination of the 
“‘ sticky bomb ” and the ‘‘ human torpedo ” of 
the present war. 








British Standards Institution 


All British Standard Specifications can be obtained from 


the Publications Department of the Institution at 28, 


Victoria Street, London, S.W.1. The price of each speciji- 
cation is 28. 3d. post free, unless otherwise stated. 





CONVERSION FACTORS AND TABLES 


No. 350—1944. A revised and considerably 
enlarged edition of B.S. 350 has been issued, com- 
prising linear, square, and cubic measures, measures 
of capacity, weights, speeds, stresses and pressures, 
weight per unit length, densities, concentrations, 
forces, moments, moments of inertia, work, heat, 
energy and power. There are also temperature con- 
version charts and tables, and wire and sheet metal 
gauge sizes expressed in decimals of an inch and in 
millimetres. The book is divided into five parts. 
Part 1 contains basic tables of units and definitions 
affecting conversions. Part 2 consists of conversion 
factors presented in the form of twenty-seven tables. 
Part 3 contains multiples from 1 to 9 of 119 con- 
version factors. In the thirty-two tables included 
in Part 4 the range is usually from 1 to 100 units, 
whilst the twenty tables in common use included in 
Part 5 cover, in general, a range of 1-1000 units. 
Price 3s. 6d. net, post free. 





GLOSSARY OF TERMS USED IN THE GAS 
INDUSTRY 


No. 1179—1944. The preparation of this glossary 
was undertaken, at the request of the Institution of 
Gas Engineers, by a committee fully representative 
of the industry. This publication covers a consider- 
able range of terms in current use in connection with 
various activities of the gas industry, including the 
production, purification, storage, and distribution 
of gas, and the by-products incidental to its prepara- 
tion, as well as its utilisation for lighting, heat, and 








atts Reports on Low-Tin and Tin-Free Bronzes and 
Brasses,” ‘‘ Proc.,’’ Inst. Brit. Found., 1941-42, 35, 69. 


ways of the part being machined when required. 





power. Price 3s. 6d. post free. 
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The prices quoted herein relate to bulk quantities. 


The Position of Malayan Tin Mining 

When the Japanese overran the tin- 
roducing countries in the Far East it appeared at 
first that a grave situation confronted the United 
Nations and that the war effort might be seriously 
hampered by a shortage of supplies of tin. For- 
tunately, substantial stocks were held on both sides 
of the Atlantic, and a policy of drastically limiting 
the use of the metal to essential purposes and of 
increasing the production in those countries under 
the control of the United Nations was embarked 
upon. It was not long before the authorities were 
able to announce that the stocks, plus the estimated 
production in the countries available, might be 
reasonably expected to provide sufficient metal to 
see the Allied Nations through the war. Now that 
the end of the war in Europe seems to be approach- 
ing and the world’s attention becomes increasingly 
centred upon post-war conditions, the problem of 
an adequate supply of tin has engaged the thoughts 
of importers and consumers. For this reason the 
speech of Mr. J. H. Rich, Chairman of the Council 
of the Malayan Chamber of Mines in London, 
recently was of considerable interest, since he 
addressed himself to the practical difficulties of 
rehabilitating the tin-mining industry in Malaya. 
Naturally, the speech was robbed of much of its 
interest by the uncertainty of future conditions. 
Little is known of the condition of the mines since 
they have been in Japanese hands, nor is it possible 
to forecast the condition the Japanese will leave 
them in when they are eventually driven out. 
Mr. Rich, however, was able to explain the present 
position, a matter of considerable importance since 
before the war Malaya produced one-third of the 
world’s tin supplies. He explained that the Govern- 
ment realised the urgency for early action to rehabili- 
tate the Malayan tin industry, and although it had 
not defined the nature of its assistance, would help 
the industry to secure such machinery and equip- 
ment as would be found necessary. The Council of 
the Chamber was to submit proposals dealing with 
the immediate post-war situation. The question 
of replacing dredgers and other mining plant would 
be left until a survey of the position could be made. 
It is clear that several problems of great importance 
to the industry will have to be left over until after 
the Japanese have been expelled from Malaya. 
These will include questions relating to the extent 
of the financial assistance by the Government and 
the priority accorded to the plant required. Mr. 
Rich also urged the establishment of an international 
consultative body representative of the chief con- 

suming and producing countries. 


Pig Iron Market 


Reports show that all descriptions of pig 
iron can be obtained freely on licences being pro- 
duced with the single exception of hematite. This 
is due to ample supplies of raw material having been 
made available by the Control. In regard to fresh 
orders, the light foundries appear to be best placed, 
having work in hand connected with cooking and 
heating. Some foundries connected with the general 
engineering trades, being engaged on special work, 
are fairly well placed, but otherwise the much 
smaller volume of Government orders has affected 
this section of the trade seriously. Low and 
medium-phosphorus pig iron is in demand, while 
supplies of high-phosphorus are more than equal to 
requirements, despite the recent considerable cuts 
in production. In the case of basic pig iron there is 
also evidence of supplies exceeding demand. As 
might be expected, the slackening of production 
pressure has made an easier position as regards coke 
supplies, a very different state of affairs compared 
with a year ago. Foundries, however, realising that 
coke supplies may not be so ample later on, 
are endeavouring to accumulate stocks against 
eventualities. 


Pig Iron and the General Outlook 


Although the slowing-down of Government 
orders has continued to be met by the release of 
some material for the present urgent civilian needs, 
notably in connection with war damage, there has 
so far been no move made by the authorities 
which would allow pig iron producers to plan ahead 
with any degree of certainty owing to the vital need 
of providing for emergencies that may yet occur. 
It is recognised that an industry most closely bound 
up with the actual waging of war cannot expect to 
be amongst the first to be allowed to turn over to 
peacetime production in a-big way. But, on the 
other hand, makers of pig iron, the basic part of 
the industry, are of opinion that the decrease in 
Government work is being allowed to get rather too 
far ahead of the aggregate of work on civilian 
requirements so far permitted, and consequently 





Markets, Notes and News 


Unless otherwise specified home trade quotations are delivered f.o.t. 


Export quotations are f.o.b. steamer 


out of proportion to the margin of spare capacity 
that exists. There has been a reminder in the past 
week that the Government has not been altogether 
neglectful of vital post-war developments. The 
prosecution of the war with Japan is need No. 1, 
and Britain’s housing problem comes next; but 
surely exports should be a close third in view of 
British funds overseas being more or less exhausted. 
That the Government recognised this is shown by 
the recent raising of the ban on the export of woollen 
goods to the United States and South America and 
the giving of the trade concerned a free hand in 
meeting those customers’ needs. Thus there are 
hopes that other industries will be dealt with as 
promptly and generously as circumstances allow ; 
meanwhile, work in connection with bomb-damaged 
buildings and textile machinery appears to be most 
prominent in the work outside essential needs. 


Scotland and the North 


As in other districts further south, the 
slackening of Government orders, heralding the 
period of transference from war to post-war working, 
is troubling all concerned in the Scottish iron and 
steel trades. Perhaps the most helpful news of the 
week was some revelations of the Government’s 
views regarding the future of shipbuilding, con- 
tained in Lord Leather’s speech to the shipbuilding 
trade. After pointing out that shipbuilding 
activity must necessarily be dependent on the 
volume of seaborne trade, he warned builders that 
“the future of our shipyards will also depend on 
the readiness of the shipbuilding firms to go out and 
seek orders at competitive prices.’”’ But the 
Government has shown willingness to assist in the 
stimulation of post-war plans and, said Lord 
Leathers, there would be an almost immediate 
relaxation of the more standard types of con- 
struction in favour of allowing owners to build for 
their own individual requirements. Meanwhile, 
those sections of the trade connected with ship- 
building and munitions are finding persistent 
diminution in the volume of new business, while 
current outputreflects these conditions. Amongst 
those best placed are a number of the smaller con- 
cerns, who report some increase in work on sections 
and light bars, as well as small angles, which are 
ordered fairly freely in connection with aerodrome 
construction. On the other hand, the larger plate 
mills are so short of orders that there is no difficulty 
nowadays in keeping abreast of the work. The 
department in which activity has been sustained 
to a much greater extent than elsewhere is the sheet 
trade. Requirements for the making of ammunition 
boxes, depth charges, bombs, and other similar work 
are still fairly large, but the chief call is from firms 
engaged in the making of huts. The offtake of the 
lighter gauges is very large and, with few exceptions, 
sheet makers, so engaged, are fully employed. Some 
slowing down in the tube-making section is reported, 
but orders for locomotives are good. Indications 
regarding activities in Lancashire point to an appre- 
ciable improvement in the number of new orders. 
This has been reflected in orders received by 
Midland pig iron producers, the new business coming 
largely from engineering foundries. These new 
orders, although more remarkable as_ regards 
number than size, are welcome, especially as buying 
licences are difficult to obtain. Some foundrymen 
have post-war work on their books, but so far have 
failed to obtain permission to make a start on pre- 
paratory work. There is a fair business in Lanca- 
shire Crown bars and some movement is noted in 
best bars, but new orders for semi-finished steel are 
less numerous, although work on hand is of fair 
volume. The movement in light steel bars is 
notably brisk and the heavier grades of plates meet 
a steady demand. The position on the North-West 
Coast has continued fairly satisfactory, considering 
the conditions prevailing. 


The North-East Coast and Yorkshire 


Rolling mills and forges are perhaps the 
most fully employed departments, but even so, the 
urgency for delivery is less marked. Mills making 
light sheets participate fully in the general activity, 
while wire rod and strip mills are fairly active. 
Government requirements have, however, been 
reduced to a minimum, and production, with a few 
exceptions, is down all round. There were some 
hopes that special steels would be wanted, but 
orders have not materialised, and the belief is 
growing that affairs have arrived at the stage where 
the big stocks of almost every grade of steel are 
being drawn upon. These stocks comprise not only 
supplies in ingot form, but also a wide selection of 
semi-finished material, including blooms and slabs, 
and will probably be utilised, wherever possible, at 
this stage of the war, as for some considerable time 





the capacity to produce has been ahead of con- 
sumption, with the result that overtime has been 
cut down and in some cases working hours have been 
reduced. The easing of the control is now awaited, 
as only when that occurs can prospects of future 
employment be gauged. Therefore the industry 
must wait and watch developments, which must 
needs come gradually. Meanwhile, some skilled 
operatives are being directed to less-skilled work 
elsewhere, although in some sections of Yorkshire 
and the North-East+ Coast there is a dearth of 
skilled workmen owing to appreciable numbers 
having been dereserved. Some progress towards 
reconstruction of operations has been facilitated by 
opportunities to engage in experimental work, 
while visas to go abroad are said to be granted 
rather more freely. 


The Midlands and South Wales 


Reports show that re-rollers’ supplies of 
imported semi-finished material are now small and 
stocks held by the Control have diminished mate- 
rially. Thus, re-rollers are depending to a great 
extent on home supplies and are in a position where 
they willingly take up any offers of defective billets 
and any type of steel which it is possible to re-roll. 
Steelworks are naturally pleased to find a use for 
such material and thereby difficulties are tided 
over. This is fortunate, as re-rollers have well- 
filled order books. Present needs embrace small 
structural sizes, rounds, squares, flats, strips, and 
special sections. Steelworks naturally display 
corresponding activity, requirements including 
medium-sized structural angles, tees, channels, and 
joists, and the aggregate amount of work in hand 
indicates that light constructional mills have work to 
carry them on for some time yet. On the other 
hand, work is relatively slack in the case of heavy 
structural material, and a lull is likely to persist in 
this department until permanent building activity 
is well under way. The steel plate trade, however, 
is comparatively more encouraging, but capacity 
would allow of considerably heavier bookings. In 
the finished iron section of the trade, also, further 
orders would be welcome. Calls for best bars from 
the shipbuilding, chain, and wagon industries are 
less frequent, but prospects in the wagon depart- 
ment are brighter at present than elsewhere, while 
later on, according to Government indications, 
shipbuilding requirements should increase. Business 
in Crown bars is on a fair scale, with a steady offtake 
of Nos. 3 and 4 grades, but otherwise additional 
orders are wanted. As regards raw material, the 
position is satisfactory, with forge iron supplies 
fully adequate to enable reserves to be accumulated. 
As in other districts, the volume of work in the iron 
and steel industries tends to dwindle. Moreover, 
the market for tinplate and substitutes therefor 
also tends to become quieter as makers have only 
small lots to offer at present. Home buyers, on the 
other hand, are keen at times to place orders for 
early delivery. Restrictions on exports prevent any 
development in that direction. Sales of uncoated 
plates receive less attention, but unassorted terne- 
plates are wanted and the volume of business for 
these is satisfactory. The black plate section is 
more active; the output of tinplate wasters is 
moving off as they are produced. 


Iron and Steel Scrap 


Scottish reports show that supplies of steel 
scrap are ample, but deliveries are deficient in heavy 
scrap. Purchased steel melting scrap is prominent 
in connection with shipyards and other sections. 
Scrap from croppings and shearings in the steel- 
works indicate the unusually large proportion of 
light material being ordered. The effect of this 
large proportion of light material is being com- 
mented upon. In 1937 records show that 7,477,300 
tons of scrap were consumed in British steel- 
making furnaces in the production of ingots totalling 
12,984,000 tons. The scrap tonnage comprised 
purchased scrap 4,401,200 tons, and scrap from 
steelworks 3,076,100 tons. Scottish and South 
Wales steel makers usually consume a higher pro- 
portion of scrap in their furnaces than makers in 
other districts and are therefore particularly 
affected when ‘light scrap preponderates. Recent 
advices show new business in scrap is decreasing 
especially in the case of light material, stocks of 
which are accumulating rapidly. In Scotland there 
is quite a good demand for good heavy steel scrap, 
although steelworks are less active. Fair quantities 
of cast iron borings are being produced and are 
being taken by blast-furnaces. On the North-East 
Coast slackening in steel production has eased the 
scrap position. Thus consumers are more able to 
pick and choose, and demand for the lower grades 
has dwindled. 
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Air and Water 


Tue Society or British Arrcrarr Con - 
sTrucTORS.—The officers of the Society for the 
ear 1944-45 are as follows :—President, Major 
. R. Kilmer, M.C. (aviation director, Vickers- 


Armstrongs, Ltd.); Deputy President, A. F. 
Sidgreaves, O.B.E. (managing director, Rolls- 
Royce, Ltd.); Vice-President, H. Burroughes 


(director, Gloster Aircraft Company, Ltd., and 
Hawker Siddeley Aircraft Company, Ltd.) ; Hon. 
Treasurer, Sir Frederick Handley Page, C.B.E. 
(managing director, Handley’ Page, Ltd.). These 
office-bearers are the same as those elected for the 
year 1943-44, it being the custom of the Society 
that its office-holders should continue in service for 
two years at a time. 


Wak ON THE U-Boat.—The joint statement with 
regard to U-boat warfare in September, which has 
been issued under the authority of Mr. Churchill and 
President Roosevelt, says that during September 
there was a lull in U-boat activity, which is possibly 
seasonal. This year, as last, the enemy may hope 
to renew his offensive in the autumn, and may 
rely on ‘new types of U-boats to counter our 
present ascendancy. Shipping losses were almost 
as low as in May, 1944, the best month of 
the war. The rate of destruction of U-boats 
in proportion to shipping losses remained satis- 
factory. The U-boat war, however, demands 
unceasing attention. Only the zeal and vigour of 
the Allied air and surface forces have procured the 
comparative safety of our shipping and the enemy’s 
scant success. 


Inp1an InnicaTion Researcu.—It is recorded 
by Indian Engineering that the name of the Central 
Irrigation and Hydrodynamic Research Station, 
Poona, has been changed to the Indian Waterways 
Experimental Station. The station, which has now 
been put on a permanent basis by the Government of 
India, was originated twenty-four years ago under 
the Bombay Government at Poona by Mr. C. C. 
Inglis, then Executive Engineer, Special Irrigation 
Division. In its early days experiments were con- 
ducted at Hadapsar with models designed to solve 
various hydrodynamic problems concerning irriga- 
tion in Bombay and Sind. In 1925 it was found 
that the discharge available at the station was 
insufficient for carrying out several large-scale 
model experiments simultaneously, and, as excep- 
tional facilities existed at Khadakwasla, situated 
about 11 miles from Poona, where water could be 
drawn straight from Lake Fife, new models were 
constructed there. In 1934 the original station was 
totally transferred to Khadakwasla, where it has 
been working ever since, and in 1937 it was taken 
over by the Government of India to serve the whole 
of India. The station now covers an area of 16 acres, 
and during the last seven years it has carried out 
over 100 important investigations. 


Miscellanea 

Tue INSTITUTION OF CHEMICAL ENGINEERS: 
Norts-WESTERN Brancu.—A large number of 
chemical engineers met on October 7th at the 
Reynolds Hall, Manchester, to hear the President, 
Mr. F. A. Greene, inaugurate the first branch to be 
formed of the Institution. This branch will serve, 
in the first place, the counties of Lancashire and 
Cheshire and parts of Yorkshire and North Wales. 
Mr. J. McKillop and Mr. A. Rees Jones were elected 
to serve as Chairman and Hon. Secretary respec- 
tively. Subsequently, Mr. C. S. Garland (Past- 
President) gave the inaugural lecture on ‘‘ Some 
Developments in Ceramics.” 


Diamond Toot ReEsEaRcH.—An independent 
research department has recently been established 
by the Diamond Trading Company, Ltd.‘ Besides 
its scientific research activities, this department is 
in a position to test individual tools and to submit 
reports on them. The following equipment is at 
present at its disposal:—High and low-power 
microscopes, with polarised and monochromatic 
light with photo-micro equipment, high power pro- 
jector, optical goniometer, and optical equipment 
for measuring the radii of spherical surfaces. X-ray 
investigations are made in collaboration with other 
institutes. Work recently carried our includes 
abrasion tests on truing diamonds, investigations 
into the crystal orientation of shaped diamond 
tools by X-ray crystallography, the testing of 
settings of industrial diamonds by means of X-rays, 
the testing of abrasive powders by X-ray diffraction 
methods, and the testing of the surface finish of 
diamond surfaces and surfaces machined with 
diamond. The services of the department are free 
to industry and inquiries are welcomed. The 


Friday, Oct. 27th.—Scotrisn Section : Royal Technical 


Wednesday, Oct. 25th.—Inst. of Civil Engineers, Great 


Saturday, Oct. 21st.—WESTERN CENTRE: Grand Hotel, 


Tuesday, Oct. 24th—James Watt Memorial Institute, 


Wednesday, Oct. 25th.—The University, Leeds. ‘ Petrol : 


Memoranda 


Personal and Business 


manager of Dewrance and Co., L 


Mr. J. W. Ropcer, M.I.E.E., director and general 
manager of Bruce Peebles and Co., Ltd., has been 
appointed managing director of the company. 

SPECIALLOID LimITED, the piston manufacturers, 
announce that Mr. Mark M. Cansick is now in charge 
of the company’s publicity department as from 
October Ist. 

Mr. C. W. Price has retired from his position as 
H.M. Senior Engineering Inspector of Factories in 
the Ministry of Labour. The post is now filled by 
Mr. L. N. Duguid, B.Sc., A.M.I. Mech. E. 

Mr. H. J. GRINYER, commodore chief engineer 
of Royal Mail Lines, Ltd., is retiring, after over 
forty-one years’ service. Mr. N. L. Wright will 
succeed him as commodore chief engineer. 

Mr. C. E. Luxton, manager of the Electric Tool 
Division of the Consolidated Pneumatic Tool Com- 
pany, Ltd., has been granted indefinite leave of 
absence, as from October Ist, in order that he may 
take up an appointment as Technical Adviser on 
Portable Electric Tools to the Director of Industrial 
Electrical Equipment, Machine Tool Control. 

THe Great WESTERN Raitway announces that 
Mr. E. C. Cookson has been appointed divisional 
engineer, Newport, in succession to Mr. 'T. T. Mead, 
who retires at the end of the year. Mr. M. G. R. 
Smith has been appointed assistant to chief engi- 
neer, Paddington, and Mr. G. Thomas has been 
appointed assistant divisional engineer, Paddington. 
G. anp J. Were, Ltd., announce the following 
administrative changes :—Hon. J. K. Weir has been 
appointed managing director, Mr. A. H. Laidlaw 
has been appointed director in charge of sales and 
contracts, Mr. John Davidson has been appointed 
secretary of the company in place of Mr. J. D. Imrie, 
who has resigned for health reasons after forty-five 
years’ service. 
THe BrusH EtecrricaL ENGINEERING Com- 
pany, Ltd., Loughborough, has set up a subsidiary 
company in South Africa under the title of Brush 
(South Africa) (Pty.), Ltd., P.O. Box 7995, 20, 
Bitcon Road, Johannesburg. It will initially build 
buses and coaches and certain electrical equipment 
in South Africa, and will handle the sale of certain 
products of the parent company in the Union. 








Forthcoming Engagements 


Secretaries of I x , &c., desirous of 
having notices of meetings inserted in this column, are 
iP iine weet veael he pate Santer ee 

necessary oO; on, or 
before, the morning of the M of the preceding 
the meetings. In all cases TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association of Austrian Engineers 
Sunday, Oct. 29th.—Austrian Centre, 69, Eton Avenue, 
N.W.3. “Life Saving and Life Preserving Plant 
Products,” Dr. F. Bergel. 11.30 a.m. 
Glasgow University Engineering Society 
Tuesday, Oct. 3lst.—James Watt Engineering Labora- 
tories, Glasgow. ‘‘ Hydro-Electric Engineering,” 





bs peste, DSanceté, 





P. W. Seewer. 6.30 p.m. 
Institute of British Foundrymen 
Monday, Oct. 23rd.—SHEFFIELD Brancu: Royal 


Victoria Hotel, Sheffield. Presidential Address, 
E. Barron ; and ‘‘ Foundry Mindedness,” E. Barron. 
6.30 p.m. 
Friday, Oct. 27th—Fautxtrk Section: Temperance 
Café, Falkirk. ‘‘ Methods and Problems Indigenous 
to a General Engineering Foundry,” W. Mont- 
gomery and J. Doig, jun. 7 p.m. 
Institute of Fuel 

25th.—MIDLAND SECTION: Watt 
“* Superheaters 
Southcott and 


Wednesday, Oct. 

Memorial Institute, en 
for Water-Tube Boilers,” Cc. 
D. W. Rudorff. 2.30 p.m. 


“Scottish Coal Resources,” 


College, Glasgow. — 
.45 p.m. 


W. J. Skilling and M. McGregor. 
Institute of Welding 


George Street, 8.W.1. Discussion on “‘ Welding in 
British Industry After the War.” 6 p.m. 


Institution of Automobile Engineers 


Bristol. Annual general meeting. 2.30 p.m. 

York House, Great Charles Street, Birmingham. 
Presidential Address, ‘‘ History and Conjecture,” 
J. Shearman. 5 p.m. 


Its Development, Past, Present, and Future, with 
Some Notes on the Potentialities of High-Octane 


Mr. J. W. Prowman has been appointed sales 
td. 





Institution of Chemical Engineers 
Friday, Oct. 27th.—Inst. of Civil Engineers, Great Geo: 
Street, S.W.1. ‘‘ Hydro-Electric Development in 
Great Britain and its Infl on Chemical and 
Allied Industries,” Sir Alexander Gibb. 3 p.m. 
Institution of Civil Engineers 
Saturday, Oct, 21st.—Yorxs Assoc.: Royal Victoria 





Hotel, Sheffield. Chairman’s Address, J. Baker. 
2.30 p.m. 
Institution of Electrical Engineers 
To-day, Oct. 20th.—N.E. StupENts’ SEc110N: Neville 
all, Westgate Road, Newcastle-on-Tyne. Chair. 
man’s Address, G. E, Topping. 6.30 p.m. 
Saturday, Oct. 2\st.—S, MipLaNp CENTRE: Grand 
Hotel, Birmingham. Chairman’s Address, F. W, 


Lawton. 5.30 p.m. 

Monday, Oct. 23rd.—N.E. Centre: Neville Hall, West. 
gate Road, Newcastle-upon-Tyne. “The Design 
and Performance of Domestic Electric Appliances,” 
W. N.C. Clinch and F, Lynn. 6,15 p.m. 

Wednesday, Oct. 25th.—Ravio Section: Savoy Place, 
Victoria Embankment, W.C.2._ ‘‘The Develop. 
ment of Polythene as a High-Frequency Dielec. 
tric,” Willis Jackson. 5.30 p.m.—Scorrisu Centre; 
Heriot Watt College, Edinburgh. ‘A Survey of 
the Performance of Post-War Television,” B. J, 
Edwards. 6 p.m. 

Monday, Oct. 30th.—S. MtipLanp CenTRE: James Watt 
Institute, Birmingham. Discussion on “ Industria] 
Applications of High-Frequency Power.” 6 p.m. 


Tuesday, Oct. 3ist—N. MiptaNnp CENTRE: Great 
Northern Hotel, Wellington Street, Leeds. ‘ Trans. 


mission and Distribution of Electricity to Mines,” 
B. L. Metcalf. 6 p.m, 


Institution of Engineers-in-Charge 

Saturday, Oct. 21st.—Bride Lane, Fleet Street, E.C.4, 
“The Ventilation of Vehicular Tunnels, with 
Particular Reference to that at Blackwall,’’ A. J. 
Brentnall. 2.30 p.m. 


Institution of Locomotive Engineers 
Thursday, Oct. 26th.—Institution of Mechanical Engi- 
neers, Storey’s Gate, St. James’s Park, S8.W.1. 
General meeting. Presidential Address, W. 8. 
Graft-Baker, 5.30 p.m. 


Institution of Mechanica! Engineers 
To-day, Oct. 20th.—Storey’s Gate, St. James's Park, 
8.W.1. Presidential Address, ‘* Applied Research,” 
H. R. Ricardo. 5.30 p.m. 
Wednesday, Oct. 25th.—Scotrish GrapvuATES: Royal 
Technical College, Glasgow. ‘‘ Forging,”’ R. Liston, 
7.15 p.m. 
Thursday, Oct. 26th—N.W. Brancu: Engineers’ Club, 
Albert Square, Manchester. ‘‘ Recent Research in 
Metal Machining,” D. F. Galloway. 
Friday, Oct. 27th.—Storey’s Gate, St. James’s Park, 
8.W.1. ‘The Influence of Engineering on Social 
Advancement,” Edward Reeve. 5.30 p.m. 
Saturday, Oct. 28th.—LoNDON GrapvuaTEs: Storey’s 
Gate, St. James's Park, 8.W.1. ‘‘ The Aerodynamic 
Design and Testing of Axial-Flow Fans,” J. A. C. 
Wilhams. 3.30 p.m.—SovuTHeRN  BRancu: 
Kimbell’s Restaurant, Osbourne Road, Southsea. 
“ The Development of Cast Irons and their Engi- 
neering Uses,” J. G. Pearce.—Yorks BRANCH: 
Royal Victoria Station Hotel, Sheffield. Chairman's 
Address, ‘‘ Forty Years’ Progress in Cutting Tools,” 


J. H. Barber. 2.30 p.m. 
Institution of Production Engineers 
Friday, Oct. 27th.—Inst. of Civil Engineers, Great George 


Street, S.W.1. Presidential Address, ‘‘ Some Post- 
War Problems in the Engineering Industry,” Sir 
Robert McLean. 3 p.m. 


Tron and Steel Institute 

Tuesday, Oct. 24th.—The Modern School, Cole Street, 
Scunthorpe. ‘‘Some Notes on Slags and Slag 
Control in Basic Open-Hearth Tilting Furnaces 
Using Phosphoric Iron,” A. Jackson. 7.30 p.m. 


Junior Institution of Engineers 

To-day, Oct. 20th.— 39, Victoria Street, S.W.1. 
‘“* Humidity and its Control,” G. Morton. 6.30 p.m. 
—SHEFFIELD Section: Metallurgical Club, West 
Street, Sheffield. Annual general meeting. 6.30 p.m. 
Friday, Oct. 27th.—39, Victoria Street, 8.W.1. “ Aero- 
drome Construction in New Zealand,” Sgt. Dark. 
6.30 p.m, 


Manchester Association of Engineers 

Friday, Oct. 27th.—Engineers’ Club, Albert Square, 
chester. ‘Screw Standards v. Logic,” F. 

Atkins. 6.30 p.m. 


Manchester Geological and Mining Society 
Tuesday, Oct. 24th.—Queen’s Chambers, 5, John Dalton 
Street, Manchester, 2. Presidential Address, E. H. 
Frazer; and “ Fire-Damp Emission from Lanca- 
shire Mines, E. H. Frazer. 2.45 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 

To-day, Oct. 20th.—Literary and Philosophical Society, 
ewcastle-upon-Tyne. Presidential Address, Sir 

Summers Hunter. 6 p.m. 

Wednesday, Oct. 25th.—Stupent Section : Bolbec Hall, 

Westgate Road, Newcastle-upon-Tyne. Chairman’s 

Address, J. W. Eckhard. 6.45 p.m. 


North of England Institute of Mining and Mechanical 
Engineers 


Saturday, Oct. 21st.—Stupewts’ Section: Neville Hall, 
Newcastle-on-Tyne, 1. Annual general meeting. 
Presidential Address, C. G. Widdas. 2.30 p.m. 
Sheffield Metallurgical Association 

Saturday, Oct. 21st.—Sheffield Metallurgical Club, 198, 
West Street, Sheffield, 1. ‘‘ The Oxidation of Steels 
in Furnace Atmospheres,” A. Preece. 2.30 - 
Tuesday, Oct. 31st.—Metallurgical Club, 198, West Street, 








address is 32-34, Holborn Viaduct, London, E.C.1, 


Fuels for Road Vehicles,’ H. Fossett. 6.30 p.m. 


Sheffield, 1. ‘‘ Any Questions ?’’ 6.30 p.m. 
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A Seven-Day Journal 


Prevention of Post-War Unemployment 


In his Presidential Address to the North-East 
Coast Institution of Engineers and Shipbuilders 
on Friday, October 20th, Sir Summers Hunter 
referred to the subject of preventing post-war 
memployment. He said that our whole social 
and economic structure would be put to the test 
in the great period of transition, and none dare 
shirk their responsibilities by leaving statesmen 
and politicians to solve all the problems. If 
inevitability of unemployment was accepted 
there was no hope for the future. It would be 
a very great problem to find full employment 
for the peoples of the world at some period after 
the war when the arms factories closed down and 
the pace of life became more normal, but the 
solution of the tasks of peace could surely be 
achieved, precisely as the problems of war, by 
courageous action and systematic planning. 
Further, it was not necessary that certain 
industries, especially the marine industries, 
should be subjected to alternate periods of feast 
and famine. These were broader issues where 
the assistance and co-operation of statesmen 
and politicans must be invoked if it was hoped 
to avert a return to conditions like these which 
prevailed when the shipbuilding and associated 
industries of this country were allowed to 
languish. If we could be certain of anything at 
all, continued Sir Summers, “it is that our 
industries, which mean so much to this mari- 
time nation, must be maintained on the highest 
level of efficiency. Continuity of employment 
is therefore essential, and we must see to it that 
the curve of industrial activity has fewer crests 

and troughs than it has had in the past.” 


Sir Charles Bruce-Gardner’s New 
Appointment 


On Monday, October 28rd, the Board of 
Trade announced that, in view of its increased 
responsibilities in connection with the planning 
of the changeover of British industry from war 
to peace production, Sir Charles Bruce-Gardner 
had been appointed Chief Executive for Indus- 
trial Reconversion. For this purpose Sir Charles 
has been released by the Ministry of Aircraft 
Production, where he has served as a member 
of the Council of the Minister of Aircraft Pro- 
duction, Controller of Labour Allocation and 
Supply, and Chairman of the Production Effi- 
ciency Board. Sir Charles has also served during 
recent years on the Civil. Aviation Planning 
Committee, the Secretary of State for Air’s 
Industrial Advisory Panel, the Air Council 
Committee on Supply, and the Air Supply 
Board. He is a member of the Institution of. 
Mechanical Engineers, and a Past-Chairman of 
the Society of British Aircraft Constructors, Ltd. 
For some time he was a director of John 
Summers and Sons and many other industrial 
companies, as well as Chairman of the Iron and 
Steel Industrial Research Council, member of 
the Advisory Committee of the Department of 
Overseas Trade, Industrial Adviser to the 
Governors of the Bank of England, and manag- 
ing director of the Securities Management Trust, 
Ltd. This wide and varied industrial experi- 
ence should undoubtedly be of great value to 
the Board of Trade and to the Government in 
connection with the reconstruction and realign- 
ment of industry to meet post-war conditions. 


Safety in Mines 

THE twenty-second annual report of the 
Safety in Mines Research Board has just been 
issued. It covers the year 1943 and states that 
although the work carried out by the Board for 
certain Defence Departments has increased, 
that for the mining industry has not suffered, 
and the research stations at Sheffield and 
Buxton have been fully employed. The 


the Board’s work and has continued to receive 
the co-operation of the District Committees 
which are active in the coalfields. Following 
the purchase of part of the site at present rented 
at Buxton, the Board has considered the recon- 


the war, and has reviewed the need for the pro- 
vision of larger and more suitable quarters for 
the laboratory work which is to be continued at 
Sheffield. Dealing with safety instruction, the 
report records that for many years the Board 
has maintained a section for the dissemination 
of the results of research on safety problems in 
coal mines. For various reasons interest in this 
work fell off after the outbreak of war, but in 
the early part of last year many mining schools 
and collieries began to call for a greatly 
increased supply of aids for training new 
entrants to the industry, such as lantern slides 
and cinema films. Later, the Ministry of Fuel 
and Power asked for more assistance in connec- 
tion with new training centres being set up by 
the Ministry of Labour and National Service for 
men directed to the mines. Details of the 
various researches carried out by the Board 
during,the year are given in the report. They 
include coal dust explosions, fire-damp explo- 
sions, electrical researches, mining explosives, 
falls of ground, roof control, haulage and wire 
ropes. The report is. published by H.M. 
Stationery Office, price 1s. 


Petsamo Nickel Mines 


In connection with the recent armistice 
between the Soviet Union and the Government 
of Finland, the question of compensation for 
the nickel mines in the district of Petsamo has 
been discussed between the Governments of the 
United Kingdom, Canada, and the U.S.S.R. It 
is now Officially announced that a protocol has 
been concluded which is couched in the follow- 
ing terms :—*‘ In connection with the return by 
Finland to the Soviet Union of former Soviet 
territory of Oblast of Petsamo (Pechenga) and 
the consequent transfer to the ownership of the 
Soviet Government of nickel mines, including all 
property and installations appertaining thereto, 
operated in the said territory for the benefit of 
the Mond Nickel Company and the International 
Nickel Company of Canada, the Soviet Govern- 
ment will pay to the Government of Canada 
during the course of six years from the date of 
the signing of the present protocol, in equal 
instalments, the sum of 20,000,000 United 
States dollars as full and final compensation for 
the companies above mentioned. For the 
purposes of this payment United States dollars 
are to be reckoned at the value of 35 dollars 
to 1 oz. of gold.” 


Development of the Vacuum Cleaner 


THE fortieth annual meeting of the British 
Vacuum Cleaner and Engineering Company, 
Ltd., was held on Wednesday, October 18th, 
and in his chairman’s address, Mr. H. Cecil 
Booth recalled the time in 1901 when a small 
syndicate was formed to exploit his invention 
of the vacuum cleaner. Later, in 1903, that 
syndicate developed into the present company. 
Mr. Booth said that from the beginning the 
invention was a success, but he had scarcely 
foreseen that it would lead, as it had done, to 
the development of a new industry employing 
throughout the world to-day tens of thousands 
of people. In the early days of the vacuum 
cleaner, electrical development was in its 
infancy. Electrical installation in this country 
was very costly, and only comparatively few 
homes of the wealthy were equipped with elect- 
trical supply. Mr. Booth remarked that, like 
many others, he found his own invention to be a 
generation in advance of the times, and the 
commercial possibilities of the vacuum cleaner 
in this country were then incapable of being 
developed with full advantage. Nevertheless, 
the system of cleaning thus introduced was so 
revolutionary that it immediately created the 
greatest interest in all classes of society. 
Furthermore, there were now wide fields of 
industrial use of suction conveying plant and 
air.filtration, amongst which boiler-sooting and 
ash-conveying plant were modern features of 
power station boiler-house equipment. They 


and had at the same time eliminated the old- 
time dirty and disagreeable job of “ man- 
handling ’”’ the dust within the damped-down 
but hot and confined flue chambers. 


' Anglo-American Trade Rivalry 


In the course of an address given before the 
American Chamber of Commerce at the Savoy 
Hotel on Thursday, October 19th, Sir George 
Schuster dealt with the possibilities of serious 
trade rivalry between Britain and America 
after the war, and made some suggestions for 
meeting such a position. He said that the first 
task of the two countries was to understand one 
another and to seek to find a basis for pulling 
together. Otherwise, he did not see any chance 
of world peace or of the survival of free demo- 
cratic societies. The second task, he thought, 
was to see the picture in one piece, and not 
merely look at one corner at a time. Sir George 
went on to point out that with regard to 
security, treaties, defence plans, and so forth, 
our interests were identical. We had much to 
learn from each other with regard to the order- 
ing of our societies, which, he thought, moved 
on parallel lines. He felt that there was a 
danger that we might come flat up against each 
other about the way in which we earned our 
daily bread. The industrial and commercial 
policy of the two countries contrasted glaringly. 
Whereas we in Britain were faced with the 
problem of how to balance our commitments 
and needs, America’s problem was how to find 
fruitful purposes to utilise fully its resources, 
We had to export to live, whereas America 
wanted exports in order to give its people 
employment. A new effort ought to be made 
by business men to understand each other’s 
position. He suggested that a delegation of 
American industrialists and economists should 
study British economy as it would be after the 
war, while. a parallel British survey of the 
American position would, he said, achieve its 
purpose still better. 


The Industrial Development of India 


AT a meeting of the East India Association, 
held in London on Thursday, October 19th, a 
lecture was given by Sir Shanti Bhatnagar, the 
Director of Scientific and Industrial Research, 
India, on scientific and industrial development 
in India. He said he felt that a widespread 
feeling of suspicion existed that British policy 
had permitted differential treatment and trade 
advantages to other countries to the disadvan- 
tage of India. Mr. Amery, the Secretary of 
State for India, in a speech made following the 
lecture, stated that while it was undoubtedly 
true that politically, and still more industrially, 
relations between India and ourselves were 
coloured by the suspicion mentioned by Sir 
Shanti Bhatnagar, what lent colour to that 
suspicion was, he thought, that for many long 
years after we had conceded to India the right 
to develop her industries by Protection, we 
had continued to impose the handicap of Free 
Trade upon ourselves. He said unhesitatingly 
that as far as the Government of this country 
was concerned, it only wanted to see Indian 
industry develop to the full. The last thing 
British industrialists had in mind was the idea 
that British export industry could best prosper 
by India being held back in her industrial 
development. Provided that we did not think 
that India must always buy what we had always 
sold her, but were prepared to sell the things 
that India needed, there would always be 
favourable openings for British trade in India, 
and even more favourable opportunities for 
collaboration between British and Indian 
industrialists. The collaboration which was 
now being sought in the scientific field would, 
Mr. Amery said, not only. yield practical results, 
but it might well lead to collaboration in other 
fields. It would not dispose of political pro- 
blems, but it might create an atmosphere of 
social ‘good will, which would help towards 








Struction of the Buxton research station after 


had increased fuel efficiency in steam raising, 


their solution. 





THE ENGINEER 


Oor. 27, 1944 











The Engineer in India 


By Professor C. A. MIDDLETON SMITH, MSc., LL.D., M.I. Mech. E. 
No. Vi—(Continued from page 302, October 20M) 


DEVELOPMENTS IN KASHMIR 


a developments may be ex- 
pected in this State because of the success 
of a hydro-electric scheme which was 
installed a few years ago. This plant makes 
use of the water in the River Jhelum, near 
Baramulla, which is situated 34 miles north- 
west of Srinagar. The headworks of this 
scheme are situated 64 miles from the power- 
house. The main connection between the two 
is a great damper flume. The capacity of 
the works is sufficient to carry water for 
generating 20,000 E.H.P. There is an effec- 
tive head from the forebay to the water wheel 
of 395ft. and four pipes 600ft. long carry the 
water from the forebay to the power-house. 
There are two transmission lines which run 
side by side as far as Baramulla, which is 
21 miles distant. One of the lines terminates 
there, but the other continues further on for 
another 34 miles to Srinagar. The first power 
load at Baramulla was taken up by three 
floating dredgers and two floating derricks, 
which were used for dredging the river and 
draining the swampy countryside in order to 
make it suitable for cultivation. It was soon 
found that there was a demand for a lighting 
load at Baramulla and it was expected (1939) 
that the lighting load would rapidly increase 
and that there would be a demand for power 
in that district. Soon after the supply was 
available the greater part of Srinagar city 
was lighted by electricity. The transmission 
line terminates at the State Silk Factory, 
where the current is used not only for driving 
machinery and for lighting, but also for 


heating purposes. 


Hypro-E.ectric PowER IN THE UNITED 
PROVINCES 


The Ganges Canal hydro-electric grid now 
supplies power at attractive rates for 
domestic, industrial, and agricultural pur- 
poses to fourteen districts in the west of this 
province and to Shahdara in Delhi province. 
There are ten falls available for hydro-electric 
power; seven of them had been developed 
(1939) and a standby steam power station 
at Chandausi, of capacity 12,000 E.H.P., had 
been built. This scheme is of great interest, 
for not only is the supply available for light- 
ing, fans, and minor industries, but it pro- 
vides the power used for irrigation pumping 
from rivers and open and tube wells. There 
are 1500 tube wells in the Ganges Valley 
State well scheme. These cover many dis- 
tricts. There are some 2000 sub-stations for 
the supply of cheap power, and this has 
already had a most important result on the 
economic disposal of groups and the develop- 
ment of minor industries in the urban centres. 


DEVELOPMENTS IN THE PUNJAB 


Situated on hilltops 6000ft. and 4000ft. 
above sea level is the Uhl River scheme, 
completed in 1933. The difference in levels 
between the two rivers, the Uhl and the 
Rana, is 3000ft. A tunnel 15,000ft. long 
connects the water supply with the head- 
works of this hydro-electric project, which 
supplies current to nineteen towns in the 
Punjab and important centres, such as 
Amritsar, Lahore, Ludhiana, and the very 
large workshops of the North-Western Rail- 
way at Moghalpura. 

In the power-house there are 16,000 H.P. 
water turbines operating under a head of 


1800ft., so that the snow-fed waters of the 
Uhl River and its tributary are converted 
into electrical energy. The initial scheme 
planned for an installation of 48,000 kW plant. 
A tunnel 3 miles long, one of the longest in 
India, and the first steel-mantled tunnel 
built in Asia, with a diameter of 9}ft., is 
included in the scheme. The total cost of 
construction amounted to Rs. 600 lakhs. 
The main incentive for this development was 
the need which had been felt for some time 
for conserving fuel resources in the Punjab. 
Power is conveyed 173 miles to Lahore by a 
trunk line supported on steel towers 80ft. 
high. These are set 1000ft. apart in the plain 
and over 3360ft. apart in the hills. There are 
also four lines of a total 232 miles in length 
on 50ft. towers carrying current to other 
places in the Punjab. 

In the design of the scheme arrangements 


—————— 


west of the extreme southern end of the 
country, the Pallivasal project, completed 
in 1940, includes a power station with three 
Pelton wheels and alternators, each to develop 
4500 kW, supplying power for irrigation 
pumping, cane sugar crushing, &c. There jg 
an agreement with the Aluminium Py. 
duction Company of India, Ltd., that in due 
course this scheme should be developed up to 
29,000 kW with an annual output of 299 
million units to supply a smelter plant, for 
which 7500 kW was to be available in 1944 
Up to 1942 the expenditure on the Pallivasal 
scheme was Rs. 148-7 lakhs. 

This general outline of what had been 
accomplished in India should encourage 
further developments; possibly under the 
recent urge to increase mechanised production 
other hydro-electric schemes have since been 
planned. Water power utilisation has come 
quietly, but we must not suppose that it has 
come easily. For there has been in the back. 
ground much thought, calculation, and 
manual toil behind the silent dam and the 
throbbing machinery in the power station, 
The engineer can utilise large volumes of 





water, even with low heads, if the supply of 








were made for further developments in two 
stages, according to the demand for power. 
For the first stage a dam about 270ft. high 
was designed to be built near to the head- 
works, increasing the storage there. Four 
more generating sets would then be installed 
in the power-house and the output practically 
doubled. That would make it possible to 
supply power for another half a dozen large 
towns. The second stage of development 
included the construction of another power- 
house lower down, so that water from the 
tail-race of the existing power station could 
be led by an open duct about 3 miles long 
with a fall of 1200ft. It was estimated 
that the new power-house would generate 
another 63,000 E.H.P., giving a total 
of nearly 150,000 E.H.P. for the completed 
scheme. 

There is the possibility of electrifying some 
of the railways in the Punjab and, what is 
even more important, of introducing pumps 
for working tube well irrigation to make use 
of more land. It is believed that this tube 
well irrigation would enable about 2} million 
acres of land to be brought under cultivation, 
which would greatly increase the food supply 
of the provitice. 








In the State of Travancore, situated on the 





INTAKE OF UHL RIVER HYDRO-ELECTRIC SCHEME 


water is continuous, as with a large river 


falling down rapids. He prefers sites which 
will supply high heads of water and that 
demand the minimum storage. 

A great difficulty connected with hydro- 
electric schemes in India is the cost of the 
dams that must be built to retain the monsoon 
rainfall. There is also the cost of transport, 
which, added to the fact that the mountainous 
region can grow food for only a small popu- 
lation, has always caused a scarcity of labour 
in them. In spite of those disadvantages, the 
prospects for the increased production of 
hydro-electric power in India are excellent. 
It is significant that in their pamphlet, “A 
Plan for the Economic Development of India” 
(1944), the eight prominent Indian indus- 
trialists urge the increased development of 
hydro-electric schemes. They refer to the 
great economic results of the use of water 
power in the U.S.S.R., Canada, and Japan, 
mentioning that in India only about } million 
out of the potential 27 million horsepower 
has been utilised. They state: ‘“‘ We have 
purposely placed the production of power 
first in the list of basic industries because we 
believe that the development of our indus- 
tries, both large and small-scale, as also of 
agriculture and transport, will be determined 
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to a large extent by the development of 


electricity.” 


PowER SUPPLY 


In India, as elsewhere, the demand for 
mechanised power increases every year, not 
only for industries, but for the amenities of 
life, such as lighting, refrigeration, air con- 
ditioning for buildings in tropical districts, 
&c., yet it must be confessed that, when the 
huge population of India is considered, and 
the fact that electric traction demands power, 
the output of electricity is small. In Russia 
the output of 1900 million units in 1917 had 
increased to 36,500 million units in 1937, but 
in the latter year India’s figure was only 


9500 million units. 


The Census of 1931 showed that there were 
only thirty-eight towns, each with a popula- 
tion of 100,000 or over, and that only 11 per 
cent. of the people lived in urban territory. 
There is unlikely to be a demand for elec- 
tricity from the mass of the people until the 


standard of living has greatly increased. 


The general lay-out of fuel-using power 
stations is now almost standardised. One 


decades. 


available in these eastern countries. 


Water Suprty AND SANITATION 











WATER MAINS FROM TANSA LAKE TO BOMBAY 


British firm had (1943) installed turbo- 
alternators in twelve power stations in India, 
the total capacity of the machines exceeding 
302,000 kW. Of that total, 178,500 kW was 
installed in Calcutta and 40,700 kW in a 
power station for the Great Indian Peninsular 
Railway. 

The Calcutta Electric Supply Company, 
Ltd. (1897), with a capital of £4,000,000, owns 
three power stations with 394-6 million units 
sold (1939) and a total installed capacity of 
about 250,000 kW, fairly equally divided be- 
tween the stations. The Madras ElectricSupply 
Company has installed 43,000 kW. Electricity 
is now used by at least 50 per cent. of the 
cotton mills and large industrial concerns in 
Bombay City. Suburban railway electrifica- 
tion has been introduced in Bombay, Madras, 
and Calcutta. 

It is significant that, not only in India, but 
all over the Far East, the administrators and 
merchants are beginning to realise that only 
by transferring labour from the aching 
shoulders of men, women, and children on 
to the iron backs of machinery is it possible 
to conquer poverty and to improve the 
general standard of living. In those coun- 








scarcity, but often pollution is common’ 
Village tanks are used indiscriminately for 
bathing and drinking. In the United 
Kingdom the expectation of life is sixty-four 
years, in Japan forty-nine years, and in India 
25-5 years. Defective water supply and 
crude sanitation are said to be the chief 
causes of the high death-rate. 

It is difficult for those who have not 
travelled in India to realise what an immense 
amount of work needs to be done in order to 
ensure a good supply of pure water and 
modern sanitation in the urban areas. A 
commencement has been made and great 
a.tention is now being given to the improve- 
ments needed. We must remember that it 
is only a hundred years ago (1843) that the 
first complete sewerage system in the world 
was designed and carried out by Lindley, a 
British engineer, for the City of Hamburg. 
In those days English people suffered from 
cholera, typhoid, &c., diseases now terribly 
prevalent in India, but almost unknown in 
England. The improvement in public health 
in any country is very largely dependent on 
the construction of reservoirs, aqueducts, 
distribution mains, and equipment in towns 


tries the industrial revolution is in its infancy, 
but growth will be rapid; the volume of 
trade between them and other countries will 
probably exceed the expectations of the most 
sanguine economists during the next few 


The pace will depend upon the 
extent to which mechanised power becomes 


The extraordinary contrast between the 
development of modern engineering schemes 
in some centres of India and the retention of 
age-old methods in other places is revealed 
when the various systems of water supply 
are studied. Thus, Bombay has executed a 
civic water service, which, when completed 
about twenty years ago, was on a scale then 
said to be unequalled in Europe or the 
U.S.A. Yet a great increase in the quantity 
and quality of water supply, not only in 
certain urban areas, but also in the villages, 
many of which suffer from a scarcity of water, 
is strongly advocated by progressive Indians. 
Bombay is assured of pure water, but in 
many districts there is, at times, not only 


and cities in order to supply water for the 
domestic and industrial needs of the 
inhabitants. 

The problem of introducing any far-reach- 
ing public health measures in India is more 
difficult of solution than in western countries 
because of the extreme poverty and lack of 
education of the people and the existence of 
customs and prejudices, due to religion, 
which antagonise natives to the adoption of 
public health measures, so successful in other 
lands. There have, however, been successful 
schemes to supply water to many towns. 

It is unfortunate that so much stress has 
been laid upon the suggestion that the power 
to purchase health is limited by available 
financial resources ‘“‘ for large sums devoted to 
the purchase of Health are certain to be 
remunerative financially.”* As mentioned 
earlier, Professor A. V. Hill has advocated 
increased industrialisation as an aid to 
improve the standard of life in India. There 
is ample evidence to prove that in those 
countries where mechanised civilisation— 
“the Industrial Revolution”—has made 
progress, close attention has been given to 
water supply and sanitation so that there 
have been scored health victories. 

The practice of impounding rainfall in 
tanks for supplying water during dry seasons 
continued for centuries, large volumes were 
needed for ablutions, &c., duties imposed by. 
religious customs. Large cities grew up along 
the banks of rivers where there was ample 
water supply. But no efforts were made to 
secure pure water. 

An attempt to supply pure water to a 
city was made in 1866, when the “Madras 
City Waterworks ” was formed to carry out 
a scheme to supply water from a large reser- 
voir 8 miles distant from Madras. Com- 
pleted in 1872, the scheme cost £128,000. 
Previously the impurity of water from shallow 
wells had obviously been the cause of disease 
and deaths. Primitive sewage disposal in 
open drains in 1864 had caused the Sanitary 
Commission of Bengal to state that Calcutta 
was literally unfit for the habitation of 
civilised men. 

It is notable that the engineers of the 
Honourable East India Company made 
suggestions for water supply to certain towns 
even a century ago, but caste prejudices and 
financial considerations were stronger than 
public appreciation of the practical benefits 
of an adequate supply of pure water. A vast 
number of works are urgently needed, but 
there has been good -progress. Many muni- 
cipalities have carried out satisfactory 
schemes. 

As some indication of what has been accom- 
plished where the Government has had full 
control of public health services, the following 
figures of death-rate per thousand amongst 
the troops are of interest. For European 
troops in the period 1831-56 the figure was 
57-7; during 1906-9 it was 8-7; for 1925 
it was 2-89. For native troops, during 
1831-56 the figure was 15-6, but in 1925 was 
4-01. For the gaol population the figure 
of 70-7 for 1831-56 was reduced to 14-42 for 
the year 1924. Technical papers concerning 
water supply systems at Calcutta, Baroda, 
Nagpur, Karachi, Amballa have been read in 
London at different times.t The earliest 
seems to have been entitled ‘‘ Descriptions 
of the Works Recently Executed for the 
Supply of Water to Bombay in the East 
Indies.’’t 

Bombay seems to have been in advance of 
other cities in utilising engineering knowledge 
in municipal and other works. A few facts 





* V. Industrial Commissicn. Appendix L, page 160. 
t ‘‘ Proc.,”’ Inst. C.E. 





t Jour., Inst. C.E., XVII. 
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about the water supply for Bombay will con- 
vince the reader that the excellent results 
obtained there will stimulate educated 
Indians to advocate improved systems of 
supply in other parts of the country. Full 
credit should be given to the Indian members 
of the Municipal Council of Bombay for their 
enthusiastic support of the schemes sub- 
mitted by their engineer, Mr. H. J. Trivess 
Smith, M. Inst. C.E. The remarkable fact 
about the great aqueduct conveying the 
water in steel pipes 55 miles to the city is that 
we must go back to the first century 4.D. for 
any feat of water supply engineering which 
approaches in scope the operations com- 
pleted in Bombay about twenty years ago. 
The Claudian aqueduct brought water a 
distance of 62 miles to Rome. New York 
obtains its water from a source 50 miles 
distant. Liverpool, Manchester, and Bir- 
mingham convey their water over longer 
distances, but open channels are used on 
portions of the route. 

Some years ago the Health Officer of the 
municipality of Bombay stated that the 
main causes of the city’s high general death- 
rate were, in the following order, the defective 
water supply, insufficient sewers (hence con- 
tamination of milk, food, &c., by flies from 
human excreta), syphilis, and overcrowding. 
No doubt the same order obtains in other 
urban centres. ; 

The authorities in the City of Bombay have 
spent large sums to provide water supply 
during the last eighty years. Previous to 
1860 the inhabitants were dependent upon 
shallow wells and also large tanks within the 
island, in which men and animals bathed and 
dhobis washed clothes. Severe outbreaks of 
cholera constantly occurred. In 1860 the 
Government delivered water to the town from 
Lake Vehar, capable of yielding 10} million 
gallons a day. The beneficial results were so 
enormous, and the strong prejudices against 
the use of the supply so soon disappeared, 
that in 1868 the supply originally arranged 
became inadequate. Additional mains from 
Vehar were laid, the Tulsi works, with a 
supply of 34 millions a day, were completed 
and in 1879 Bombay received 16 million 
gallons a day. 

Next came the original Tansa scheme, 
which comprised the construction of a lake 
of 18,000 million gallons capacity, impounded 
by a masonry dam nearly 2 miles long and 
118ft. high at its highest point. The works 
increased the supply to 314 million gallons 
(38 gallons per head) per day in 1892. 

The dam was raised by 7ft. (1913), which 
increased storage to the lake to about 27,000 
million gallons. This brought the daily 
supply up to 51 million gallons a day. Ina 
tropical city the demand for water is greater 
than in a temperate zone. When London was 
using 35 gallons per head of population it 
was found that Bombay was using 41 gallons 
per day, but that there ought to be available 
78 gallons per day per head. The demand for 
water in Bombay increased in a single genera- 
tion by nearly 90 per cent. Growing indus- 
tries, especially cotton manufacturing, 
demanded more water. 

In 1921 “ The Tansa Completion Works,” 
estimated to cost Rs. 429 lakhs and designed 
to bring and distribute within Bombay the 
whole of the water (90 million gallons a day) 
from the Tansa catchment area, was approved. 
The main feature of the scheme is the 
enormous pipe line, with a weight of steel 
some 80,000 tons. The pipes were fabricated 
on the spot from steel plates sent out from 
England. The difference between:the cost 
of transporting from England to Bombay 
80,000 tons of flat steel plates, and the same 
weight of pipes, 6ft. diameter, amounted to a 
saving of three-fifths the cost of transporting 


and handling of the pipes. After deducting 
the cost of establishing works to make the 
pipes in India, there was a net saving of 
Rs. 50 lakhs (£200,000) to the municipality. 
The labour-saving devices installed also 
resulted in other economies for the city. 

The Tansa Lake now has a storage capacity 
of 35,000 million gallons. The pipe line is 
carried over a track involving the excavation 
of 72 million cubic feet of rock, sand, clay, 
much of it through jungle. The country was 
terribly unhealthy. Malaria attacked all 
alike, from chief engineers down to coolies, 
despite the great efforts of the medical staff. 
The municipal staff supervising the scheme 
was depleted by 33 per cent. from death or 
resignation within a year of appointment. 
Work, due to sickness and climate, on the 
track was possible only for six months out of 
twelve. 

New bridges were needed to carry the 
pipes. Near Kasheli a creek, 1800ft. wide, is 
crossed by thirteen spans of 138}ft. The 
bridge was designed to carry two pipes, 6ft. 
diameter, and to provide for a third one. The 
bridge is 62ft. wide, 36ft. -between main 
girders, and with cantilevers for pipe carrying 


outside the girders. There is a light railway 
and a road to save a detour of 14 miles on the 
Bombay-Agra road.* 

Some 40 million rivet holes were drilled in 
the plates in England, the total weight of 
rivets used on site being 2000 tons. The 
pipes were sprayed with a bituminous com. 
position, a preservative agent against rust, 
The whole of the work on the scheme was 
executed by Indian labour, under trained 
Indian foremen, with European supervision, 
A stream: of recruits, attracted by the high 
wages, came from the hill country, some 
250 miles from Bombay; they had better 
stamina than local labour. 

This Bombay scheme, and some others in 
India, have proved the great advantage of a 
pure water supply. Prominent Indians have 
estimated that in the post-war years Rs. 100 
crores should be spent for new waterworks 
and sanitation, the estimated annual cost of 
maintenance being Rs. 74 crores. The prac. 
tical demonstrations of the advantages of an 
adequate supply of pure water have slowly 
but surely convinced influential Indians of 
the need for more to be done, 
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By HARRY R. RICARDO, F.R.S., M.I. Mech. E. 
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INTRODUCTION 


Y established custom, the Presidential 

Address affords the man who has the good 
fortune to be in that proud position an 
opportunity to speak of his own work. I have 
entitled my address “ Applied Research,’’ 
which suggests something quite detached and 
impersonal, What I am really going to talk 
about is my own experiences in connection 
with applied research and my views about it. 

We are apt to talk rather vaguely about 
research in general and to forget the dis- 
tinction between fundamental and applied 
research ; though, of course, they overlap to 
a large extent, they are, none the less, quite 
distinct. Fundamental research aims at 
discovering new natural laws and extending 
the range of our knowledge generally, but 
with no immediate objective in view, while 
applied research aims rather at the applica- 
tion of such discoveries to some specific use 
or towards the solution of some immediate 
difficulty. The two are distinct, not only in 
their objective, but also in their method of 
approach and call for a different tempera- 
ment and mentality and for a different 
technique. 

The fundamental research worker is usually 
a pure scientist and one who approaches his 
problem in a strictly logical and methodical 
manner ; to be successful he must have not 
only a thorough knowledge of his subject, 
but he must be endowed both with imagina- 
tion and unlimited patience. He is usually 
neither pressed for time nor limited by expe- 
diency, whereas the applied research worker 
very often finds himself racing against time 
and forced to compromise. To be successful, 
the applied research worker must also have 
a vivid imagination, but experience, sound 
judgment and common sense are more 
important to him than scientific eminence. 
I have dabbled, in my time, in both branches 
of research, but the applied variety has had 
more appeal to me, perhaps because I am 
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impatient and eager to see the findings of 
research interpreted into terms of actual 
ironmongery. 

As a child, I was always fascinated by 
engines and mechanical motions generally, 
and, above all, by the great mystery as to how 
such things were actually made. The 
romantic side had also a strong appeal, and 
I can well remember and even still feel the 
emotional thrill of watching a great steam 
engine with its gleaming muscles, its rhythmic 
breathing and its unhurried dignity. In 
those days, one of my greatest delights was 
to be allowed to go to the Gray’s Inn Road, 
where, behind a tiny shop window, sat an 
old man working on a very crude and 
primitive metal lathe. Looking back over 
the years, I think that that old man was the 
finest skilled craftsman I have ever met, for 
there seemed literally nothing he could not 
make on that ramshackle lathe without even 
a slide rest. One red letter day, after seeing 
my face glued to his window, he invited me 
in, and thereafter it was my delight to sit by 
him at work. He showed me how to make 
drills out of odd bits of piano wire, how to 
harden and temper them to suit the material 
he was about to drill, how to make turning 
tools out of old files, how to solder and to 
braze, how to cut screw threads with a 
chaser, by sheer sleight of hand—an art I 
have never succeeded in mastering—and in 
short, how to tackle almost any job. Need- 
less to say, after each visit, I returned home 
clamouring for a metal lathe of my own and, 
being a spoilt child, I soon got one—a screw- 
cutting lathe, with a compound slide rest. 
With this I tried to emulate my old mentor 
in the Gray’s Inn Road, and, thanks to his 
coaching, I soon became reasonably adept. 
In those days, it was the summit of my 
ambition to make a working model steam 
engine, and, at the age of twelve, I was given 
a set of castings of a vertical double-acting 
steam engine, but the task proved too diffi- 
cult for me and it was never completed. I 
next tried myself to design a single-acting 
steam engine of easier construction within 
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my limited skill as a machinist. This was a 
success in so far as it actually worked, and I 
shall never forget the proud moment when at 
last it continued to run on its own without 
any assistance from my finger on the fly- 
wheel. Needless to say, both the design and 
construction were very crude, but I had 
achieved my first ambition of making an 
engine which worked by itself. As my skill 
as a mechanic improved, so my designs 
became more ambitious, and I made several 
more engines, some of which were quite 
reasonably efficient. 

I have dwelt on these childish experiences 
because, looking back, I think I learnt more 
of actual value from these early and very 
crude attempts at design and manufacture 
than from anything else. In due course I 
went to Rugby School, where I found, to my 
delight, a well-equipped workshop, in which 
I spent much of my spare time. By this 
time I had become quite fascinated with the 
art of design and deeply interested in méthods 
of manufacture; and the latter I was able to 
indulge, for at Rugby were also the works of 
Messrs. Willans and Robinson, who, at that 
time, were building their famous central valve 
engines and were employing all the most 
up-to-date manufacturing methods. Through 
the kindness of the science master at Rugby 
and the late Mr. Robinson, I was allowed to 
prowl about these works to my heart’s 
content. 

I do not want to give the impression that 
I was alone and unaided; on the contrary, 
I had every possible advantage and encour- 
agement both from my own relations at 
home and from the masters at Rugby, while 
the attitude of the other boys ranged from 
amused tolerance to active interest in my 
hobbies. 

My crowning achievement at school was 
the conversion of my push bicycle to motor- 
eycle by the addition of a home-made two- 
cylinder uniflow steam engine and a coal- 
fired fire-tube boiler, made of very thin 
copper reinforced with wire winding. This 
rather absurd machine caused a good deal of 
amusement generally, but some anxiety to 
my poor house-master, who never expected it 
would materialise and was convinced that it 
would blow up, as well it might have done. 

After leaving Rugby I spent a few months 
in the test shop at Willans and Robinson’s, 
where I learnt a good deal about the erection 
and testing of large steam engines, and then 
I went on to Cambridge. At Cambridge I 
started working for the Mechanical Sciences 
Tripos, but after my first year, Professor 
Hopkinson invited me to assist him in some 
researches he was about to undertake into 
the internal combustion engine. Up to that 
time I had taken no special interest in 
internal combustion engines as such, though 
the advent of the motor-car, then a fascinating 
but wayward mechanical toy, had, of course, 
thrilled me. 

Under Hopkinson’s lead, my interest in 
and enthusiasm for the internal combustion 
engine were thoroughly roused. Hopkinson 
was, I think, quite the most stimulating 
research leader I have ever met, with an 
almost uncanny perception combined with 
good judgment and a thoroughly practical 
outlook. Hopkinson’s methods were by no 
means always orthodox; he believed in 
following, step by step, a logical and reasoned 
sequence, but only up to a point; if that 
looked like becoming too prolonged, then he 
would fall back on the principle of trying 
every bottle on the shelf, and if that did not 
achieve his end, his next step was to try 
something really silly and see what happened. 
He taught me never to accept anything at 
second-hand, unless it accorded with one’s 


sceptical of one’s own observations when they 
failed in this respect ; and never to cling too 
long to a theory, however cherished. 

Hopkinson’s first step was to design and 
develop a really efficient and reliable optical 
indicator, for he suspected—and rightly so— 
that many previous research workers had 
been misled by the vagaries of the orthodox 
pencil indicator. His design of this instru- 
ment was most ingenious, and the very first 
version we made in the workshops worked 
beautifully, after only very little detail 
development. With the help of this indicator 
we started out to investigate the performance 
of a modern (1904) gas engine, and, in 
parallel, we carried out combustion experi- 
ments ig closed vessels, as others had done 
before us. At once he drew my attention to 
the fact that the rate of burning of the same 


to the speed of the fan. 


allow the turbulence to subside ; 


e . 
These two entirely independent observa- 


internal combustion engine. 


run, and run efficiently; and even to-day 
no such limit is yet in sight. 


exploring the limitations of that gas engine. 


efficiency obtainable. At that time, and with 


showed no change in rate of pressure rise, nor 
did the conditions differ in any way from 
those which obtained when we over-advanced 
the spark ignition. None of these findings 
were in the least surprising—I mention them 
only in view of what I am going to say. about 
the petrol engine. 

The petrol engine of that date, and, indeed, 
of to-day for that matter, had a habit of 
knocking sharply under certain conditions. 
This knocking was popularly, and, indeed, 
universally, attributed to premature ignition, 
brought about by some overheated surface 
inside the cylinder. The knock in the petrol 
engine was, however, a high-pitched ringing 
noise, quite unlike the dull thud produced by 
premature ignition in the gas engine. During 
my last year at Cambridge, 1906, we managed 
to borrow a four-cylinder high-speed petrol 


combustible mixture at the same temperature|engine of the most up-to-date design, and 
and pressure was enormously more rapid in| this also Hopkinson put through an equally 
the engine cylinder than in the explosion| critical examination. We applied his optical 
vessel. He suggested that this might be due | indicator and found that we could get really 
to the spreading of flame by turbulence in| excellent indicator diagrams at speeds up to 
the engine cylinder and proposed that we/1200 r.p.m. Under certain conditions, when 
should put inside the explosion vessel a small|running on a weak mixture, for example, or 
electric fan. This done, we found that the| with wide open throttle at low speeds, this 
rate of burning could be speeded up/|engine would knock in the most alarming 
enormously, and that nearly in proportion | manner. 
By a coincidence,|diagrams under knocking conditions, but 
Sir Dugald Clerk, working quite inde-|without success, for every time a knock 
pendently, demonstrated the same thing at| occurred in the cylinder we were indicating, 
about the same time, but he reversed the|the mirror of the indicator was either shot 
process, for he motored an engine with all|out of its frame or shattered, a thing which 
valves closed and ignition cut off in order to| had never occurred when indicating the gas 
he then | engine. 
switched on the ignition, when the rate of |intrigued by this and, with his usual quick 
burning was found to be so slow as to be| perception, he attributed it to the setting up 
quite out of court even for a very slow-speed | of an explosion wave inside the combustion 
i chamber, a wave whose impact was sufficient 
both to shatter the indicator mirror and to 
tions were of first-rate importance, for they|set the cylinder walls in vibration, thus 
showed, for the first time, how vital a part| causing the high-pitched “‘ ping.’’ Since the 
turbulence plays in the functioning of an|same phenomena could not be reproduced in 
the gas engine, he suggested that this 
Hopkinson had his eyes fixed always on|‘‘ detonation,” as he called it, must be a 
the light high-speed engine as the internal | characteristic of the fuel. 
combustion engine of the future, and pro-|liked to have investigated the question 
phesied that, given sufficient turbulence, | further, but the engine had to be returned to 
there was no limit in sight to the speed at|its owner-and there, for the time being, the 
which an internal combustion engine could | matter ended. 


We tried hard to secure indicator 


Hopkinson was very puzzled and 


He would have 


While working with Hopkinson [ had 


designed and built in the university work- 
We concentrated all our attention on|shops a two-stroke cycle engine in which I 
had sought to apply, as far as possible, the 
We studded it with thermo-couples and_/| lessons of our research. In this engine I tried 
measured the temperature gradients through |to combine a high degree of turbulence with 
the cylinder walls and piston; we raised its|the use of a stratified charge, in order to 
compression till pre-ignition set in; we then| enable me to run at high speed and over a 
water cooled the exhaust valve and raised it| very wide range of mixture strength. In this 
yet again, all with the object of finding|rather ambitious project I was partially 
what factors set a limit to the power and| successful. 


From Cambridge I went straight into my 


Cambridge gas, pre-ignition—that is to say,|grandfather’s firm of consulting engineers.t 
self-ignition in advance of timed spark—j|I had a small workshop at home, and 
proved to be one of the limiting factors, and| Hopkinson, as a parting present, had given 
Hopkinson set out to investigate this. For|me one of his indicators. With the help of 
the purpose, he inserted into the cylinder|this I carried on, in my spare time, with 
through the breech end a steel plug fitted| experiments on my two-stroke cycle petrol 
with a thermo-couple at its inner end. The| engine to which I had grown very attached, 
farther the plug was projected into the|for it had some lovable traits as well as 
cylinder the hotter it became, until eventually | beastly habits, and the beastliest of all its 
it reached a temperature which ignited the| habits was its tendency to knock in the most 
working fluid before the passage of the spark.| alarming manner and at the least provoca- 
By projecting the plug farther into the|tion. 
cylinder we could induce pre-ignition at any |Hopkinson’s suggestion that the knocking 
point in the compression stroke, and at the|}might be caused by the setting up of an 
same time could observe the temperature at| explosion wave and was determined to follow 
which it was initiated. We found, of course,|it up as far as possible. I found, in the first 
that as premature ignition set in, the power| place, that I could induce premature ignition 
fell off, accompanied by a dull thumping, | and accentuate it until the power fell off and 
due to reversal of load on the connecting-rod|the engine came gently to rest, exactly as 
bearings; but as the ignition grew earlier,| Hopkinson had done with the gas engine, 
the thumping ceased and eventually the|and that without any high-pitched knock. 


I had been deeply impressed by 











own common sense and experience; to be 


engine, running quite smoothly, came gently 
to a standstill. Our indicator diagrams 
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To test his theory of the explosion wave 
I fitted in the combustion chamber of my 
two-stroke cycle engine a number of dia- 
phragms whose deflection I could measure 
optically by means of small mirrors. These 
experiments showed that, under knocking 
conditions, one of the diaphragms would 
deflect far more than the others, suggesting 
that it received the normal impact of an 
explosion wave. By changing the position 
of the sparking plug I could transfer the 
deflection to another diaphragm, always that 
most remote from the source of ignition. 
These, and a great many. other experiments 
on similar lines, convinced me that Hopkin- 
son’s theory was correct, that the pheno- 
menon of knocking was the setting up of an 
explosion wave and that it was due to the 
self-ignition of a small part of the working 
fluid after compression by the oncoming 
flame front. I was satisfied, too, that the 
high-pitched ringing knock was caused by the 
impact of the wave against the walls of the 
combustion chamber, for I could reproduce 
exactly the same note by striking the com- 
bustion chamber with a light hammer, while 
a change in material from cast iron to bronze 
produced a change in the pitch of the knock. 

During the same period I tried out the 
effect of all the different brands of petrol I 
could lay hands on, and found that the 
tendency to knock or detonate varied widely 
with different fuels and was non-existent with 
benzole, while the tendency to pre-ignition, 
using Hopkinson’s hot plug test, varied very 
little, but was, in fact, worse with benzole. 
I, of course, discussed these results and con- 
clusions with Hopkinson, whose research 
after I left Cambridge had been diverted to 
other channels. He was very much interested, 
but, at that time, about 1910, the belief 
persisted that detonation was nothing other 
than simple pre-ignition, and to suggest any 
alternative theory was regarded as sheer 
heresy. 

About this time I had become very inter- 
ested in aero-engines, and built myself an 
experimental four-cycle engine with variable 
supercharge, with the object of maintaining 
ground-level power at high altitudes. This 
took about two years of spare time to make. 
It worked quite well, but in those days I failed 
to rouse any interest in it, for I was met by the 
reply that aeroplanes would never fly high 
enough to need supercharging. Incidentally, 
this engine proved an ideal instrument for 
investigating detonation for, by varying the 
supercharge, I could induce or suppress 
detonation on almost any fuel and so obtain 
directly comparable values of their tendency 
to detonate. By this time I had become con- 
vinced that it was detonation and detonation 
alone which was setting an early limit to the 
power and efficiency of the petrol engine, and 
that the greatest scope for improvement lay 
in the choice of fuel and in the design of the 
combustion chamber, both with a view to 
suppressing detonation. 

All this time I had been trying to develop 
and improve my two stroke cycle engine. 
Several small firms had taken up its manu- 
facture and were marketing it for cars, pump- 
ing, and lighting sets, &c., but with only 
partial success, for its speed was limited by 
its valve gear and its mean pressure by the 
incidence of detonation, and I had reluctantly 
to accept that I was fighting a losing battle 
against the four-stroke cycle engine, which 
during those years was improving by leaps 
and bounds. 

During the early phases of the war of 
1914-18 I was kept very busy with the war 
work undertaken by my grandfather’s firm 
and had little time to spare for my own 
private research, but about halfway through 
the war I was invited to undertake the design 


and with the help of my grandfather’s firm to 
organise, the development of engines for 
tanks, which were then in an advanced stage 
of development but lacked a suitable engine. 
The conditions called for were in many 
respects unusual and outside the range of 
existing experience. Being young and adven- 
turous, I started out lightheartedly on the 
design of a somewhat unorthodox four-stroke 
cycle engine of 150 H.P., while, as to pro- 
duction, it was arranged that the new engines 
should be built by seven well-known firms, 
of whom Messrs. Mirrlees, Bickerton and Day 
were to be the parent. Mr. Windeler, to 
whom I owe the deepest debt of gratitude, 
undertook to supervise the working drawings, 
and to ensure that they accorded with the 
machining facilities of the group. He did far 
more than that, for not only did he and Mr. 
Charles Day shoulder the whole burden of 
organisation within the group, but his kindly 
advice, his great knowledge, and his experi- 
ence saved me from many pitfalls. Without 
his wise counsel, and that, too, of other 
members of the group—in particular, Com- 
mander Bryant, of Brotherhood’s—I would 
have stood but little chance of success. As 
things turned out, everything went swim- 
mingly and the engines were in mass produc- 
tion by all seven firms within less than twelve 





months from the commencement of the 
design. Looking back, I am afraid that I 
received an altogether undue share of credit 
for this, for I realise now that success was due 
to the enthusiasm, perfect co-operation, and 
to the kindly encouragement and wise counsel 
which I received from all the firms engaged on 
the project. It might have been expected 
that old-established firms of great repute 
would regard it as an impertinence to be 
asked to build to the designs of a little-known 
and very inexperienced young man; but so 
far from adopting this attitude, they, one and 
all, did their utmost to make my path easy 
and to provide, from their abundance, the 
experience which I lacked. The success of 
this venture went to my head and I dreamed 
of establishing an experimental laboratory 
and design department wherein to carry out 
research and to design and build prototype 
engines. This dream came true even sooner 
than I expected, for the late Campbell 
Swinton, F.R.S., a friend of my family’s, 
organised and financed a private company 
for the purpose. With the help of friends 
from my Cambridge days, especially Messrs. 
Hetherington and Thornycroft, we set up at 
Shoreham in 1918 just such a laboratory as 
I had dreamed of. 
(To be continued) 








The Salvage of 


the “‘ Georgic’” 


No. III—{Continued from page 300, October 20th) 


HERE followed another most difficult 

period for those in charge of the salvage 
of the “‘ Georgic.”” The original arrangements 
had been for the derelict to be towed direct 
to Bombay for docking and repairs, but 
these had been altered while she had lain at 
Port Sudan and the ship had been ordered to 
Karachi. 

Karachi cannot be called a big shipbuilding 
and ship-repairing centre, and its resources 
were already strained by the many unaccus- 
tomed demands of war. Labour was short 
and materials and facilities even shorter. 
There was much constructional and engineer- 
ing work to be done on the ship, and a great 
deal of clearing up which no man could 
possibly call congenial. It must be remem- 
bered that, up to the time of arrival at 
Karachi, the only main compartment of the 
“‘ Georgic ” which had been pumped dry and 
thoroughly cleaned out was No. 4 hold, in 
which the cement “box” had been built 
over the worst of the hull damage. True, the 
engine-room had been partially pumped out, 
but only in the interests of the stability of the 
ship. Even it had not been cleaned out, and 
there were a great many other compartments 
which had not been entered since the ship 
had been bombed nearly a year before. 
Moreover, the ship had been in a hot climate 
for the whole of that time, and at the time 
she was damaged she had already been fully 
stored for a crowded homeward voyage. 

The task of cleaning up the many flooded 
compartments was gigantic and frequently 
ghastly. There were some dead bodies. The 
work went on, however, until a store room 
wes opened, which was found to contain 
large numbers of carcases of pork. That, of 





*The ‘ Georgic”—a motor liner—was built and 
engined by Harland and Wolff, Ltd., and started her 
maiden voyage on June 25th, 1932. She is a sister ship 
to the “ Britannic,” described in THe Encinger of 
June 27th, 1930, and the machinery of the two ships is 
almost identical. She is _——— by twin screws driven 
by Harland B. and W. double-acting four-stroke motors 
with ten cylinders each developing in all 20,000 8.H.P., 
The electrical equipment is very complete and accounts, 
as recorded in the last of these articles, for the great 
trouble taken to restore the generators after the salvage 





had been successfully carried out. 





course, so affected the religious suscepti- 
bilities of the native labour that the coolies 
left the ship and refused to return. 

It was not easy to recruit new coolie 
labour, much less labour which did not mind 
handling the pork carcases, and with which 
other natives would consent to work. Finally, 
however, it was done, and the work went on. 
All the pork and great quantities of other 
rotting stores were cleared out of the ship 
into a dredger, which took them to sea and 
sank them in deep water. 

Much time was saved by the preliminary 
arrangements made by Mr. Douglas Ray and 
Mr. Horsburgh, who had been flown to India 
from Suez to make arrangements for the 
berthing of the ship and in order to contact 
such firms as could assist in the work to be 
done. They had made certain preliminary 
arrangements for work to be undertaken 
by Messrs. Herman and Mohatta, Messrs. 
Carstairs and Cummings, the Karachi Port 
Trust, the Karachi Electric Light and Power 
Trust, and with Messrs. McDonald, the boat 
builders. 


Repairs BEGuN 


These firms started work as soon as the 
“ Georgic”’ arrived at Karachi, but they 
were working under difficulties. They were 
already doing a great deal of work for the 
Government on other ships, and there was 
not enough labour to meet the demands of 
the “‘ Georgic.” Moreover, Messrs. Herman 
and Mohatta and Messrs. Carstairs and 
Cummings, the only two heavy constructional 
engineers, were more at home building 
bridges than repairing ships. Nevertheless, 
they did wonders. 

Captain Manley was given great assistance 
throughout by Mr. Graham, the manager of 
the Anchor Line, who acted as agents for the 
Cunard White Star Line in Karachi, and by 
Captain Bayfield, of the Royal Indian Navy, 
who was Naval Officer-in-Charge of the port. 

The labour situation was considerably 
eased by direct recruitment and by obtaining 
Chinese labour from Bombay. These Chinese 
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were from the Singapore Naval Base and had 
been evacuated before the fall of Singapore 
to the Japanese. They proved exceedingly 
good workmen. 

All the time the question of dry-docking 
the ship loomed large in Captain Manley’s 
plans and calculations. There was no dock 
large enough at Karachi, and it was decided 
that she should eventually be taken to 
Bombay for docking. The trouble was the 
time factor. It was originally estimated 
that the “ Georgic’’ would probably have 
to be in dry dock for about three months, 
but the authorities were naturally very much 
against having the one big dock in the area 
occupied for so long, at a time when many 
big ships were operating in that theatre of 
war. Captain Manley was accordingly asked 
to do everything possible to reduce the time 
which would be required in dry dock. He 
succeeded so well that the ‘‘ Georgic”’ was 
actually in dry dock for only three weeks 
instead of the three months which had at 
first been thought necessary. 

It was, of course, impossible to carry out 
any further or more permanent repairs to the 
outside of the hull where it had been damaged 
under water in No. 4 hold. Any more per- 
manent repairs had to wait until the ship was 
dry-docked. A great deal could, however, 
be done to strengthen the hull internally in 
the wake of this damage so as to back up the 
repairs to be carried out in dry dock. To this 
end very extensive internal strengthening, 
by the fitting of frames, webs, and pillars in 
No. 4 deep tank and its vicinity, was carried 
out by Messrs. Herman and Mohatta while 
the ship was at Karachi. This strengthening, 
it was calculated, made adequate compensa- 
tion for the loss of strength to the hull 
structure due to the bomb damage. 

There was other hull damage to be dealt 
with, which under normal conditions would 





have been carried out in dry dock, but which 
was successfully dealt with at Karachi. It 
will be remembered that after the bombing 
of the ship, and while Captain Craig was so 
gallantly beaching the burning liner, she 
came into collision with another vessel. This 
collision had buckled the bows of the 
“ Georgic’’ and done extensive damage to 
the stem bar. While a great deal of this 
damage was above water, theré was also 
considerable damage to the stem below the 
normal water line. Nevertheless, it was 
determined to attempt to carry out full 
repairs to the stem while at Karachi in order 
still further to reduce the time that would be 
required in dry dock at Bombay. 

The stem bar of the “Georgic”’ consists 
of large steel forgings, 12in. by 3}in. in 
section. There were no shipbuilders in 
Karachi accustomed to handling work of 
this size. Nevertheless, Messrs. Herman and 
Mohatta undertook the fairing of the two 
upper portions of the stem bar, which were 
removed from the ship and taken ashore for 
the purpose. 

There remained the lower section of the 
stem bar. In order to bring this above water 
the ship had to be trimmed up by the bow. 
This in turn entailed carrying out repairs to 
the damaged bulkheads between Nos. 7 and 8 
holds. When this had been done all the 
water forward of the tipping line was pumped 
out of the double bottoms, and all the double 
bottoms abaft the tipping line were flooded. 
Then No. 8 hold was flooded. This work had 
to be done by using the Air Raid Precautions 
Organisation pumps belonging to the Karachi 
Port Trust, as it had up to that time been 
impossible to trace, clean out, and repair the 
“ Georgic’s ” own pipe lines. 

By trimming the ship in this way the whole 
area of the damage was brought above the 
surface of the water. The damaged shell 








plating was then cut away and it was found 
that the lower portion of the stem bar was 
set over to starboard 2ft. 6in., was set aft 
6in., and had a twist in it. It appeared to be 
a job which could only be tackled by a heavy 
forge, after the ship had been placed in dry 
dock and the whole of the stem bar removed. 


A TERRIFIC JOB 


Captain Manley, appreciating the necessity 
for cutting down the docking time to the 
minimum, was determined to try to effect a 
repair to the whole of the stem while in 
Karachi, and his views were shared by Mr. 
Ray and by Messrs. Herman and Mohatta. 
The trouble was that the lower portion of the 
stem bar could not have been removed with 
the ship afloat, even had there been available 
ashore plant capable of fairing so large a 
forging. 

Necessity, they say, is the mother of 
invention. Certainly improvisation in 
emergency is the father of engineering. It 
was decided to try to strengthen the lower 
portion of the stem bar while it remained in 
place. 

In order to heat the bar a steel cage was 
built to fit round the bent stem bar and a fire 
was built in this cage. When the bar had 
been sufficiently heated it was finally faired 
in place with the aid of levers, hammers, and 
tackles. The other two portions of the bar, 
which had been faired ashore, were then 
fitted into position and the whole of the 
damaged shell plating was replaced with new 
plates. 

It was a terrific job, and great care was 
taken to ensure that the stem bar was 
accurately faired and remained so while 
fitting the other portions of the bar and shell 
plating. The repair repaid the care expended 
upon it by Mr. Douglas Ray, for when the 
ship arrived in Bombay it was inspected by 
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the representative of Lloyd’s and accepted as 
a permanent repair. 

One of the difficulties in carrying out the 
repairs to the bows, and other repairs, was 
the shortage of steel plates in Karachi. Some 
plates were obtained from Calcutta, and some 
were taken from diverted cargoes, but even 
so, there were many cases in which damaged 
plates which would normally have been 
scrapped had to be faired and replaced. 
Captain Manley said afterwards that the 
work done by Messrs. Herman and Mohatta 
was wonderful considering the meagre facili- 
ties they had for handling a job. . 


A PartraL REFIT 


A great deal of other constructional work 
was done on the ship while she was at 


Karachi. It must be remembered that the | 


ship had been completely burnt out. No 
accommodation or wooden sheathing of 
decks remained, while decks and girders had 
been corrugated and twisted by the heat of 
the fire. 

So far the ship had been moved in tow as 
a derelict, but she could not undertake a war- 
time voyage back to England in such a 
fashion. It was essential that she should 
proceed under her own power. This meant 
that a crew would have to live on board and 
work her. Some accommodation had there- 
fore to be built and arrangements made for 
the crew to be able to move about the ship. 
The latter was a great problem, but it was 
solved by the building of cement-covered cat- 
walks. The officers’ accommodation was 
built by the Karachi Port Trust and the 
crew’s accommodation and all dining rooms 
by Messrs. McDonald, the boat builders. 

Meanwhile, considerable work had to be 
done on bulkheads. They were welded with 
patches by Messrs. Carstairs and Cummings. 
Mr. Cummings of that firm devoted much 
time and personal attention to the work, and 
his firm also built the gun platforms and 
mounted the guns, as protection against both 
U-boats and aircraft, and a very good job 
they made of them. 

The electrical gear and wiring of the ship 
had, of course, been very seriously damaged 
by the fire, and a great deal of the wiring had 
to be replaced. Most of this work was carried 
out under the supervision of the ship’s 
electricians, but a considerable amount of 
electrical gear had to be landed. Ashore its 
repair was handled by the Karachi Electric 
Light and Power Trust and the Karachi Port 
Trust. Electric machinery had to be com- 
pletely opened up and cleaned, and in many 
cases completely re-wired. In these difficult 
jobs the Karachi Electric Light and Power 
Trust, which is one of the “ Tata” enter- 
prises, did most excellent work, and the 
Trust refused to take any profit on the work 
they did, saying that they regarded it as 
part of their contribution to the war effort. 

In the repairing and renewing in place of 
the ship’s wiring the Chinese workmen, who 
had been secured from Bombay and who had 
originally come from the Singapore Naval 
Base, proved invaluable. So did much of 
the native labour which had been recruited 
locally. 

In addition to the labour, the “ Georgic ” 
had by this time an Indian crew, which had 
been signed on and was working on board the 
ship, and incidentally getting familiar with 
her in the process. On deck and between 
decks there was an enormous amount of work 
to be done. Under the direction of the staff 
captain every item of standing and running 
rigging was overhauled and renewed wherever 
necessary. Boats were overhauled and fitted 
out ; halliards rove, and signal flags obtained; 
fire-fighting equipment secured and fitted. 
All the thousands of items of stores necessary 


for running a large ship, from pots and pans 
to ropes and hawsers, had to be obtained. 
Electric heaters and fans had to be found and 
fitted. A great deal of wire for re-wiring 
motors and circuits was necessary, as also 
were ball bearings to replace those distorted 
by the heat of the fire. The collection of these 
manifold and varied requirements entailed 
a great many journeys to Bombay and some 
to Calcutta. 

Meanwhile below decks all pipes and valves 
of the ship’s system for pumping or flooding 
double-bottom tanks had to be overhauled 
and repaired, and new plumbing had to be 
fitted to the accommodation which was being 
built. All the work was carried out under the 
direct supervision of the ship’s staff. 


WorK IN THE ENGINE-ROOM 


In the engine-room tremendous problems 
had to be faced and overcome. The elec- 
trical generators had had long and intimate 
acquaintance with salt water—always the 
greatest enemy of electrical equipment. 
Moreover, at Karachi there was no lifting 
gear capable of removing the big generators 
from the ship, and even had there been, 
there were no ovens large enough to bake 
them and thus restore their insulation. 
Therefore the generators had to be cleaned 
and baked in place in the engine-room. 

First of all, the engine-room itself was com- 
pletely pumped out and thoroughly cleaned. 
Then the electric generators had to be care- 
fully but thoroughly washed with fresh water 
in order to eliminate all salt. Then they had 
to be cleaned and dried out by hand. Mean- 
while an oven had been constructed to fit 
over the generators, and had been provided 
with heating plant by using all the electric 
heating elements from the galley. As soon 
as one generator had been thoroughly 
washed and cleaned this improvised oven 
was fitted over it and the generator was 
baked in place until all moisture had been 
removed. Then the oven was removed and 
the generator again cleaned and revarnished 
with sheliac. It was a long job, but it proved 
successful. While the electric generators 
were being treated in this manner all the 
mechanical machinery was opened up and 
thoroughly cleaned, and the engine-room, 
shaft tunnels, and other spaces were cleaned 
out, scaled, and painted. 

All these diverse aspects of the work of 
making the ship ready for sea had to be done 
against time, for Captain Manley had to 
think always of the problem of docking the 
ship for the minimum period and at a time 
which would fit in as well as possible with 
other docking commitments at Bombay and 
operations of war which might make it 
advisable for the big dock to be unoccupied. 

In order to save time Captain Manley and 
his men built an office and a mess room on the 
jetty alongside the “ Georgic’s” berth at 
Karachi. This enabled the staff to carry on 
with their work throughout the day, without 
having to waste time in getting in and out of 
overalls and going the considerable distance 
to the town for meals. The building of that 
office and mess room paid a very handsome 
dividend in man-hours saved, and when the 
““Georgic ”’ left Karachi the buildings. were 
sold for little less than they had cost to build. 

In order to save time, too, Captain Manley 
and his staff devised special black-out screens, 
which made it possible for the ship’s scuttles 
to be kept open while work was going for- 
ward in black-out hours. These contributed 
greatly to the comfort and consequently the 
efficiency of the workmen. Those special 
black-out screens were used by the “ Georgic”’ 
during her subsequent homeward voyage and 





proved of great value in preserving natural 
ventilation without showing light. 





As the baking of the generators went 
forward there was considerable anxiety over 
the ability to start the power units. Only the 
auxiliary supply of compressed air was avail. 
able and it was essential that the first 
generator should be started on the auxiliary 
air. Once the first had been started, of 
course, a compressor could be run to charge 
the main supply air bottles, and thus provide 
plenty of power for starting the other 
generators. . 

It actually took two weeks to start the 
first generator after it had been cleaned, 
baked, and revarnished. By that time it was 
September, and it seemed for some time that 
failure was inevitable. At last, however, it 
started. A tremor ran through the ship, 
The “ Georgic ” was alive again. 

After the first generator had been success. 
fully started work progressed faster, and the 
other three generators were started and 
brought into action one by one. Within a 
month they were all four functioning, and a 
full-power dock trial was successfully carried 
out on November 27th. 

There was, however, further delay. Special 
pipes required for the repair of the hydraulic 
steering gear had been ordered from England 
and these had not arrived. The ship had to 
wait at Karachi for another three weeks 
before the pipes arrived and the steering 
gear could be put in order. 

At last the pipes arrived, the steering gear 
was repaired, and the “ Georgic ”’ left Karachi 
under her own power on December 11th. 


BoMBAY AND HoME 


The “Georgic”’ arrived at Bombay on 
December 13th, having done the passage from 
Karachi without mishap at an average speed 
of 11 knots. At Bombay she was placed in 
dry dock and work was begun on effecting 
more reliable repair to the hull under No. 4 
hold. 

Speed was the essence of these repairs, for 
it was still considered important that the big 
dock should not be occupied for longer than 
was absolutely necessary. 

The work of repairing the underwater 
damage to the hull was done by the Mazagon 
Dry Dock Company and went forward fast 
and efficiently. The repair to the hull under 
No. 4 hold was made by welding five false 
frames on to the inside of the hull. These 
frames were then plated and the space 
between the true hull and this portion of the 
false hull was filled up with cement. In this 
way a very successful job was made and the 
ship proved as dry as a bone throughout the 
long voyage back to England. 

Captain Greig brought the ‘“ Georgic” 
home to England, with 5000 tons of pig iron 
for cargo; the voyage was uneventful and 
was carried out at an average speed of 
16 knots. 

Thus early in March, 1943, the ship which 
had been considered a total loss, arrived at 
Liverpool. It was a reward for great skill 
and many months of patient work and deter- 
mined overriding of difficulties and dangers. 

There is an amusing footnote to the story 
of this great feat of salvage. Soon after the 
“ Georgic”’ arrived at Liverpool rumours 
began to circulate to the effect that the 
Admiralty had salved the aircraft carrier 
“ Ark Royal,” which had been sunk in very 
deep water some 30 miles east of Gibraltar ! 








REBUILDING FRENCH BrinceEs. — Monsieur 
Etienne, Chief Engineer of the Ministry of Bridgse 
and Roads in the new Provisional Government of 
the French Republic, has declared that in one 
department of the North of France 200 bridges 
will have to be rebuilt. Lack of material, he said, 
made it doubtful whether repairs could be begun 
before the beginning of next year. 
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The ‘‘Tempest”’ Single-Seater Fighter 





” 


HE Hawker “ Hurricane single-seater 

fighter shared with the “‘Spitfire”’ the historic 
victory over the Luftwaffe in the Battle of 
Britain in 1940. Modified subsequently to 
adapt it as a light bomber and for a variety of 
other operational duties, it is still in active 
service, but it is no longer in production, the 
last one to be made having left the builders’ 
works during the past summer. It was 





succeeded by the Hawker “‘ Typhoon,” which, 


vertical it has a height of 14ft. 10in., which is 
increased to 16ft. lin. when the tail is lowered 
to the ground. The armament consists of four 
20 mm. cannon guns mounted in pairs in the 
leading edge of each wing. The power plant 
consists of a supercharged Napier ‘“ Sabre ” 
engine of 2200 H.P., driving a De Havilland 
four-bladed variable-pitch propeller. 

The first ‘‘ Tempest ’’ wing of the R.A.F. was 
formed in March of this year. The introduction 

















“TEMPEST ”’ 


as a fighter and as a rocket carrier, has worthily 
maintained the ascendancy over the enemy 
which its parent helped to establish. In turn 
the “ hoon ’’ has been suaceeded by the 
‘‘ Tempest,” which, like its progenitors, has been 
designed by Mr. Sydney Camm. 

Although photographs of the ‘‘ Tempest ”’ 
may now be published, little information con- 
cerning its technical details can as yet be dis- 
closed. It has a span of 41ft. and a length of 
33ft. 8in. With the tail up and one blade 





IN FLIGHT 


of the machine to normal fighter operations was 
delayed because very fortunately its appear- 
ance in the air synchronised with the start of 
the flying bomb attacks on this country. It 
was diverted to meet the new missiles, and so 
well did its very high speed and great mancevra- 
bility serve for this exacting duty that nearly 
600 flying bombs were brought dgwn by the 
‘““Tempests.” One pilot alone, Squadron 
Leader Berry, accounted for sixty of them, and 
the fact that of these victories fifty-seven 


were achieved at night, proves that the ‘‘ Tem- 
pest,” in spite of its very high speed, possesses 
great value as a night fighter, although pre- 
sumably its prime function is intended to be 
that of a day fighter. It is stated that during 
the flying bomb attacks there was keen rivalry 
for the highest score between the pilots who 
flew the “‘ Tempest ’’ by day and those who flew 
it by night. 

For attacking trains and other ground targets 
the ‘‘ Tempest” appears to be ideally suited. 
The cannon are very accurate and have a flat 
trajectory over a considerable range. The 
machine, it is stated, is very easy to position for 
the attack, and, after it is over, its very high 
rate of climb enables it to get quickly away from 
the danger of anti-aircraft defences. Its 
abilities in this direction are exemplified by the 





NOSE OF AIRCRAFT 


report that if a truck is discovered 2 miles away 
moving at 20 miles an hour, it can be attacked 
and shot up before the driver has time to stop 
and take cover. ‘‘Tempests” are now 
operating from captured airfields in Belgium. 
They have given a good account of themselves 
against the comparatively few Focke Wulf 
190s and Messerschmitt 109s which they have 
encountered, and which have stayed for a fight. 
With a diving speed which very probably 
approaches the velocity of sound, it may reason- 
ably be expected that they will be able to attack 
and destroy the enemy’s latest development— 





the jet-propelled fighter. 
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THE PURSUIT OF SPEED 


In the many new types of aircraft pro- 
duced between the two great wars there was 
little sign of any slackening in the race for 
speed. On the average they rose by at least 
10 m.p.h. for each year that passed, and 
although during the present war years per- 
formance figures are sparingly given, there 
is no doubt that the rate of increase has been 
still higher. In fact, a curve of aircraft 
speeds plotted on a time base would show no 
slackening in its upward tendency. Yet each 
step in advance brings us, as we know, closer 
to the critical speed—the speed of sound in 
the atmosphere—at which the air resistance 
makes its sudden leap upwards. That upward 
surge begins to show itself well before the 
critical speed is actually reached. The speed 
of sound itself does not seem to us to-day so 
fast as once it did; actually, it is but 750 
m.p.h. at sea level, and owing to the drop of 
temperature at altitude is still less, by a 
whole 100 m.p.h., by the time the strato- 
sphere is reached. At ordinary flying speeds 
the resistance rises with the square of the 
speed ; indeed, its value is proportional to 
the product of this by the air density, multi- 
plied by a constant known as the drag coeffi- 





cient. But, variable as many other so-called 
“constants,” the value of this one grows 
rapidly as the critical speed is approached. 
At that speed it may have ten times its 
former value, falling somewhat, however, at 
still higher speeds, but never to its former 
modest value. This means that when the 
speed rises from 200 to 400 m.p.h. the resist- 
ance and the lift force will rise fourfold, 
whereas if that speed is again doubled—from 
400 to 800 m.p.h—the resistance may 
increase ten or twentyfold with a much lower 
gain in the lift. This second doubling of the 
speed will, it is true, cause the time of flight 
for a given route to be halved, but the total 
of horsepower-hours, which fixes the fuel 
consumption, may be ten or more times what 
it would have been at the lower speed, 
whereas the lift would be increased in a much 
less ratio. It might be thought that one 
could take advantage of the lower density of 
the air at great heights to lessen the drag, and 
therefore the power required to carry a given 
load. This would be so if the speed did not 
change, but with speed necessarily higher in 
order to maintain a lift force equal to the 
load, the drag would have the same value as 
at sea level, assuming that the aircraft was 
flown at its most economical attitude. 

At great heights one reaps the advantage 
of higher speed, and this may sometimes be 
important, but the drag force stays where it 
was, and the engine power, and therefore the 
engine weight, must be raised in proportion 
to the speed. Hence, if the fuel used per 
horsepower-hour remains the same, flying at 
a fourth of the normal air density (say, 
40,000ft.), though it doubles the speed, and 
therefore the size of engine needed, will leave 
the weight of fuel necessary for the journey 
where it was. This, as we have said, assumes 
flying under economical cruising conditions ; 
faster flying would use still more fuel. This 
manu- | brief argument ignores, it is true, the effect 
of the varying wind at altitude—sometimes 
these winds may be so favourable on certain 
routes, and at certain times of the year, as to 
affect the choice of altitude, and the navigator 
will, of course, take advantage of any gifts 
which Nature may offer him. But when the 
wind gives no assistance, flying at 40,000ft. 
requires an engine of double the weight. The 
longest single direct flight ever made was a 
little over 7000 miles, and for that about half 
the total load at take-off had to be fuel. Had 
that aircraft been designed for double the 
speed that amount of fuel would not have 
sufficed for so long a journey, since a larger 
part of the load would have had to be allo- 
cated to the greater engine weight. A fair 
representation of modern air liners is seen in 
the Avro “ York.” According to published 
information, this aircraft has a total laden 
weight of 29 tons, of which 8 tons is fuel. As 
the engines give 5000 H.P., the power plant 
weight will not bé much less than 3 tons, so 
that if the engine power had to be doubled 
the additional weight would be about 3 tons, 
apart from any corresponding increase in the 
weight of the airframe to carry it, and such an 
increase would absorb nearly half the lifting 
capacity provided for the fuel. That is the 
cost of speed. 

These considerations show that the search 
for very high speed in civil aircraft is not 
likely to bring economy in its train. Some 
venturesome* persons have been so bold as 
to foreshadow the coming of air liners 





designed to fly at ultra-sonic speeds. Little 
is at present known of what aerodynamic 
forces are encountered when the speed of sound 
is passed. In such a realm one can, however, 
turn to the experience of gunnery experts for 
drag figures, and to such aerodynamic tests 
as have been published on the lift of model 
aerofoils. Experiments made by Stanton on 
a representative aerofoil showed that whereas 
the best gliding angle changed from | in 20 
at 0-5 of the speed of sound to | in 10 at 
0-7 of that speed, it. went to so poor a level 
as ] in 2 at 1-7 times that speed. Figures of 
that sort certainly afford little encouragement 
to the aircraft designer. Speculations that, 
by the coming of jet propulsion, these 
economic obstacles will somehow be by. 
passed can be disregarded, for everything we 
know at present of the fuel consumption of 
jet-propelled units affords little encourage. 
ment of such optimism. So far as civil flying 
is concerned, there is, indeed, good reason 
for endorsing the estimate made by Dr. 
Warner, the American civil aviation autho- 
rity, that the economic speed will probably 
be found to lie between 200 and 250 m.p.h. 
The pursuit of speed beyond that point will 
cost money. 


Mobility of Labour 

It has been advanced by many who have 
propounded schemes for the complete over- 
thrbw of unemployment that labour must 
always be prepared not only to move from 
one district to another in search of employ- 
ment, but, if necessary, to learn a new trade. 
Thus in the Government’s White Paper on 
Employment Policy, published last May, we 
find it stated that in “ rare cases the popula- 
tion may have to be re-established elsewhere,” 
either because of permanent changes in indus- 
trial conditions or because it was only by 
reducing the population in a district of declin- 
ing industry that “the economic life of the 
community could be put on a sound basis.” 
The Government does, indeed, recognise that 
“every individual must exercise to the full 
his own initiative in adapting himself to 
changing circumstances,” but at the same 
time it observes that “ if an expansion of total 
expenditure were applied to cure unemploy- 
ment of a type due, not to absence of jobs, 
but to failure of workers to move to places 
and occupations where they were needed, the 
policy of the Government would be frustrated 
and a dangerous rise in prices might follow.” 
From which it may be deduced that if labour 
refuses to follow the job, the Government 
would either direct labour to move as required 
by the conditions or wash its hands of respon- 
sibility for unemployment. These extracts 
and many more that might be quoted make 
it clear that the mobility of labour is regarded 
as a sine qua non in the prevention of unem- 
ployment. 

Since these opinions were put forward, 
opposition has steadily grown, and with such 
cogency that it almost seems as if mobility of 
labour will have to be dropped from any 
programme of reform. Amongst the prota- 
gonists of mobility is Sir William Beveridge, 
who, in his White Paper on Social Insurance, 
spoke of “‘ Payment of unemployment benefit 
on the most generous scale compatible with 
preservation of the mobility of labour and of 
the incentive to seek work and reject idle- 
ness.” Dealing with his views the T.U.C. said 
in its recent interim report on Post-War Re- 
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construction : “‘ Trade unions generally will 
be very reluctant indeed to attempt to 
acquire themselves or to agree to the acquisi- 
tion by the State of the power to transfer or 
direct workpeople to other areas and other 
occupations.” The T.U.C. makes this quite 
categorical refusal to have anything to do 
with the matter, even whilst it admits “that a 
substantial failure on the part of labour to 
place itself both geographically and other- 
wise in a position to accept the work that is 
being made available might well be a serious 
handicap to full employment.” When we 
turn from the opinion of a body directly 
interested in labour to one whose interest 
may be regarded as more academic, we find 
but little difference. Thus the London 
Chamber of Commerce wrote a few days ago 
in its comments on the Government White 
Paper that “‘ whilst the Chamber recognises 
the practical advantage, in any scheme for 
full employment, of being able to direct men 
from one industry to another and from one 
locality to another, it is convinced that it is 
not a technique upon which any great reliance 
could or should be placed in peacetime.” 
Finally, we may refer to the admirable 
review of the question which Mrs. Gertrude 
Williams presents in her recently published 
book, ‘‘ The Price of Social Security.”’ It is 
not possible to quote from her arguments a 
single net phrase condemning the proposal, 
but she leaves no doubt that she regards as 
impracticable both enforced mobility and 
compulsory training. 

This survey, brief as it is, is enough to con- 
vince everyone that any attempt to include 
mobility as a dependable factor in the preven- 
tion of unemployment is certain to fail. There 
is general agreement that mobility is desirable, 
possibly essential, but the forces warring 
against it are so powerful that it cannot be 
profitably included in any plan. The problem 
is a social and psychological one—as Mrs. 
Williams shows in great detail—and there 
does not seem to be the least possibility that 
it will be solved in a democratic community. 
Mrs. Williams thinks that it might be solved 
by a national development of the social sense, 
but she herself asks, very pithily, “How far 
can a sense of social obligation supersede 
hunger as a spur to effort?’’ Her whole 
argument, indeed, leads to the inevitable 
conclusion that what may be briefly 
described as family and environmental ties 
will always be strongly in opposition to 
mobility. It does not seem likely that this 
opposition will give way in a democracy of 
freedom-loving people to a rapid development 
of a sense of social obligation or that the 
same people will consent to be regimented in 
times of peace as they may have been—in 
moderation—in the time of war. Thus, as 
we say, the indications are that mobility 
of labour cannot safely be postulated by 
reformers as a pre-requisite to total 
employment. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


POST-WAR HOUSING 


Srr,—In connection with the correspondence 
on post-war housing which has appeared in 
recent issues of your valuable journal, it may he 
of interest to relate an incident, which occurred 





many years ago, about 1906 if my memory is 
correct. 

The late Mr. John Brodie, city engineer of 
Liverpool, designed some concrete houses which 
had been constructed in the Scotland Road area 
of that city. With evident pride, he showed my 
principal, a well-known architect of those days, 
and myself over several of these houses. 
Although the houses were occupied, the walls 
were dripping with moisture condensed from the 
atmosphere. After the inspection, my principal 
said: ‘* Well, Brodie, these houses may be 
habitable ; but they are not healthy.” i 

Engineers, in my humble opinion, should 
hesitate to take a hand in putting the popula- 
tion of this country into mass-produced houses 
constructed of non-hygroscopic materials. One 
of your correspondents after making fatuous 
remarks about the ‘‘ world’s premier technical 
journal not previously taking up the vital 
question of post-war housing,”’ and disclaiming 
any reflection upon ‘ the honourable profession 
of architecture,” claims that that profession 
“‘is rendered impotent without the engineer.” 

With many years of my early life spent in 
designing steel framework and managing the 
business end of architectural practices, I con- 
sider that a warning is necessary to those engi- 
neers who think that domestic house-building is 
their pigeon. Post-war housing may be a “ vital 
question ’’—nearly. every problem is said to be 
that to-day—but if such all-steel and concrete- 
minded engineers get their way this country will 
be covered with innumerable houses very little 
better to live in than lethal chambers. 

A. E. CULLEY. 

Shortlands, Kent, October 18th. 


COUNCIL OF THE INSTITUTION OF CIVIL 
ENGINEERS 


Srr,—lIf canvassing is regarded as right and 
proper in elections for representation of the 
people in Parliament, why should it be regarded 
as wrong and reprehensible in elections for the 
representation of a corporate body in the 
Council of that body ? 

The Council has repeatedly said the practice 
was to be deprecated, but repetition does not 
prove a proposition true. A resolution con- 
demning canvassing was, indeed, passed at the 
last annual meeting, but by what majority of 
those who sprung it unexpectedly upon that 
meeting, and against what protest even by those 
who happened to be present ? Putting this in 
question form, because of the ban on unautho- 
rised reports of proceedings, what was the nature 
of those proceedings and the authority of that 
meeting ? At a distance, one might picture a 
crowded assembly of members and a full attend- 
ance of the Council presenting the annual 
report ; but were there even thirty present out 
of 10,000 corporate members ? Were there even 
three Members of Council? These questions 
may set the resolution in better perspective. 

The arguments against giving unfettered 
power to a self-appointed and self-renewing 
government have been so well stated in previous 
letters to you from Mr. Newhouse (September 
Ist) and Mr. Nimmo (October 13th), that I 
will add nothing except to quote the saying of 
Pitt that “‘ unlimited power is apt to corrupt 
the minds of those who possess it,” or, if that 
puts it too strongly, the saying of Colton that 
‘no man is wise enough nor good enough to be 
trusted with unlimited power.” 

Canvassing is necessary in any election when 
the candidates are not-known to the electors. 
In the particular case of electing the Council of 
the “‘ Civils,” only very scanty particulars are 
given about new candidates in the usual ballot- 
ing list. Fuller biographical information might 
usefully be given, whether canvassing be allowed 
or not. This might, in fact, reduce the need for 
canvassing. But the right to canvass, even if 





lightly relinquished. It may need to be 
exercised. For instance, supposing any asso- 
ciate members were to be named in the balloting 
list (as it has been urged upon the Council to 
recognise in this way—like the Institutions of 
Mechanical, Electrical, and Structural Engineers 
already—that in the “Civils” the associate 
members outnumber full members by four to 
one, and are equally eligible for election), then 
it ought not to be unlawful to invite support 
for such candidates. But it would be unlawful 
if this proposed by-law were in force. 

“The condition of liberty is eternal vigil- 
ance ’’—and this was said in connection with an 
election. 

There is nothing against canvassing, in the 
Charters, though they deal very fully with elec- 
tion procedure. There is nothing against it in 
the constitution; nothing in the by-laws—as 
yet—but there will be unless members are alive 
to the danger, and on resolution No. 15 vote 
against this proposed new by-law. 

It is the postal vote ‘that will count. If a 
member has already given his vote and, on fuller 
consideration, wishes to reverse it, this can be 
done, under By-law 98, by attending the special 
meeting called for February 20th. If that is 
impossible, a letter to the secretary may be 
better than nothing. 

A. T. Best, M. Inst. C.E. 

Westminster, October 23rd. 








Sixty Years Ago 





THE Norts-East Coast INSTITUTION 


In our issue of October 3lst, 1884, we 
reported the formation of “ The Institution of 
Engineers and Shipbuilders of the North of 
England.” For many years the want of such 
an institution, serving the interests of those in 
the Tyne, Wear, and Tees areas, had been felt. 
Many attempts had been made to establish 
one, mostly by the masters or employers within 
the district, but they had all failed, chiefly 
because they did not set out to attract the 
junior grades of employees, the managers, 
under-managers, and draughtsmen. Early in 
1884 a large number of these employees— 
mostly draughtsmen—determined to form an 
institution for themselves. Following a number 
of private conferences, a public meeting to 
discuss the project was held at the Surgeons’ 
Hall, Newcastle, on October 8th, with Mr. C. W. 
Hutchinson, of Sir William Armstrong, Mitchell 
and Co., in the chair. The meeting was enthu- 
siastically supported by a large number of the 
junior members of the profession, and the formal 
motion, ‘‘ That the Institution be formed,” was 
carrigd with acclamation. Before the meeting 
broke up, over a hundred of those present had 
signed membership forms. A provisional com- 
mittee was set up to work out the details of the 
constitution. A second public meeting was 
held a fortnight later, on October 22nd, under 
the chairmanship of Mr. William Boyd, of the 
Wallsend Slipway Company. During the 
interval the employers and senior members of 
the profession in the district had become greatly 
interested in the proposed institution, and at 
the second meeting the original committee was 
strengthened by the appointment to it of Mr. 
W. H. White, Mr. H. F. Swan, Mr. Wigham 
Richardson, Mr. G. B. Hunter, and others. It 
had not been anticipated that the employers and 
senior officials would support the project in the 
way they did. In view of their support, renewed 
consideration had to be given to the details of 
the constitution. It was proposed, we noted, 
that there should be two classes of members. 
Class A, paying a higher subscription, would be 
composed of employers of labour or principal 
managers. Class B, paying a lower subscrip- 
tion, would consist of under-managers, draughts- 
men, and other employees. We deprecated this 
proposal. It would, we said, be found objec- 
tionable and injurious to the interests of the 
Institution. The discussion of scientific sub- 
jects ought to be free from any listinction of 
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The Prefabricated Port at Arromanches 


—___—_——____— 


N last week’s issue we paid tribute in one 

of our leading articles to the great work 
which has been carried out by the Defence 
Forces, aided by civil engineers, contractors, 
and shipbuilders, in the design and building 
of the invasion harbours on the coast of 
Normandy. In the official report published 
in the same issue a brief account was given 


of the history of the undertaking and the! 





and west, the port being a little to the east 
of Bayeaux, where the first battle for 
Normandy and France was fought. The 
harbour, built at a point where the English 
Channel is approaching its greatest width, is 
about 100 miles distant from the shores of 
Britain. 'The aerial composite photograph, 


which we reproduce on page 328, along with 
its key plan, shows the general design 








ASSEMBLED PIER ON TOW 


carrying out of the operation, often in the 
face of unfavourable weather conditions. It 
may be truly said that this great and unique 
contribution to victory was the expression of 
an aggressive and buoyant spirit, which 
recognised difficulties only as obstacles that 
could be overcome. It can be looked upon 
as a brilliant demonstration under modern 
conditions of that close correlation of sea 
power with military enterprise that has been 
the essencé of British operations in war 
through the centuries. Without Britain as 
the offehsive base from which the whole 
enterprise could be launched, the project would 
have been unthinkable. In Britain, where 
the total mobilisation of industrial and labour 
resources has been carried out to a remarkable 
degree, a special effort made it possible to 
divert and rapidly build up the labour force 
necessary for the urgent programme of con- 
struction, and to provide the thousands of 
tons of cement, steel, and other materials 
necessary for the prefabrication of these 
ports. It was Britain’s responsibility to 
provide and deliver all the equipment on the 
Normandy shore for the two harbours 
needed for the British and American Forces. 
All this work was done in the United Kingdom 
in order to save time and transport, in spite 
of the fact that in Britain the labour and 
materials situation was more difficult than 
in the United States. 

In the final lay-out of the harbours there 
were four elements, namely, the block ships, 
the floating breakwaters, the concrete caissons 
and the piers and pierheads. 


HarBpourR ARRANGEMENT 


On Monday, October 23rd, the War Office 
released further particulars of the design and 
lay-out of the prefabricated harbour con- 
structed at Arromanches on the Normandy 
coast. It is situated about midway between 
the peninsulas of Cherbourg and Le Havre, 
on a strip of coast which runs almost east 











of the port, which has screening breakwaters 
to the east and west, constructed of concrete 
caissons, with long breakwaters running 
almost parallel to the shore, far enough out 
to give good entrances and turning room at 
the pierheads. Moorings for “ Liberty ”’ 
ships and similar large freight carriers is 











APPROACH PIER 


provided. As will be seen from the plan and 
the accompanying engravings on the opposite 
page and herewith, there are three pierheads, 
which can be used for landing-ships (tanks), 
barges, or coasting vessels, and Red Cross 
ships. The Air Ministry photograph was 






when there was considerable activity in the 
port. Not only are six “ Liberty ” ships to 
be seen at their moorings, but there are other 
ships arriving and unloading, with numerous 
“ Ducks ” in action. 

Although at present no dimensions can be 
given, the photographs we are permitted to 
reproduce indicate the proportions of work of 
construction. 


THE CONCRETE CAISSONS 


One of the most important civil engineering 
tasks was the design and construction of 146 
concrete caissons in six different sizes to 








taken during the closing days of August, 


suit depths of water up to 5} fathoms at low 





HOSPITAL SHIP AT PIERHEAD 


water. One of the largest of these caissons 
is shown approaching completion. It has 
a displacement of about 7000 tons. To tow 
this caisson across the Channel, one tug of 
1500 H.P. was necessary. The internal walls 
of the caisson are clearly shown in another 
view. During the passage the empty caissons 
were towed down the English Channel and 
were seen by many residents on the South 
Coast. Crew’s quarters were provided for 
the towing operation, naval men being 
éarried for handling the caisson and R.E.s 
for carrying out the sinking operation. At 
a later stage Bofors guns, with about 20 tons 
of ammunition and rough shelters for a gun’s 
crew, were placed on the top of most of the 
caissons, as an additional anti-aircraft pro- 
tection to the harbour. On arrival the 
caissons were manceuvred into position with 
the aid of small tugs, and the sinking valves 
were then opened and left open. To sink 
the large caisson shown, about 20 min. were 
needed. For the construction of these 
caissons, which were produced in dry and wet 
docks, basins, and on slipways, the Ministry 
of: Supply employed many of the leading 
firms of consulting engineers, which formed a 
panel, the War Office being responsible for 
the design. 

* The actual work was carried out by no less 
than twenty-five large civil engineering con- 
tracting firms. The construction sites were 
mainly in the Thames and at Southampton, 
but ports were utilised as far away as 
Birkenhead and West Hartlepool. The total 
labour force consisted of some 20,000 workers, 
builders, and engineers engaged on caisson 
building, apart from the labour needed to 
supply some 600,000 tons of concrete and 
75,000 tons of steel. Mobile workers were 
engaged and long hours were worked. In the 
London area the period of construction 
coincided with a series of air raids, and special 
screened lighting had to be devised, so that 
the work could go on during the hours of 
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AERIAL VIEW OF PREFABRICATED PORT AT ARROMANCHES 





darkness until the imminent danger warning 
was sounded. The assembly and towing of 
the caissons was unmolested by air attack 
The demand for men to construct the con. 
crete units came at a time when the labour 
force in the building and civil engineerin, 
industries had been greatly reduced. The 
men still remaining in these industries were 
already engaged on essential work, from 
which, nevertheless, they had to be withdrawn 
in order to meet urgent demands, while 
skilled men were temporarily released from 
the Army and elsewhere. 

The total labour forces involved in the 
-construction, which did not include the 
fabrication of many small essential parts, was, 
as already stated, about 20,000 men, and 
included 1200 skilled fitters, 1400 carpenters, 
and 2400 unskilled workers. About 1,500,000 
superficial yards of shuttering were used. 


PIERHEAD AND PIER EQUIPMENT 
As will be seen from our illustrations, the 
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piers consist of a single steel roadway carried 
upon steel girders, similar in many respects 
to an ordinary bridge. At the outer ends 
they are linked to specially designed spud 
pierheads. These comprise steel pontoons, 
having a displacement of about 1500 tons. 
Each pierhead forms a complete structure, 
with crew’s quarters, electric generating sets 
for power and lighting, and storage accom- 
modation. The pontoon floats with the rising 
or falling tide, adjustments being made by 
wire rope mechanism within the spuds. 
When unloading ships, the pontoon is 
generally slightly raised above the flotation 
level in order to impose a greater weight upon 
the anchoring spuds, and so increase stability. 
For tank-landing operations a modified pier- 
head is employed, having a false beach in 
the form of a wedge-shaped pontoon, con- 
structed of steel, on to which the L.S.T. runs 





its bows, then opens its doors, and lowers its 
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ramp. Alternative means for landing tanks 
and vehicles from the deck of the ship on to a 
raised platform are pruvided. By this means 
quick discharge is facilitated. Another 
problem affecting quick unloading was the 
need for a good fender, which would allow 
ships to approach the pierhead at a speed of, 


- say, 3 knots. 


A special fender was designed for the pur- 
pose. This wasan 7-shaped concrete beam hung 
by chains, as shown in one of our engravings. 

With regard to the piers themselves, they 
were designed with such flexibility that the 
heaving and twisting effect of the sea could 
be withstood. Each of the bridge spans was, 
as will be seen from our engravings, sup- 
ported on special floats, some of steel and 
others of concrete, which, while being con- 
structed to stand the sea, could sit down on a 
sand or rock foundation when the tide 
receded. The sections of these piers were 
joined together by special means in order to 
lend flexibility and to ensure easy and rapid 
connecting up. The floats are lozenge 
ended, and the piers were towed in 
lengths of 480ft. lengthways. We illustrate 
one of these pier sections under tow. The 
provision of bollards, both on the decks 
of the float and on the girders them- 
selves, may be noted, and also the temporary 
shed for housing the crew during the towing 
operation. Some of these piers were used on a 
sandy beach, which presented no difficulty, 
but for the case of a rocky beach steel anchor- 
ing spuds were provided, which allowed the 
pier to be supported on the spuds, while the 
foundation was levelled and prepared toreceive 
the pier by placing sandbags under it at low 
tide. At the shore end of the piers there is a 
very stout steel shallow-draught float, which 
can be pulled right inshore at high water. 

For the steel units highly-skilled workers 
were essential. Practically the whole of 
the engineering labour required had to be 
withdrawn from war work of national 
importance, and from a number of con- 
tractors widespread throughout the United 
Kingdom, in order to minimise -as far as 
possible the loss to essential war work. A 
considerable strain was thrown on essen- 
tial industry, as there was already an acute 
shortage of this type of highly skilled labour. 
The construction sites were mainly in the 
Thames, Southampton, and Portsmouth 
areas, but ports as far apart as Leith, Glas- 
gow, Birkenhead, and Hartlepool were also 
used, as well as one site in North Wales. In 
the south, particularly, air raid precautions 
had to be taken. Mobile workers were freely 
used, and long hours were worked. That no 
hint or whisper of the great project reached 
the general public is a great tribute to the 
discretion of the workers. Striking evidence 
of the impotence of the Luftwaffe was the 
fact that during the weeks before D-day 
enemy aircraft were unable to achieve 
successful reconnaissance flights, and pre- 
fabricated components of the harbours could 
be assembled and towed across the Channel, 
unmolested by air attack. . 

Some 500 successful tows were made, and 
for the concrete caissons, floating piers, and 
breakwaters, some 210 tows were necessary, 
involving the transport of nearly a million 
tons of material. All bridge sections were 
assembled by R.E.s at military depdts. 


THE BLOCKSHIPS 


Brief reference should be made to the 
blockships, of which sixty, of varying sizes 
and types, were earmarked by the Ministry 
of War Transport for this special purpose. 
They included some naval vessels, such as 
H.M.S. “ Centurion,” the French battleship 
“Courbet,” and the Netherlands cruiser 
“Sumatra,” the sixty vessels providing a 





considerable length of breakwater. The 
Admiralty was entirely responsible for the 
floating breakwaters and the blockships. 

The floating breakwaters consisted of steel 
floats moored end to end in a long line. They 
were designed to have a damping effect on 
the sea in winds up to force 5, which might 
be expected during the summer months. 
By March two rows of these breakwaters 
were completed and moored under constant 
observation off the South Coast. From then 
until D-day the weather was generally calm, 
so that although the breakwaters gave great 
promise no one could be certain how they 
would behave under really rough water 
conditions. The units were prefabricated 
and then assembled at Southampton, where 
a labour force of 2000 men was employed. 
Probably some 6000 men were employed in 
other areas upon the prefabrication work. 
A total of 15,000 tons of steel was used in this 
construction. 

Last week reference was made to the gale 
which occurred on and after D+13, which 
took a heavy toll of harbour components in 
process.. The gale blew from the worst 
possible direction and the harbours were 
exposed to its full violence. The shelter 
which was provided by both the harbours 
and the blockships, however, undoubtedly 
saved great loss of life and equipment. “Un- 





loading on beaches elsewhere was impossible, 
but during the critical period a small but 
important trickle of stores could be landed 
in the harbour. Even on the worst day 800 
tons of petrol and ammunition, as well as 
many troops, were landed over the piers. 
When the gale had subsided the work of con- 
struction proceeded as before, though a long 
spell of rough weather prevented pier equip- 
ment from being towed over, so that the 
harbour unloading was not raised to a maxi- 
mum capacity until July. From that date 
many thousands of tons have been unloaded 
each day. Finally, when complete, the 
harbour, bigger than many well-known 
harbours, had been built in a few weeks 
against a lonely French beach. Day after 
day, in all weathers, all sizes of ships and 
barges have moored within its shelter or 
berthed in unbroken lines alongside its 
quays. As a result of the skill of British 
engineers, craftsmen, and seamen, the Allied 
Armies, with all their vital supplies, were 
put ashore in the most rapid military build-up 
in history, in spite of the worst June gale 
for at least forty years. The prefabricated 
ports made possible the liberation of Western 
Europe, not only by winning the battle of 
the build-up, but also by supplying and 
sustaining the advance from Falaise to the 
German frontiers. 








The ‘Hermes ”’ Transport Monoplane 





4 gpoce prevailing impression that airline 
operators during the immediate post-war 
years will be obliged to depend on supplies 
of American aircraft and spares can only be 
effectively countered by definite news of new 
types of British transport aeroplanes which 
are in active development and construction. 
Up to the present the only large new British 
air transporter of which full details have been 
released for publication is the Avro ‘“‘ York.” 
Something has been revealed of the types 
specified by Lord Brabazon’s Committee, 
and ordered from selected manufacturers 
through the Ministry of Aircraft Production, 
including the Avro “Tudor.” It has also 
been stated thata high-speed conversion of the 
‘‘Lancaster’’ bomber, suitable for the 
carriage of mail and of a small number of 
passengers, will be available for overseas 
long-range routes. 

By and large, however, the British picture is 
sketchy compared with the lavish panorama 
of American transport aircraft, both present 
and future, and airline operators in this 
country and abroad may be forgiven their 
belief that they will be obliged to turn to the 
United States for their aircraft when the war 
ends. There is therefore good reason to 
welcome the announcement by Handley 
Page, Ltd., of general characteristics of the 
“Hermes” four-engined transport mono- 
plane. The company has a reputation for 
delaying news of its activities till an advanced 
stage in development and construction has 
been reached ; and it may be assumed there- 
fore that “‘Hermes”’ aircraft will take the 
air reasonably soon. ; 

The ‘“ Hermes” stands in relation to the 
‘Halifax’? bomber as does that of the 
“‘ York ” in relation to the “ Lancaster.” It 
employs similar wings, undercarriage, and 
power plant to the “ Halifax” III, which is 
the model powered with Bristol ‘‘ Hercules ” 
sleeve-valved radial engines. Strictly speak- 
ing, it is not a converted bomber, such as the 
** Lancaster ’’ conversion already mentioned. 
Like the ‘“‘ York,” it is a new design, but a 





design which employs as far as possible the 
components of the successful bomber that 
preceded it. The main difference is in the 
fuselage. In the “York” a long box, 
roughly square in section, provides the needed 
greater capacity over that provided by the 
slim bomber fuselage. In the “‘ Hermes ”’ the 
fuselage is circular and of large diameter, to 
provide not only large capacity, but a shape 
suitable for “‘ pressurising.”’ 

Handley Page, Ltd., has,a long history in 
the design and construction of large aero- 
planes. The 0/400 twin-engined biplane of 
the last war was the first heavy bomber in 
the world to go into series production and 
operational service. Its successor, the four- 
engined V/1500 biplane, squadrons of which 
were standing by to raid Berlin at the time of 
the 1918 Armistice, was most impressive in 
its dimensions, even according to present-day 
standards. Its wing span of 126ft. was, 
indeed, some 20ft. greater than the wing 
span of the standard “Lancaster” and 
“ Halifax ” four-engined bombers of to-day, 
although its all-up weight of 30,000 lb. was 
only half that of to-day’s ‘“ heavies ”»—an 
interesting example of the way in which air- 
craft have been, so to speak, compressed and 
condensed as engine power and wing loadings 
have increased. 

From 1918 onwards the Handley Page 
company produced a series of night bomber 
biplanes, which culminated in the ‘“ Hey- 
ford ” of' 1933, the last biplane design pro- 
duced by the company. Concurrently, the 
W 8 and W 10 commercial biplanes—counter- 
parts of the company’s contemporary 
bombers—led to the well-known H.P. type 42 
four-engined biplanes, sometimes called the 
“Heracles” or ‘“‘ Hannibal” class of 1930. 
The type 42 biplanes were not only the 
world’s first large four-engined air liners 
affording unprecedented standards of com- 
fort and space; they were designed for 
economical operation, and went a long way 
towards making commercial aviation self-sup- 
porting. Further, the metal-monocoque con- 
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struction of the forward part of the fuselage 
provided useful experience in the design and 
production of large stressed-skin structures, 
and was of great benefit when a few years later 
the company began to design the “ Halifax.” 

The firm abandoned the biplane type with 
the “ Harrow” twin-engined night bomber, 
which is also noteworthy as being the first of 


continued the ‘‘split constructional’’ methods, 
and carried the development of the mono- 
plane type a long stage farther. The 
“ Hampden,” although smaller in dimensions 
than the ‘‘ Harrow,” carried nearly twice the 
useful load at much higher speeds and over 
longer distances. Again times in the main 
jigs were cut, and the way was cleared for 





the company’s aircraft to be built to “ split 


important further extensions of the now well- 





feet. All-up weight is stated to be 70,000 Ib 

giving a wing loading of just under 50 Ib, per 
square foot—a high figure, but in accord with 
present-day levels of engine output and 
present-day runways. The fuselage is circular 
and large enough to provide a passenger 
cabin with maximum external diameter of 
llft., and internal diameter averaging 
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GENERAL ARRANGEMENT OF “ HERMES’ 


constructional ’’ methods. Formerly, air- 
craft manufacture had suffered from con- 
gestion of man power at various stages of 
construction and the congestion became 
worse as the aircraft got nearer completion. 
The Handley Page solution was to break 
down the entire structure into a number of 
component ‘“‘ boxes’ and to complete every 
possible operation on each “ box”’ before 























PASSENGER 


tried principles of manufacture in the “ Hali- 
fax.” To-day the “ Halifax’’ compares 


favourably in man-hours and cost with any 
four-engined aircraft in the world—a fact 
which will be reflected in the production and 
competitive efficiency of the ‘‘ Hermes.” 
The new transporter is a low-wing, all- 
metal, stressed-skin, four-engined monoplane, 
designed for operation in all kinds of climates. 











CABIN ARRANGEMENTS FOR 34 AND 20 


it was sent forward for embodiment in a 
larger sub-assembly, and, finally, in the 
complete aircraft. In this way congestion of 
labour was eliminated, times spent in the 
main fuselage and wing jigs were cut to a 
small fraction, and the way was opened for 
employment of a much higher proportion of 
unskilled and semi-skilled labour. 





The “Hampden” twin-engined bomber 


10ft. 4in. Height from floor to ceiling at the 





CARRIER 


centre gangway is 7ft. 3in. The circular 
section was selected as by far the most suit- 
able form-for “ pressurising.”’ 

Clearly Sir Frederick Handley Page and Mr. 
Volkert, his chief designer, have contrived to 
combine the circular form with a low figure 
for interference drag where the fuselage meets 
the wing roots. They have thereby achieved 
an exceptionally low figure of overall drag. 




















The wing position is in contrast to the middle 
position adopted in the “ Halifax,” and to 
the high wing of the “ York,” but is similar 
to that of the DC-4, the present-day American 
air liner which most closely resembles the 
“Hermes ” in appearance, although it falls 
short of the ‘‘ Hermes” in announced per- 
formance. The wing span is 113ft., overall 





length 81}ft., and wing area 1408 square 





PASSENGERS 


The maximum speed expected, on the power 
of four “ Hercules” 1650 H.P. engines, is 
340 m.p.h., and the maximum weak mixture 
cruising speed—an excellent criterion of 
efficiency—is estimated at 289 m.p.h. Both 
of these are good figures, and the latter in 
particular is far above what has been made 
known of the performance of the DC-4, its 
nearest American competitor. Economical 
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cruising speed, stated to be 240 m.p.h., is 
also high, and will enable present time 
schedules on main line hauls to be heavily cut. 
Two versions of the ‘‘ Hermes’’ will be 
available. One will be a passenger transport, 
suitable for the carriage of from twenty to 
fifty travellers, according to the degree of 
luxury and the length of voyage contem- 
plated. Lay-outs prepared by the company’s 
design staff suggest seating for thirty-four 
ngers for day use ; an alternative model 
providing thirty-two seats by day and sixteen 
sleeping berths by night; a short-haul 
“austerity ’’ planning for fifty passengers ; 
and a club-car or saloon version to carry not 
more than twenty passengers. Entrance to 
the passenger cabin is by way of a door on the 
port side of the fuselage aft of the wings and 
measuring 5ft. 6in. by 2ft. 6in. A tall man 
will have to bend his head, but not uncom- 
fortably. No structural bulkhead obstructs 
the cabin interior, which permits easy adapta- 
tion for a wide variety of seating accommoda- 
tion. Upper sleeping berths, when fitted, 
can be swung up into the roof during the 


day. The passenger seats are arranged for 


ready conversion into beds, thereby providing 














wind screen and side panels, outward vision 
should be exceptionally good—an important 
factor for safe flying. 

The four ‘‘ Hercules” engines drive de 
Havilland ‘‘ Hydromatic ” fully feathering 
air screws. Perhaps no single detail of air- 
liner design is more ardently favoured by the 
operator than the fully feathering airscrew. 
Time and again an airscrew which has con- 
tinued to mill around after an engine failure 
has not only wrecked the engine beyond hope 
of repair, but has seriously jeopardised the 
safety of the aircraft and its occupants. The 
fully feathering airscrew is not only worth 
more than its cost when an airscrew fails; in 
four-engined aircraft, with favourable winds, 
it enables the captain to cruise comfortably 
on three engines at a time, with consequent 
saving in fuel. On a modern “ clean” four- 
engined monoplane, the difference in four 
engined and three-engined cruising speeds— 
assuming the idle airscrew fully feathered—is 
only a few miles an hour. 

The “ Hermes ” has a single large fin and 
rudder, in contrast to the twin rudders of the 
“ Halifax.’’ Probably the clean and finely 
streamlined surface of the transporter, as 








ARTIST’S IMPRESSION OF “ HERMES” 


the lower sleeping berths. The whole of the 
passenger cabin, including in the term the 
crew’s quarters, the galley and lavatories, as 
well as the passenger saloon, is designed for 
“ pressurisation.”” No details have yet been 
released of the degree of supercharging, but 
the likelihood is that interior atmospheric 
density will be maintained at about the 
8000ft. level. 

The other version of the “‘ Hermes ’—the 
freighter—will not be ‘ pressurised.’ It is 
designed to carry 16,000 lb. of pay load. It 
will have a large loading door, measuring 9ft. 
in width by 5ft. 6in. in height, for the loading 
of bulky freight, in place of the smaller door 
of the passenger model. 

Heating and ventilation have been care- 
fully studied. They are designed to main- 
tain crew and passengers in a temperature of 
70 deg. Fah. when the outside temperature is 
down to 40 deg. below zero Fah, The lay- 
out of the flight deck has also been the 
subject of much thought, planning, and re- 
planning. It is spacious, and close con- 
sideration has been given to the comfort of 
the crew. The radio operator is located 
immediately behind the first pilot on the 
port side, and the flight engineer behind the 
second pilot on the starboard side. Imme- 
diately in front of the flight engineer is the 
navigator’s station. Judging from the view 
gained in the ‘“‘mock-up”’ through the extensive 





AIRCRAFT IN FLIGHT 


compared with the more irregular shape of 
the bomber fuselage, with its gun turrets 
and bomb bays, has something to do with 
the change. The large fin area also indicates 
that close attention has been paid to the 
need to provide adequate control in the event 
of engine failure, and particularly at take-off. 
Both the main undercarriage and the tail 
wheel are fully retractable. It is noteworthy 
that the “Hermes” does not use the nose- 
wheel form of undercarriage which is now 
steadily growing in popularity. It gains in 
that the entrance door is nearer the ground, 
and loses in that passengers have to walk up 
a rather steeply inclined plane once they are 
inside the aircraft. 

The control columns are heavily cranked to 
allow free leg movement. The parallel-motion 
rudder bars are fully adjustable. Fuel tanks 
are grouped within the wings. Their aggregate 
capacity is 2570 imperial gallons, indicating 
that the normal operational range of 2000 
miles has been conservatively estimated. 
Full de-icing equipment is installed for wings, 
tail surfaces, engines, and airscrews. 

The general arrangement drawings and the 
mock-up reveal an orthodox monoplane of 
pleasing lines and obvious high operational 
efficiency. Indeed, the ‘‘ Hermes ” supports 
to the full the views of those British manu- 
facturers who maintain that aircraft derived 
from our successful bomber types can give 





efficient transport service, and in so. doing 
provide much valuable data for the design 
and development of more advanced aircraft. 
Sir Frederick Handley Page’s public annouce- 
ments in favour of the flying wing, and 
pleading for the swiftest possible develop- 
ment of all new devices and ideas likely to 
improve the breed of aircraft, are, however, 
sufficient evidence that, excellent although 
the “ Hermes ”’ may be, his company will be 
in the van of development of the remarkable 
and unorthodox transport aircraft which we 
may see in the course of the next few years, 








Leaded Gun-Metal for Pressure 
Castings* 

By FRANK HUDSON,{ Member 
(Continued from page 312, October 20th) 
Wear TEsTs 

Goop bearing properties and resistance to 
wear are of importance in many types of pressure 
castings. Furthermore, in such applications as 
pumps, &c., metal-to-metal contact often occurs 
with only water as a lubricant. Through the 
courtesy of G. and J. Weir, Ltd., wear tests 
have been conducted on the 83: 7: 5:5 leaded 
alloy in comparison with 88:10: 2 gun-metal 
against a variety of other metals likely to be 
utilised in hydraulic equipment. The testing 
machine employed simulates cylinder or pump 
conditions under reciprocating motion. 
G. and J. Weir, Ltd., find, however, that in 
general the results obtained from this test are 
also applicable to rotary motion, and the 
machine is extensively employed for the selec- 
tion of suitable materials for packing rings to 
run with Monel, stainless steel, and other 
centrifugal pump impellers. 

The operation of the wear-testing machine 
will be readily understood from Figs. 10 and 11. 
Gun-metal specimens measuring 2in. by lin. 
by fin. (A in Fig. 11) are fixed to rub edgewise 
under pressure on reciprocating specimens of 
other metals, such as Admiralty phosphor- 
bronze, with and without a chrome-plated 
surface, hardened 8.80 stainless steel (chromium 
18, nickel 2 per cent.), and normal Monel, 
measuring 4}in. by 2in. by fin. (B in Fig. 11). 
All tests were carried out in boiling water, the 
specimens being weighed before and after testing 
and the wear in thousandths of an inch calcu- 
lated from the loss in weight. 

The results obtained, shown in Table IV, 
clearly demonstrate the superiority of leaded 
gun-metal over 88: 10:2 gun-metal so far as 
bearing properties and wear resistance are con- 
cerned. A comparison of tests Nos. 5, 6 and 7 
is particularly interesting. In the case of 
tests 5 and 6 (which was a repeat), using 
88:10:2 gun-metal against hardened S.80 
stainless steel, the amount of friction developed 
was so great as to lead to a stoppage of the 
machine. On substituting the 83:7:5:5 
leaded alloy for 88: 10:2 gun-metal the test 
period was completed satisfactorily with little 
wear on either specimen. 


’ GENERAL NoTEs ON PRODUCTION 


Leaded gun-metals of the 83:7:5:5 type 
are much easier to handle in the foundry than 
the lead-free alloys. As a result of recent work 
by Baker, Child, and Glaisher,? it is now known 
that in copper-tin-zinc alloys, such as Admiralty 
gun-metal, the greatest measure of pressure 
tightness is obtained when the metal has a small 
gas content, low and high gas contents being 
unsatisfactory. From the practical point of 
view, however, satisfactory control in this 
direction is not easily obtained. On the other 
hand, the leaded gun-metals give the best 
casting properties when the gas content of the 
melt is very low, and this condition can be 
readily and consistently secured in the brass- 
foundry by melting under strongly oxidising 
conditions. It is interesting to observe that the 
results of the practical tests outlined in this 
present paper fully confirm the work of Baker, 
Child, and Glaisher, of the British Non-Ferrous 

* Tust. of Metals, Birmingham, September 20th. 

{ Research and Development Dept., The Mond Nickel 
Company, Ltd. 
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Metals Research Association, in this direction. 

Pouring temperatures for the 83:7:5:5 
alloy are similar to those employed for 88 : 10: 2, 
86:7:5:2, and 85:5:5:5 gun-metal, suit- 
able ranges for various castings being as follows : 


Deg. Cent. 

Light castings under fin. in section 1180-1200 
Medium castings and test bars jin. to 

ljin. in section ..._. 1140-1180 

Heavy castings over l}in. in | section --- 1100-1140 


The use of too high a pouring temperature 
tends to produce a pronounced columnar 
crystalline structure which should be avoided. 


microstructural imperfections in the form of 
grain boundary films which were not visible in 
the aluminium-free alloy. It is probable that 
the low ductility, high electrical resistivity, and 
failure of the alloy to withstand hydrostatic 
pressure are associated with local concentrations 
of these films at the dendrite interstices. 
Antimony additions up to 0-25 per cent. (the 
maximum tried) had little influence on the 
properties of 85: 5: 5:65 alloy, other than pro- 
moting a slight increase in the electrical 
resistivity and, to a somewhat greater degree, 





reasonably be taken as an initial guide ;:— 
Aluminium None 
Magnesium None 
Silicon None 
Sulphur ... tee eee eee 0°05 per cont. max. 
AMBUBOOG s05 ase) ase nee 100 RE a ha 
Arsenic ... oe) tee 0-10 Pa < 
Tron aa ace 0-50 by 
Phosphorus So aes) Neca Ste i 
CoNCLUSIONS 
As a result of the evidence gained from these 
co-operative tests it can be concluded that :— 





(1) Gun-metal containing tin 7, zinc 5, lead 











Fic. 10—General View of Wear-Testing Machine. 


Another advantage of the leaded gun-metals 
over lead-free alloys, so far as production is 
concerned, is that of improved machinability. 

EFFECT OF IMPURITIES ON 83:7:5:5 
Gun-METAL 


A considerable amount of work has been 
sponsored by the American Society for Testing 
Materials relative to the effect of impurities on 
the 85: 5: 5: 5 type of alloy, and in view of the 
similarity of this type of material to that at 


(Courtesy G. and J. Weir, Lid.) 


an increase in fluidity. Its effect on the other 
physical properties studied was not significant. 

The effects of iron and sulphur have also been 
investigated by Gardner and Saeger,*® who 
found that the addition of iron in amounts 
up to 0-6 per cent. led to an improvement of all 
physical properties studied (with the exception 
of electrical resistivity), especially on those 
test bars cast in sand. Furthermore, the pro- 
perties of test bars poured at 1150 deg. Cent. or 
below were not appreciably affected by the 





present under consideration it might be useful to 
review briefly results of American investigations. 


Fic. 11—Method of Mounting Specimens for Wear Tests. (Courtesy G.and J. Weir, Ltd.) 


5 per cent., balance copper, appears to be more 
adaptable for the production of pressure-tight 
castings of variable section than other lead-free 
or low-lead-content alloys, such as 86: 12: 2, 
88:10: 2, or 86:7:5:2. 

(2) Tests to destruction indicate that castings 
made in leaded gun-metal of the 83:7:5:5 
type have a bursting strength at least equal to 
that obtained from the alternative alloys men- 
tioned above, and this strength is considerably 
increased by the addition of around 3 per cent. 
nickel. 





presence of sulphur up to 0-10 per cent. In 
bars poured at higher temperatures, 0-10 per 


(3) Leaded gun-metal has better bearing 


TaBLe IV.— Wear Resistance of 88 : 10 : 2 and Leaded Gun- Metal of the 83: 7: 5: 5 Type in Contact with Other Metals Used in Hydraulic Engineering 


(Courtesy G. and J. Weir, Ltd.) 


















































All tests run under the page conditions :— Stroke 3}in. 
Load . . ’ 200 lb. per square inch Duration ... 100,000 double strokes, if not previously stopped 
Speed .. aon 160ft. per minute Medium Boiling water 
Combination of metals tested. Wear on specimens, inch. 

Test —— Remarks. 
No. A. B. A. B. 

1 88 : 10: 2 gun-metal . Admiralty phosphor-bronze ... — mar i Seized after 850 double strokes 

2 83: ae 5 : 5 leaded gun- -metal . Admiralty-phosphor-bronze ..._ ... 0-005 Not measurable | Both specimens polished. Good combination 

3 88: 10: 2 gun-metal . = ere -| Chrome-plated Admiralty phos- 0-00015 Not measurable | Excellent combination 

. phor-bronze 
4 83:7: 5 : 5 leaded gun-metal ... .| Chrome-plated Admiralty phos- 0-0007 Not measurable | Excellent combination 
phor-bronze 
5 88: 10: 2 gun-metal ... .| 8.80 stainless steel. Hardened. 286 — — Friction between specimens caused machine to stop 
Brinell number after 9000 double strokes 
6 Repeat of| Test 5 _ — Friction between specimens caused machine to stop 
after 37,000 double strokes 
7 83: 7:5: 5 leaded gun-metal ... 8.80 stainless steel. Hardened. 286 0-008 Not measurable | Good combination 
‘ Brinell number 
8 88: le 2 gun-metal . Normal cast’ Monel ... — = Seized after 4400 double strokes 
9 83: 7:5: 5 leaded gun- «metal . Normal cast Monel ... 0-005 0-0006 Good combination 
Notz.—Analyses of gun-metal and bronze specimens used in above tests were as follows :— 
Copper, Tin, Zinc, Lead, Iron, Nickel, Phosphorus, 
Alloy. per cent. per cent. per cent. per cent. per cent, per cent. per cent. 
88: 10: 2 gun-metal 88-43 10-18 1-31 0-05 Trace Trace — 
83:7: 5:5 gun-metal... ... 83-64 7°37 4-40 4-45 Trace Trace _ 
Admiralty phosphor-bronze... : 89-16 10-01 Nil 0-26 Trace Nil 0-47 
| . 

















The effects of aluminium and antimony on 
85:5:5:5 gun-metal have been studied by 
Gardner and Saeger.* It was found that 
aluminium detrimentally affected most of the 
properties examined, even small percentages 
lowering the tensile strength, elongation, and 
Brinell hardness. Aluminium increased the 
electrical resistivity (7.e., lowered the electrical 
conductivity) and the porosity of the alloy. The 
only beneficial effect observed was an increase 
in the fluidity or running property of the alloy. 
The gun-metals containing the higher per- 
centages of aluminium (0-10 per cent.) showed 





cent. of sulphur adversely affected the pro- 
perties, particularly of sand-cast bars. So far 
as this latter point is concerned, it is interesting 
to note that pouring temperature has much 
more effect on the properties of leaded gun- 
metal than any other factor. 

Apart from the above, no further published 
information has been found on the effect of 
other elements on leaded gun-metal, such as 
magnesium, silicon, arsenic, phosphorus, &c. 
As a basis for the production of sound castings 
in gun-metal containing 5 per cent. lead, 
the following limits for impurities might 





properties and wear resistance for the majority 
of hydraulic applications, in the absence of 
lubrication, than Admiralty gun-metal of the 
88:10: 2 type. 
REFERENCES 

2 W. A. Baker, F. C. Child, and W. H. Glaisher, Jour., 
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“i. Gardner and GC. M. Saeger, jun., “‘ Proc.,’ 
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5 C. M. Saeger, jun., “ Proc. att Inst. Brit. Found., 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Iron and Steel in the United States 


THE iron and steel situation in the United 
States continues to be undisturbed by any major 
difficulties. Recently there have been a few local 
strikes from varying causes, which altogether have 
caused a loss in production estimated at 11,000 tons 
of steel ingots and 15,000 tons of finished steel. 
These quantities, however, are trivial considering 
the enormous quantities of iron and steel which are 
being produced. The output of steel is well main- 
tained, and the figures for the different districts are 
impressive. Pittsburgh is credited with operating 
at 92 per cent, of capacity, Chicago at 99-5 per cent., 
Youngstown at 88 per cent., and Cleveland at 94 
per cent, It is estimated that the whole United 
States steel industry is operating at 95-1 per cent., 
equivalent to a weekly production of 1,710,700 tons. 
According to the revised figures of the American 
Iron and Steel Institute, the weekly capacity of the 
American industry is 1,798,981 tons, or a yearly 
capacity of 94,054,550 tons. The pig iron position, 
also, is considered satisfactory, as nearly all the 
blast-furnaces are reported to be working at capa- 
city. The anthracite coal outlook, however, causes 
some concern, as it is feared that there will be a 
shortage of anthracite from the Eastern Penn- 
sylvanian coal mines during the coming winter and 
spring, which may reach 6,000,000 tons. The current 
production of pig iron is considered adequate for 
the country’s needs. The requirements of the 
steelworks are, of course, very large, but are being 
met. There is no scarcity of ore or coke. The scrap 
position is easier than it has been for some time. 
In some districts there have been considerable 
reductions from the market price. For instance, it is 
reported that heavy selection open-hearth scrap 
has been sold in Pittsburgh at 1-50 dollars below 
the market quotation, bringing the price down to 
16-50 dollars. The price of industrial scrap, how- 
ever, has been maintained at 18 dollars, delivered at 
Western consumers’ works. In Eastern Penn- 
sylvania the price for this grade has slipped back to 
15-50 dollars. Low-phosphorus scrap is also easier. 
Bloom and billet crops have been sold in Western 
Pennsylvania and Pittsburgh as low as 22 dollars. 
One of the reasons of the decline in price is the ample 
supplies of scrap that have recently come on the 
market. 


The Pig Iron Market 


The most encouraging feature in the pig 
iron trade is still the gradually expanding work in 
connection with heating and cooking requirements. 
Thus the light castings sections may show progres- 
sive improvement as housing schemes develop. 
The signs of various trades making a commence- 
ment on schemes for peacetime work is another 
source of encouragement, but there is, of course, a 
long and difficult road to travel before peacetime 
work comes within calling distance of wartime 
activities. Meanwhile, the offtake of pig iron con- 
tinues to decrease, but the relation of supply to 
demand is considered to be better than might have 
been expected, as the activities of blast-furnaces 
have been carefully controlled. The supplies avail- 
able still comprise virtually all classes of pig iron, 
hematite being the standing exception. Various 
reports lay stress on the fact that the industry has 
shown much foresight in preparing for the change- 
over to work that will obviously come to hand as 
the natural aftermath of a long and destructive 
war. There must be an enormous amount of recon- 
struction work awaiting attention, which, together 
with the replacement of all sorts of machinery that 
have been kept running only by the exercise of the 
greatest degree of skill by those operating it, should 
provide full employment for pig iron makers, as 
well as other branches of the iron and steel trades. 
Preparations for the coming of the time when the 
industry will have full opportunities to play its 
part in the mending of things broken and worn in 
the great conflict have included the accumulation 
of stocks of coke, a precaution which assumes 
greater urgency in view of the possibility of supplies 
being less freely available later in the year. Then 
the unfortunates who are without accommodation 
for reserves may have to face a difficult position. 


Reappearance of Board of Trade Returns 


Another sign that more normal times are 
in the offing was the publication on Saturday of the 
first Board of Trade Returns released since the 
commencement of the war. These figures covered 
the export trade of the United Kingdom for the 
years 1938, 1942, and 1943, and it was explained 
in a foreword that the figures for 1942 and 1943 were 
not strictly comparable with those for the earlier 





Export quotations are f.o.b. steamer 


war years, since they exclude exports of munitions 
by Government Departments. All the export 
figures illustrate to what meagre proportions the 
export trade had to be reduced in the greatest of all 
wars. Thus exports of pig iron amounted to 93,941 
tons in 1938, while in 1942 they had dwindled to 
1395 tons, and in 1943 they were 3347 tons. The 
exports of semi-finished iron and steel amounted 
to 146,933 tons in 1938, 5683 tons in 1942, and 
1431 tons in 1943. The corresponding totals of 
tinned plates were 319,308, 45,434, and 14,841 tons ; 
tubes, pipes, and fittings up to 6in: diameter, 
48,928, 5083, and 2618 tons, and over 6in. diameter, 
42,963, 1689, and 1397 tons. Of wrought iron the 
totals were respectively 219,973, 17,111, and 11,211 
tons; railway material, 158,153, 16,162, and 
10,523 tons; wire (insulated excepted), 55,181, 
10,884 and 3342 tons. The foregoing, together with 
wire manufactures, make the group totals for 1938, 
1,915,202 ; 1942, 257,622; and 1943, 133,944 tons. 
Of these totals, our chief customers took in those 
years :—Union of South Africa, 231,075, 48,988, 
and 26,296 tons; British India, 158,607, 18,528, 
and 8483; Australia, 170,834, 7583, and 10,719 
tons; New Zealand, 131,878, 23,724, and 10,133 
tons; Iran, 110,380, 34,574, and 5420 tons; and 
enemy and occupied Europe, 245,786 tons, nil, nil. 
The totals of exports of internal combustion engines 


were 20,620, 3765, and 3632 tons; and of textile| 


machinery, 70,776, 19,210, and 13,010 tons. The 
machinery export totals were 459,263, 157,346, and 
135,597 tons. Of these totals our chief customers 
took :—Union of South Africa, 61,990, 27,413, and 
24,069 tons; British India, 71,691, 37,622, and 
27,458 tons; Australia, 33,569, 17,565, and 12,013 
tons oo enemy and occupied Europe, 54,939 tons, 
nil, nil. 


Scotland and the North 


As might be expected at this stage of the 
war, observers are of opinion that the volume of 
production’in Scotland is on a lower level than at 
any time since hostilities began. There has been 
no appreciable development so far of after-war 
activities, and, as in other districts, the production 
of war material has evidently overtaken demand by 
a very considerable margin. Even in the case of 
shipbuilding, material orders have been decreasing 
gradually, and this slackening, in its turn, is affect- 
ing ingot production. At the moment, calls for 
plates and sections, as well as other standard 
requirements, can be covered readily—often out of 
stock. The mills turning out lighter material are 
for the most part in a better position relatively than 
those engaged with the heavier trades. Light bars 
and sections and small angles for aerodrome con- 
struction are required in fair quantities. Sheet 
makers mostly report relatively satisfactory con- 
ditions, as they have still a considerable weight of 
orders in hand, sufficient to provide work for some 
time ahead, so that any slackening in new business 
can be viewed without undue apprehension. On 
the other hand, fresh orders would be welcome in the 
bar iron and wrought iron sections. The flow of 
orders for pig iron goes on steadily, basic sorts 
going into consumption as produced. As regards 
foundry iron, work is mainly for the heavy section, 
makers of the lighter material awaiting the develop- 
ment of house-building schemes. Steady employ- 
ment is reported at the boiler-making and locomo- 
tive construction concerns. These more or less quiet 
conditions have, however, been punctuated by orders 
of a special character, and the total outturn has 
been favourably affected thereby to an appreciable 
extent, but here, again, it was those turning out 
the lighter grades of material that mainly benefited 
by these “surprise”? orders. In Lancashire, 
although business in iron and steel is more restricted, 
in common with other districts, Staffordshire and 
Derbyshire pig iron makers still report that Lanca- 
shire is taking an appreciable amount of material. 
Orders include specially refined low-phosphorus 
descriptions, as well as common foundry grades. 
Perhaps the most active foundries are those engaged 
on miscellaneous orders, but engineering foundries 
are fairly well employed in a number of cases. 
Otherwise quiet conditions, prevail, including the 
light castings section. The output of finished and 
semi-finished steel has been fairly large, but forward 
business has been on a more moderate scale. 
Supplies of most sorts of scrap are within narrow 
compass, but there has been less eagerness to obtain 
steel melting sorts. 


The North-East Coast and Yorkshire 


On the North-East Coast the trade still 
awaits further developments in transition moves 
towards the revival of post-war employment, as 
work for the Government has arrived at the stage 
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where any requirements coming forward can be 
satisfied from the stocks of material which have 
been accumulated. Similar conditions prevail at 
Sheffield, although some sections continue relatively 
busy. There has been a continuous slackening in 
orders for war material, and for the time being 
many of those in the trade will have to mark time, 
pending peacetime orders taking shape. Regarding 
the outlook for post-war employment, considerable 
optimism is exp respecting overseas demand, 
there being indications from almost all directions 
that Sheffield goods are wanted. On the other 
hand, there may be difficulties in supplying overseas 
customers with suitable quantities, as before produc- 
tion can be undertaken the organisation of the 
necessary labour will have to recéive attention. 
The opinion is expressed that the influence of the 
Essential Work Order will have to be removed, 
and considerable numbers of skilled operatives who 
were put on essential war work must be returned to 
‘their former employment in order that peacetime 
work may be handled to the best advantage. Mean- 
while, reports show that any sudden war needs for 
steel could be promptly covered. Basic steel pro- 
duction is on a good scale, and most of the output 
is for immediate consumption. The extension of 
power stations, both at home and overseas, bids 
fair to provide a large volume of work for Sheffield. 
Ironfounders, boilermakers, and those who produce 
auxiliary plant will all benefit from such orders. 
Spring makers are amongst those who have good 
forward employment, while prospects for the makers 
of all kinds of rolling material, including passenger 
rolling stock and goods wagons, are in accord with 
the needs for replacement that are abundantly clear 
to all who travel. This section of the trade only 
awaits the advent of the necessary material and 
= in order to commence operations on a full 
scale. 


The Midlands and South Wales 


Almost all re-rollers have employment to 
full capacity. In nearly all cases outputs are ear- 
marked, and the call for billets, blooms, and sheet 
bars is fairly heavy. In a number of cases 
shortage of small-sized billets is reported; larger 
quantities of flat billets are required, and efforts are 
being made to meet these needs. The re-rollers 
are employed to a large extent on small bars and 
light structural material, but black and cold-rolled 
strip also meets a considerable demand. The recent 
willingness of buyers to take defective billets con- 
tinues to be a feature. In the finished iron section, 
however, new business is smaller in volume. 
Demand for alloys for fine steel has slackened, and 
stocks are now sufficiently large to cover any orders 
coming to hand. Cautiousness is observed on the 
part of buyers in view of the possibilities of price 
reductions. Some demand is reported for the lower 
grade steel for war purposes, and these orders relieve 
the otherwise dull conditions in this section. As 
regards light structural angles, joists, and heavy 
bars, as well as rounds and squares, steelworks are 
so fully employed that orders are to a considerable 
extent limited to deliveries in the earlier part of 
next year. On the other hand, demand for heavy 
joists and sections does not increase, and other 
requirements for the shipbuilding industry are 
limited in extent. In South Wales there has been 
some increase in demand for tinplates and sub- 
stitutes therefor. Bookings are coming ne&rer to 
capacity, and more mills would have to recommence 
operations if orders continue to increase in number. 
As in other districts, however, the necessary labour 
is not available for the time being. Reports are 
current that some small orders have been booked for 
export on the basis of 30s. 9d. per standard box, 
f.o.b. Welsh ports, these being subject, however, to 
a schedule of extras for odd sizes. Business on home 
market account is relatively active, there being a 
good turnover at prices ranging from 29s. 9d. up 
to 30s. 44d. per standard box, f.o.t. makers’ works, 


Iron and Steel Scrap 


The scrap trade reports shrinkage in new 
business, but there is still a healthy demand for good 
heavy steel scrap, and there is no accumulation of 
the best grades. In the Midlands generally a 
moderate demand is steadily maintained in the 
heavy melting section, but for the most part 
supplies exceed the demand. On the other hand, 
Lancashire reports a scarcity of foundry grades. 
Would-be buyers state that, although the licences 
granted are for smaller quantities, there is difficulty 
in covering requirements, while the quality of the 
scrap réceived varies considerably. The demand 
for scrap in Scotland also is fairly active, but in 
Yorkshire it has subsided to a marked extent. 
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Miscellanea 


THE Late Mr. F. Woop.—We record with regret 
the death on October 19th of Mr. Frank Wood, who 
was for many years chairman and managing director 
of the Vaughan Crane Company, Ltd., Manchester. 
He was eighty-two years of age. Mr. Wood joined 
the Vaughan Crane Company, Ltd., in 1887, and 
retired in 1941. 


Tue Late Mr. J. 8S. CrircHtey.—We note with 
regret the death at his home at Bickley, Kent, of 
Mr. James Sidney Critchley, which occurred on 
October 19th. He was seventy-nine years of age. 
It may be recalled that Mr. Critchley was responsible 
for laying out the Coventry works of the Daimler 
Motor Company, where for some years he was 
manager. He was a member of the Institution of 
Mechanical Engineers and a Past-President of the 
Institution of Automobile Engineers: 


AssociaTION OF CoNSULTING ENGINEERS.—-All 
corporate members of the Institutions of Civil, 
Mechanical, and Electrical Engineers, and of: the 
Institution of Civil Engineers of Ireland, are now 
eligible for election to membership of the Associa- 
tion of Consulting Engineers, provided that they 
are otherwise qualified. Formerly, corporate 
membership of the Institution of Civil Engineers was 
accepted, but full membership of the other Institu- 
tions was demanded. The other qualifications for 
membership of the Association are unaltered, and 
the high status attaching to membership of the 
Association remains unaffected. 


New NovrrFrerp Factory.— The. Nuffield 
tion announces that it has taken over a 
factory in South Wales which it is at present running 
for the Government. The output includes the 
assembly from imported components of many types 
of war machines, ranging from ‘‘ jeeps’ to heavy 
weapon carriers. The speed and faultlessness of the 
work of assembly, and, in some cases, of modifica- 
tion, by no means a simple job, carried out to 
satisfy requirements, are, it is stated, striking 
testimonies to the adaptability of Welsh labour. 
It is all unskilled and includes not only girls and 
women, but a large contingent of ex-miners now 
unfit for work underground. 

OrcaNIsATION OF British InDustRy.—The 
report of the Federation of British Industries’ 
Organisation of Industry Committee has now been 
issued. This Committee, presided over by Sir 
Charles Bruce-Gardner, has examined the structure 
and scope of industrial trade associations concerned 
with economic and commercial questions. Written 
evidence was received from 130 associations, and a 
number of them also gave oral evidence. Part I 
of the report describes the kind of questions asked, 
and in Part II the Committee sets out the central 
problem facing post-war industry and stresses the 
point that if the transition to peace is to be made 
as orderly as possible and Government interference 
is to be reduced to a minimum, then private enter- 
prise must provide, through trade associations, the 
machinery necessary for carrying out national 
policy. The more important functions of trade 
associations are described in the report, and the 
question of providing safeguards for the interests 
of consumers, trade minorities, and the community 
generally is considered. , 


Personal and Business 


Mr. J. F. Metxine has been appointed a director 
of the Projectile and Engineering Company, Ltd. 

Mr. E. H. MurranT has been appointed chairman 
of Manchester Liners, Ltd., in place of the late Lord 
Essendon. 

Mr. B. G. CHURCHER has been appointed manager 
of the research department of Metropolitan-Vickers 
Electrical Company, Ltd 

ENGINEER VicE-ADMIRAL SIR GEORGE PREECE 
has been nominated for re-election as President of 
the Institute of Marine Engineers. 

JouN Tayitor AND Sons, Artillery House, 
Artillery Row, 8.W.1, have taken into partnership 
Mr. J. T. Calvert, A.M. Inst. C.E., F.R.1.C. 


A. C. Wickman, Lid., Coventry, have been 
appointed sole agents and engineering representa- 
tives in the British Isles for Yoder metal forming 
machinery manufactured by the Yoder Company, of 
Cleveland, Ohio, U.S.A. 

WESTLAND ArrcraFt, Ltd., announces that it has 
made plans to remain in the aircraft industry after 
the war. In order, however, to utilise some of the 


wartime expansion facilities, and thus give émploy- 


Memoranda 


company has been formed—Westland Engineers, 
Ltd. This company will undertake the manu- 
facture, under an agreement recently concluded, of 
the whole range of products of the Richards- Wilcox 
Canadian Company, Ltd., comprising all forms of 
industrial and commercial doors and _ fittings, 
together with various specialised forms of light 
cranes and conveyors. 


Mr. C. B. Kent has resigned his post as sales 
manager of the Aston Chain and Hook Company, 
Ltd. For the present Mr. N. I. Bond Williams, 
managing director, will take charge of the sales 
department. 


THe Lorp PRESIDENT OF THE CouNcIL has 
appointed Sir Frank Smith, F.R.S., to be Chairman 
of the Road Research Board of the Department of 
Scientific and Industrial Research, in succession to 
the late Sir Clement Hindley. 


Mr. F. S. Mrrman has joined the board of the 
Brush Electrical Engineering Company, Ltd. Since 
1942 he has been chairman and managing director 
of Messier Aircraft Equipment, Ltd., with which 
company he is retaining his connection. 


THe LorD PRESIDENT OF THE CoUNCIL has 
appointed Professor Sir Robert Robinson, D.Sc., 
F.R.S., to be Chairman of the Water Pollution 
Research Board of the Department of Scientific and 
Industrial Research, in succession to the late Mr. 
H. C. Whitehead, M. Inst, C.E. 


THe Minister oF SuPPLY announces that Mr. 
Cecil Bentham has been released at his own request 
from executive responsibilities as Deputy Con- 
troller-General of Machine Tools. His experience 
will continue to be available in the position of 
Honorary Adviser to the head of the Department. 


Mr. R. W. Hammon, who has been in charge of 
the aircraft division during the war and director of 
Rootes Securities, Ltd., has joined the board of the 
manufacturing companies, and certain of the 
distributing companies. Mr. H. Heath, who has 
been in charge of aero-engine production, has joined 
the boards of Rootes Securities, the manufacturing 
companies, and Thrupp and Maberly, coach and 
body builders. Mr. A. Botwood has become the 
managing director of the Humber and Hillman com- 
panies ; while Mr. G. Cozens now occupies the same 
position in respect of the Commer and Karrier com- 
panies. Mr. B. B. Winter, in addition to being engi- 
neering director of Humber, Ltd., is now responsible 
for engineering Poa grow the group. Mr. J. G. 
Chaldecott has become the managing director in 
charge of export, and Mr. S. J. Hine has become the 
managing director of the home sales companies. 
Mr. Hammond and Mr. Heath have been appointed 
the executive directors of Rootes Securities, Ltd.. in 
charge of the commercial and manufacturing divi- 
sions respectively. Mr. J. B. McAuslam has joined 
Rootes Securities, Ltd., as the secretary and manag- 
ing director of Transport Acceptances, Ltd. Mr. 
Edgerton will continue as the secretary to the 
manufacturing companies, with Mr. Muirhead as the 
secretary of the merchandising organisation and 


export. 








Forthcoming E Engagements 


Secretaries of Instituti , &c., desirous of 
having notices of meetings inserted in thie column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Toney of the week preceding 
the meetings. In all cases TIME and PLACE at which 
the meeting is to be held should be clearly stated. 
Association of Austrian Engineers 
santo, Oct. 29th.—Austrian Centre, 69, Eton Avenue, 
W.3. “‘ Life Saving and Life Preserving Plant 
Posmaat Dr. F. Bergel. 11.30 a.m. 
_ Glasgow University Engineering Society 
Tuesday, Oct. 3let.—James Watt Engineering Labora. 
tories, Glasgow. ‘ Hydro-Electric Engineering,” 


Saniete, 





P. W. Seewer. 6.30 p.m. 
Institute of British Foundrymen 

To-day, Oct. 27th—FatxkmrK Sercrion: Temperance 
Café, Falkirk. ‘‘ Methods and Problems Indigenous 
to a General Engineering Foundry,” W. Mont- 
gomery and J. Doig, jun. 7 p.m. 

Institute of Fuel 

To-day, Oct. 27th.—ScortisH Section: Royal Technical 
College, Glasgow. ‘Scottish Coal Resources,” 
W. J. Skilling and M. McGregor. 5.45 p.m. 


Thursday, Nov. 2nd.—Yorks Section: Royal Victoria 
Station Hotel» Sheffield. “ Improvements in the 
Use of Fuels in Everyday Practice,” H. C, Arm- 





Institution of Automobile Engineers 
Saturday, Nov. 4th—MANCHESTER BRANCH : Engineers’ 


Club, Albert Square, Manchester. “‘ High-Speed 
Two-Stroke Compression-Ignition Engines,” R 
Wisner. 2.30 p.m. : 

Institution of Chemical Engineers 


To-day, Oct. 27th.—Inst. of Civil Engineers, Great George 
Street, S.W.1. “‘ Hydro-Electric Development in 
Great Britain and its Influence on Chemica) and 
Allied Industries,” Sir Alexander Gibb. 3 p.m. 


Institution of Civil Engineers 

Saturday, Oct, 28th.—N.W. Assoc.: Engineers’ Club 

Albert Square, Manchester. Chairman’s Addregg 

W. Albert Walker, 2.15 p.m. : 

Thursday, Nov. 2nd.—Great George Street, §S.W.), 

The Position of the Engineer in Relation to Town 

and Regional Planning: Traffic Problems,” W. §, 
Cameron. 5 p.m. 

Tuesday, Nov, 7th.—Great P wae nge Street, S.W.1. Pre 


sidential Address, Wentworth-Sheilds, 
5.30 p.m, 
Institution of Electrical Engineers 


Monday, Oct. 30th.—S. Mrptanp CENTRE: James Watt 
Institute, Birmingham. Discussion on “ Industrial 
Applications of High-Frequency Power.” 6 p.m. 

Tuesday, Oct. 3lst. Miptanp CENTRE:  Gireat 
Northern Hotel, Wellington Street, Leeds. ‘“ Trans. 
mission and Distribution of Electricity to Mines,” 
B. L. Metcalf. 6 p.m. 

Wednesday, Nov. 1st—-Rapio Section: Savoy Place, 
Victoria Embankment, W.C.2. ‘‘ Theory and Per. 
formance of Corner Reflectors for Aerials,” E. B, 
Moullin; and ‘The Measured Performance of 
Horizontal-Dipole Transmitting Arrays,” H. Page. 
5.30 p.m, 

Thursday, Nov. 2nd.—Savoy Place, Victoria Embank- 
ment, W.C.2. ‘* Electrostatic Precipitation of Dust 
from Boiler Plant Fuel Gases,”’ J. Bruce. 5.30 p.m, 

Friday, Nov. 3rd.—N.E. STupENTs: Neville Hall, West- 
gate Road, Newcastle-on-Tyne. “ Mutator Prac. 
tice,” T. W. Berrie. 6.30 p.m. 

Monday, Nov, 6th.—S. Miptanp CENTRE : James Watt 
Institute, Birmingham. ‘‘ Thermoplastic Cables,” 
W. Barron, J. N. Dean, and T. R. Scott. 5.30 p.m, 


Institution of Mechanical Engineers 
To-day, Oct. 27th.—Storey’s Gate, St. James’s Park, 
8.W.1. ‘*The Influence of Engineering on Social 


Advancement,” Edward Reeve. 5.30 p.m. 
Saturday, Oct. 28th.—LonpDON GrRapvaTEs: Storey’s 
Gate, St. James’s Park, 8.W.1. ‘‘ The Aerodynamic 


Design and Testing of Axial-Flow Fans,” J. A. C. 
Williams, 3.30  p.m.—SouTHERN BRANCH: 
Kimbell’s Restaurant, Osbourne Road, Southsea. 
“ The weremegre of Cast Irons and their Engi- 
neering Uses,” J. G. Pearce.—Yorxs Brancu: 
Royal Victoria Station Hotel, Sheffield. Chairman’s 
Address’ “ Forty Years’ Progress in Cutting Tools,” 

J. H. Barber. 2.30 p.m. 

eee Nov. 3rd.—Storey’s Gate, St. James’s Park, 
S.W.1. “Stresses by Analysis and Experiment,” 


A. J. Sutton Pippard. 5.30 p.m.—Scortiss 
Branco: Robert Gordon’s Technical College, 
Aberdeen. ‘‘The Future of Marine Propelling 


Machinery,’”’ W. Gregson. 7.45 p.m. 
Saturday, Nov. 4th.—Scorrish Branca: Dundee Tech- 

nical College, Dundee. ‘*The Future of Marine 
Propelling Machinery,” ” W. Gregson. 7.15 p.m. 
Monday, Nov. 6th—N.E. Brancw: Mining Institute, 
Neville Hall, Newcastle-on-Tyne. ‘‘ Production in 
the Heavy Engineering Industry,”’ G. M. Baker. 
6 p.m. 

Junior Institution of Engineers 

To-day, Oct. 27th.—39, Victoria Street, S.W.1. ‘* Aero- 
drome Construction in New Zealand,” Sgt. Dark. 
6.30 p.m. 
Wednesday, Nov. lst.—Mipianp Section: James Watt 
Institute, York House, Great Charles Street, Bir- 
mingham. “The Design and Construction of Pre- 
fabricated Houses,”’ D. E. Gibson. 6.30 p.m. 
Friday, Nov. 3rd.—39, Victoria Street, SW. “ The 
Design and Manufacture of Apparatus for Amateur 
Photomicrography,” L. 8. Atkinson. 6.30 p.m. 
Saturday, Nov. 4th.—N.W. Section: Manchester Geo- 
graphical ‘Society, 16, St. Mary’s Parsonage, Man- 
chester. ‘‘The Construction and Installation of 
Church Bells,” J. Bennett. 6.30 p.m, 


Keighley Association of Engineers 
To-day, Oct. 27th—Devonshire Buildings, Devonshire 


Street, Keighley. ‘‘ Electronics,” Frank Holmes. 
7.30 p.m, 
London Association of Engineers 


Saturday, Nov. 4th.—Gaumont British Theatre, Film 
House, Wardour Street, W. ‘‘ Fuel Economy,” 
H. W. Brighten. 2.30 p.m. 
Maachester Association of Engineers 
To-day, Oct. 27th.—Engineers’ Club, Albert Square, 
Tnckeher. “Screw Standards v. Logie,” F. 
Atkins. 6.30 p.m. 
North-East Coast Institution of Engineers and Shipbuilders 
Friday, Nov. 3rd,—Literary and Philosophical Society, 
Newcastle-on-Tyne. ‘‘Some Recent Technical 
Developments in Naval Construction,” Sir Stanley 
V. Goodall. 6 p.m. 
North of England Institute of Mining and Mechanical 
Engineers 


Saturday, Oct. 28th.—Neville Hall, Newcastle-on-Tyne. 
Presidential Address, Major R. W. Anderson. 
2.30 p.m. 
Sheffield Metallurgical Association 
Tuesday, Oct. 31st,—Metallurgical Club, — West Street, 
Sheffield, 1. ‘* Any Questions?” 6.30 p.m. 
Women’s Engineering sane 

Wednesday, Nov. 1st.—MaNcHESTER BRANCH: 
neers’ Club, Albert Square, Manchester, 2. 
and Roller Bearings” J. H. Brooke, 6.36 p.m. 
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Post-War Reconstruction of the City 
of London 


On Tuesday, October 31st, Mr. W.S. Morrison, 
the Minister of Town and Country Planning, 
opened an exhibition of plans of post-war recon- 
struction of the City of London at the Royal 
Exchange. The exhibition will continue until the 
end of the month of November and will be open 
free daily from 11 a.m. until 4 p.m. The Lord 
Mayor presided at the opening ceremony, and a 
luncheon later took place at Guildhall House, 
Gresham Street. In his speech, Mr. Morrison 
said that no square mile of England and Wales 
more significantly represented in the eyes of the 
world the urgent needs which were intended to 
be met by the Town and Country Planning Bill. 
Nobody, he said, could be unmindful of the 
2000 years of men’s living, which had left their 
memorials in the City’s walls and buildings, or 
of the magnificent achievements with which the 
citizens of London during those twenty centuries 
had continuously mastered their opportunities. 
While there might be some areas in the country 
which could be planned without regard to 
history, tradition, or functions, the City of 
London was now certainly not one of them. It 
was, Mr. Morrison added, neither virgin soil nor 
a museum piece, and it could not be treated in 
abstract from its history, its diverse functions, 
and the interests of the vast community of 
which it was the heart. Speaking for the 
Planning Committee, Mr. Claud Dennis, the 
Chairman, said that his Committee would give 
most careful consideration to applications, 
involving temporary construction, from those 
whose businesses had been displaced, subject to 
satisfactory safeguards with regard to the City’s 
long-term proposals. 


Post-War Employment and Trade 


In a speech at Aberdeen, on Friday, October 
27th, Mr. G. M. Garro Jones, Parliamentary 
Secretary to the Ministry of Production, 
referred to the lessons of war production and to 
change-over to peace conditions when the war 
ends. He said that, after demobilisation, 
Britain would need to find employment not 
only for those employed before the war, plus 
the one and three-quarter millions unemployed 
in 1938, plus the small normal increase in 
population of working age, but also for a large 
additional number of people released for other 
forms of production by wartime improvements 
in planning, machines, and better management. 
The rebuilding of our economic and social life, 
Mr. Garro Jones continued, would be a hard 
task, calling upon all the energy and resource 
of every section of the community, and it was 
vital for the world, as well as for ourselves, that 
our economy should be set up anew. The return 
to prosperity could be accomplished only by 
co-operation and mutual trade, and Mr. Garro 
Jones thought that as well as maintaining a 
high level of consumption at home, we should 
increase the pre-war volume of our export 
trade by 50 per cent. Although the accumulated 
scarcity would give us a period of grace for a 
few years, inexorably the situation would 
develop until the world was confronted with the 
alternatives of efficient production supported: 
by a higher standard of living at home and 
abroad, or unemployment on a greater scale 
than men had known in their history. The 
policy of full employment, Mr. Garro Jones 
concluded, had already been accepted as the 
first objective of peace. 


The Battle of V.1” Exhibition 


At Devonshire House, Piccadilly, the show- 
rooms of Rootes, Ltd., there was opened on 
Tuesday of this week a public exhibition 
designed to enlighten visitors concerning the 
means employed to deal with the flying-bomb 
attacks of the past summer. The exhibition is 
certainly highly instructive and leaves us with 
a strong impression both of the manner of the 


A Seven-Day Journal 


which attended our defence measures. It 
includes an actual flying bomb which was 
recovered in a damaged but unexploded con- 
dition. This exhibit is, however, of reduced 
interest by virtue of the fact that it has been 
found necessary to omit the shutter at the 
forward end of the combustion chamber and 
the gyroscopic control gear. To most visitors 
the chief item of interest in the exhibition will 
undoubtedly be the full-scale reproduction of an 
underground gun operations room at a South 
Coast station. The room is staffed at full 
strength and at intervals the visitor can see it in 
action dealing with an imaginary attack. The 
staff consists very largely of members of the 
A.T.S. serving as telephonists and recorders. A 
short but very exciting film is shown of the guns 
in action on August 28th, when cighty-nine flying 
bombs were destroyed by A.A. Command alone. 
Several of the bombs can be seen crashing to 
earth near the gun sites after having been 
damaged, while a gratifying number of other 
bombs are shown receiving direct hits and 
exploding in the air. The work of the Balloon 
Barrage and of the R.A.F. fighters is also illus- 
trated. A remarkable series of official photo- 
graphs is on show, which tell the now-familiar 
story of how the enemy’s plans were first 
suspected by observations over Peenemunde 
and, for an invaluable interval, were brought 
to nought by the destruction of ninety-five of 
the original launching sites in the Pas de Calais 
by British and American bombers. The exhi- 
bition will remain open until November 14th. 


Price Control After the War 

In the course of a speech made by Captain 
Waterhouse, the Parliamentary Secretary o 
the Board of Trade, at a meeting of the Birming- 
ham Chamber of Commerce, on Monday, 
October 30th, reference was made to the con- 
tinuation of price control after the war. Captain 
Waterhouse said that it was the intention of the 
Board to ease controls and remove restrictions 
as opportunity arose. The removal of controls, 
however, unless brought about by a gradual 
process, would result in chaos. One control 
would have to be continued for some time—the 
control of prices. The greatest enemy of trade 
and industry, the absolute destroyer of thrift, 
was inflation, and while scarcity remained 
price control would have to be maintained for 
the benefit of customer and producer. Rarely, if 
ever before, would British industry have had 
such opportunities to relay the foundations of 
an expanding export trade. If prices in this 
country were uncontrolled, there would be an 
irresistible temptation to sell too much on the 
eager market at home and to send too little 
overseas. A judicious control of prices at home 
would, he hoped, prove an additional spur to 
the development of overseas markets. The 
time for deconcentration of industry had not 
yet come. The organisation was ready, and 
some initial steps had been taken. Deconcen- 
tration, concluded Captain Waterhouse, should 
be fair and orderly. Anxiety had been expressed 
by some people that it was the intention of the 
Government to encourage new entrants into 
certain trades, while the main centres of industry 
were still confined under concentration. The 
policy of the Board of Trade was that firms 
which closed down for war purposes would have 
to get into production again before newcomers 
entered the industry. 


American Technical Aircraft Mission 


At the joint invitation of the Society of 
British Aircraft Constructors and the Ministry 
of Aircraft Production a mission of technical 
experts has arrived in London to study at 
first hand developments in connection with the 
standardisation of aircraft components in the 
British aircraft industry. The American Mission 
on International Industrial Standards com- 
prises representatives of the Society of 


Standards Committee, the Working Committee 
of the Aeronautical Board, and the British Air 
Commission in Washington. The present visit 
further extends the wide degree of co-operation 
and exchange of information existing between 
the British and American aircraft industries. 
The Americans have expressed great interest 
in the British system for introducing standard 
parts throughout the industry. Great progress 
has already been achieved in the simplification 
of design by standardisation of components. 
Already more than 3500 different parts in air- 
craft have been standardised. These com- 
ponents range from large items, such as @ 
pilot’s cockpit seat down to a complete range 
of rivets. A major recent standardisation 
development concerns the complete electrical 
wiring system in an aircraft. The Mission 
will tour leading aircraft firms concerned with 
aircraft construction and detailed parts, 
such as instruments, the Royal Aircraft 
Establishment, and the National Physical 
Laboratory. Its members are James D. 
Redding (Staff Representative and Manager, 
Aeronautics Division), Loren D. Bonham (mate- 
rials engineer, Lockheed Aircraft Corporation), 
Dr. Gustav Carbelli (representing the Society of 
Automotive Engineers), Eugene W. Norris 
(Director of Technical Services, A.C.C.A., and 
Secretary of N.A.S.C.), Thomas P. Hearn 
(Ryan Aeronautical Corporation and Chairman, 
International Standards Committee, N.A.S.C.), 
Eric Dudley (assistant to director of engi- 
neering, Curtiss-Wright Aircraft Corporation, 
representing the National Aircraft Standards 
Committee), Lieut.-Colonel G. R. Gaillard, 
U.S.A.A.F. (representing the Working Com- 
mittee Aeronautical Board), and Flight-Lieut. 
D. G. Moffitt, of the British Air Commission. 


Lincoln Power Station 


THE Electricity Commissioners issued, on 
October 30th, the report of the inquiry held on 
their behalf into the application of the Corpora- 
tion of Lincoln for consent to extend the St. 
Swithin’s generating station by the installation 
of certain additional plant and by the acquisi- 
tion of a further plot of land. The inquiry was 
conducted by Sir Cyril Hurcomb, Chairman of 
the Electricity Commission, Sir Leonard Pearce, 
and Mr. G. L. Pepler, who represented the 
Minister of Town and Country Planning. 
Objections to the Corporation’s scheme were 
made on behalf of a committee of residents and 
the Council for the Preservation of Rural 
England, and statements against it were also 
made by the Bishop of Lincoln and the Royal 
Institute of British Architects. The report 
states that, in view of the character of the imme- 
diate area in which the site lies and of the plans 
for industrial development in the area, the 
Commissioners would not feel justified in 
refusing consent to an enlargement of the 
existing station, subject to suitable safeguards. 
The Commissioners consider that it is practic- 
able to introduce wooden or other cooling towers, 
using natural draught, the height of which need 
not exceed 90ft. or thereabouts, which is the 
proposed height of the station building. It may 
be desirable to place them as far to the east- 
ward as practicable. Regarding the station 
buildings, the Commissioners have no doubt 
that within the limits of 90ft.—the maximum 
height of the present buildings—a replanned 
and extended station could provide a more 
satisfactory and attractive industrial building 
than the existing one. As to the chimneys, the 
Commissioners have come to the conclusion 
that they can be reduced to a height not 
exceeding 225ft. without the likelihood of 
adverse effects upon the efficiency of the station 
or otherwise. The usual condition imposing 
precautions against the emission of grit or 
smoke attaches to the Commissioners’ consent. 
The decisions of the Commissioners have the 
concurrence of the Minister of Town and 
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Miscellanea 

THE Late Mr. F. Woop.—We record with regret 
the death on October 19th of Mr. Frank Wood, who 
was for many years chairman and managing director 
of the Vaughan Crane Company, Ltd., Manchester. 
He was eighty-two years of age. Mr. Wood joined 
the Vaughan Crane Company, Ltd., in 1887, and 
retired in 1941. 


Tue Late Mr. J. 8S. CrircHtey.—We note with 
regret the death at his home at Bickley, Kent, of 
Mr. James Sidney Critchley, which occurred on 
October 19th. He was seventy-nine years of age. 
It may be recalled that Mr. Critchley was responsible 
for laying out the Coventry works of the Daimler 
Motor Company, where for some years he was 
manager. He, was a member of the Institution of 
Mechanical Engineers and a Past-President of the 
Institution of Automobile Engineers. 


AssociaTION oF ConsULTING ENGINEERS.—AIl 
corporate members of the Institutions of Civil, 
Mechanical, and Electrical Engineers, and of the 
Institution of Civil Engineers of Ireland, are now 
eligible for election to membership of the Associa- 
tion of Consulting Engineers, provided that they 
are otherwise qualified. Formerly, corporate 
membership of the Institution of Civil Engineers was 
accepted, but full membership of the other Institu- 
tions was demanded. The other qualifications for 
membership of the Association are unaltered, and 
the high status attaching to membership of the 
Association remains unaffected. 


New Norrrtp Facrory.—The Nuffield 
isation announces that it has taken over a 
factory in South Wales which it is at present running 
for the Government. The output includes the 
assembly from imported components of many types 
of war machines, ranging from “‘ jeeps” to heavy 
m carriers. The speed and faultlessness of the 
work of assembly, and, in some cases, of modifica- 
tion, by no means a simple job, carried out to 
satisfy requirements, are, it is stated, iki 
testimonies to the adaptability of Welsh labour. 
It is all unskilled and includes not only girls and 
women, but a large contingent of ex-miners now 
unfit for work underground. 


OrGaNISATION OF British INDuUsTRY.—The 
report of the Federation of British Industries’ 
Organisation of Industry Committee has now been 
issued. This Committee, presided over by Sir 
Charles Bruce-Gardner, has examined the structure 
and scope of industrial trade associations concerned 
with economic and commercial] questions. Written 
evidence was received from 130 associations, and a 
number of them also gave oral evidence. Part I 
of the report describes the kind of questions asked, 
and in Part II the Committee sets out the central 
problem facing post-war industry and stresses the 
point that if the transition to peace is to be made 
as orderly as possible and Government interference 
is to be reduced to & minimum, then private enter- 
prise must provide, through trade associations, the 
machinery necessary for carrying out national 
policy. The more important functions of trade 
associations are described in the report, and the 
question of providing safeguards for the interests 
of consumers, trade minorities, and the community 
generally is considered. , 


Personal and Business 


Mr. J. F. Metra has been appointed a director 
of the Projectile and Engineering Company, Ltd. 

Mr. E. H. MurrantT has been appointed chairman 
of Manchester Liners, Ltd., in place of the late Lord 
Essendon. 

Mr. B. G. CouRCHER has been appointed manager 
of the research department of Metropolitan-Vickers 
Electrical Company, Ltd. 

ENGINEER ViIcE-ADMIRAL SIR GEORGE PREECE 
has been nominated for re-election as President of 
the Institute of Marine Engineers. 

Joun Taytor anv Sons, Artillery House, 
Artillery Row, 8.W.1, have taken into partnership 
Mr. J. T. Calvert, A.M. Inst. C.E., F.R.1.C. 


A. C. Wickman, Litd., Coventry, have been 
appointed sole agents and engineering representa- 
tives in the British Isles for Yoder metal forming 
machinery manufactured by the Yoder Company, of 
Cleveland, Ohio, U.S.A. 

WESTLAND ArrcraFT, Ltd., announces that it has 
made plans to remain in the aircraft industry after 
the war. In order, however, to utilise some of the 


wartime expansion facilities, and thus give émploy- 


Memoranda 


company has been formed—Westland Engineers, 
Ltd. This company will undertake the manu- 
facture, under an agreement recently concluded, of 
the whole range of products of the Richards- Wilcox 
Canadian Company, Ltd., comprising all forms of 
industrial and commercial doors and _ fittings, 
together with various specialised forms of light 
cranes and conveyors. 


Mr. C. B. Kent has resigned his post as sales 
manager of the Aston Chain and Hook Company, 
Ltd. For the present Mr. N. I. Bond Williams, 
managing director, will take charge of the sales 
department. 


Tue LorpD PRESIDENT OF THE CouNcIL has 
appointed Sir Frank Smith, F.R.S., to be Chairman 
of the Road Research Board of the Department of 
Scientific and Industrial Research, in succession to 
the late Sir Clement Hindley. 


Mr. F. S. Mrrman has joined the board of the 
Brush Electrical Engineering Company, Ltd. Since 
1942 he has been chairman and managing director 
of Messier Aircraft Equipment, Ltd., with which 
company he is retaining his connection. 


THe Lorp PRESIDENT OF THE COUNCIL has 
appointed Professor Sir Robert Robinson, D.Sc., 
F.R.S., to be Chairman of the Water Pollution 
Research Board of the Department of Scientific and 
Industrial Research, in succession to the late Mr. 
H. C. Whitehead, M. Inst. C.E. 


THe MrnIsTER oF SuPPLY announces that Mr. 
Cecil Bentham has been released at his own request 
from executive responsibilities as Deputy Con- 
troller-General of Machine Tools. His experience 
will continue to be available in the position of 
Honorary Adviser to the head of the Department. 


Mr. R. W. Hammonp, who has been in charge of 
the aircraft division during the war and director of 
Rootes Securities, Ltd., has joined the board of the 
manufacturing companies, and certain of the 
distributing companies. Mr. H. Heath, who has 
been in charge of aero-engine production, has joined 
the boards of Rootes Securities, the manufacturing 
companies, and Thrupp and Maberly, coach and 
body builders. Mr. A. Botwood has become the 
managing director of the Humber and Hillman com- 
panies ; while Mr. G. Cozens now occupies the same 
position in respect of the Commer and Karrier com- 
panies. Mr. B. B. Winter, in addition to being engi- 
neering director of Humber, Ltd., is now responsible 
for engineering throughout the group. Mr. J. G. 
Chaldecott has become the managing director in 
charge of export, and Mr. S. J. Hine has become the 
managing director of the home sales companies. 
Mr. ond and Mr. Heath have been appointed 
the executive directors of Rootes Securities, Ltd.. in 
charge of the commercial and manufacturing divi- 
sions respectively. Mr. J. B. McAuslam has joined 
Rootes Securities, Ltd., as the secretary and manag- 
ing director of Transport Acceptances, Ltd. Mr. 
Edgerton will continue as the secretary to the 
manufacturing companies, with Mr, Muirhead as the 
secretary of the merchandising organisation and- 


export. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the — of the week preceding 
the meetings. In all cases TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association of Austrian Engineers 

Sunday, Oct. 29th.—Austrian Centre, 69, Eton Avenue, 
N.W.3. “‘ Life Saving and Life Preserving Plant 

Products,” Dr. F. Bergel. 11.30 a.m. 


Glasgow University Engineering Society 
Tuesday, Oct. 31st.—James Watt Engineering Labora- 
tories, Glasgow. ‘‘ Hydro-Electric Engineering,” 
P. W. Seewer. 6.30 p.m. 


Institute of British Foundrymen 
To-day, Oct. 27th—FaLktrk SecTIon: Temperance 
Café, Falkirk. ‘‘ Methods and Problems Indigenous 
to a General Engineering Foundry,” W. Mont- 
gomery and J. Doig, jun. 7 p.m. 

Institute of Fuel 
To-day, Oct. 27th.—Scorrisu Section: Royal Technical 
College, Glasgow. ‘‘Scottish Coal Resources,” 
W. J. Skilling and M. McGregor. 5.45 p.m. 
Thursday, Nov. 2nd.—Yorks Section: Royal Victoria 
Station Hotel Sheffield. ‘‘Improvements in the 
Use of Fuels in Everyday Practice,” H. C. Arm- 





Institution of Automobile Engineers 
Saturday, Nov. 4th.— MANCHESTER Branow : Engineers! 


Club, Albert Square, Manchester. ‘“ High-Speed 

Two-Stroke Compression-Ignition Engines,” R 

Wisner. 2.30 p.m. : 
Institution of Chemical Engineers 


To-day, Oct, 27th.—Inst. of Civil Engineers, Great George 
Street, S.W.1. “‘ Hydro-Electric Development in 
Great Britain and its Influence on Chemical and 
Allied Industries,” Sir Alexander Gibb. 3 p.m. 

Institution of Civil Engineers 

Saturday, Oct, 28th.—N.W. Assoo.: Engineers’ Club 
Albert Square, Manchester. Chairman’s Address 
W. Albert Walker. 2.15 p.m. : 

Thursday, Nov. 2nd.—Great George Street, S.W.}, 
“The Position of the Engineer in Relation to Town 
and Regional Planning: Traffic Problems,” W. §, 


Cameron. 5 p.m. 

Tuesday, Nov, 7th.—Great George Street, S.W.1. Pre 
sidential Address, F. E. Wentworth-Sheildg, 
5.30 p.m, 

Institution of Electrical Engineers 


Monday, Oct. 30th.—S. Miptanp CENTRE: James Watt 
Institute, Birmingham. Discussion on “ Industria} 
Applications of High-Frequency Power.” 6 p.m. 

Tuesday, Oct. 3lst.—N. MIpLAND CENTRE: Great 
Northern Hotel, Wellington Street, Leeds. ‘ Trans. 
mission and Distribution of Electricity to Mines,” 
B. L, Metcalf. 6 p.m. 

Wednesday, Nov. lst.—Rapio Section: Savoy Place, 
Victoria Embankment, W.C.2. ‘‘ Theory and Per. 
formance of Corner Reflectors for Aerials,’ E. B, 
Moullin; and ‘The Measured Performance of 
Horizontal-Dipole Transmitting Arrays,’ H. Page. 


5.30 p.m, 

Thursday, Nov. 2nd.—Savoy Place, Victoria Embank- 
ment, W.C.2. ‘* Electrostatic Precipitation of Dust 
from Boiler Plant Fuel Gases,” J. Bruce. 5.30 p.m. 

Friday, Nov. 3rd.—N.E. StupENts : Neville Hall, West- 
gate Road, Newcastle-on-Tyne. ‘* Mutator Prac- 
tice,” T. W. Berrie. 6.30 p.m. 

Monday, Nov. 6th.—S. Mriptanp CentRE : James Watt 
Institute, Birmingham, ‘‘ Thermoplastic Cables,” 
W. Barron, J. N. Dean, and T. R. Scott. 5.30 p.m. 


Institution of Mechanical Engineers 

To-day, Oct. 27th.—Storey’s Gate, St. James’s Park, 
8.W.1. ‘The Influence of Engineering on Social 
Advancement,”” Edward Reeve. 5.30 p.m. 

Saturday, Oct. 28th.—LonpoN GrapvuaTEs: Storey’s 
Gate, St. James’s Park, 8.W.1. ‘‘ The Aerodynamic 
Design and Testing of Axial-Flow Fans,” J. A. C. 
Williams. 3.30 p.m.—SourHerN  BRance: 
Kimbell’s Restaurant, Osbourne Road, Southsea. 
“The Development of Cast Irons and their Engi- 
at Uses,” J. G. Pearce.—Yorxs Brancu: 
Royal Victoria Station Hotel, Sheffield. Chairman’s 
Address; ‘‘ Forty Years’ Progress in Cutting Tools,” 
J. H. Barber. 2.30 p.m. 

Friday, Nov. 3rd.—Storey’s Gate, St. James’s Park, 
S.W.1. “Stresses by Analysis and Experiment,” 


A. J. Sutton Pippard. 5.30 p.m.—Scorrisu 
Brancn#: Robert Gordon’s Technical College, 
Aberdeen. ‘“‘The Future of Marine Propelling 


Machinery,” W. Gregson. 7.45 p.m. 

Saturday, Nov. 4th._—Scortish Brancn: Dundee Tech- 

nical —— Dundee. ‘‘The Future of Marine 
ac 


Propelling hinery,”” W. Gregson. 7.15 p.m. 
Monday, Nov. 6th.—N.E. Brancu: Mining Institute, 
Neville Hall, Newcastle-on-Tyne. ‘‘ Production in 


the Heavy Engineering Industry,’ G. M. Baker. 


6 p.m. 

Junior Institution of Engineers 

To-day, Oct. 27th.—39, Victoria Street, S.W.1. ‘* Aero- 
drome Construction in New Zealand,” Sgt. Dark. 
6.30 p.m. 

Wednesday, Nov. lst.—Mipianp Section: James Watt 
Institute, York House, Great Charles Street, Bir- 
mingham. ‘The Design and Construction of Pre- 
fabricated Houses,”’ D. E. Gibson. 6.30 p.m. 

Friday, Nov. 3rd.—39, Victoria Street, S.W.1. ‘‘ The 

Design and Manufacture of Apparatus for Amateur 

Photomicrography,” L. 8. Atkinson. 6.30 p.m. 

Saturday, Nov. 4th.—N.W. Section: Manchester Geo- 

graphical Society, 16, St. Mary’s Parsonage, Man- 

chester. ‘‘The Construction and Installation of 

Church Bells,” J. Bennett. 6.30 p.m. 

Keighley Association of Engineers 

To-day, Oct. 27th.—Devonshire Buildings, Devonshire 

Street, Keighley. ‘‘ Electronics,” Frank Holmes. 

7.30 p.m. 

London Association of Engineers 

Saturday, Nov. 4th.—Gaumont British Theatre, Film 

House, Wardour Street, W. ‘ Fuel Economy,” 

H. W. Brighten. 2.30 p.m. 

Manchester Association of Engineers 

To-day, Oct. 27th.—Engineers’ Club, Albert Square, 

Manchester. “Screw Standards v. Logic,” F. 

Atkins. 6.30 p.m. 

North-East Coast Institution of Engineers and Shipbuilders 

Friday, Nov. 3rd.—Literary and Philosophical Society, 

Newcastle-on-Tyne. ‘Some Recent Technical 
Developments in Naval Construction,” Sir Stanley 
V. Goodall. 6 p.m. 

North of England Institute of Mining and Mechanical 

Engineers 


Saturday, Oct. 28th.—Neville Hall, Newcastle-on-Tyne. 
Presidential Address, Major R. W. Anderson. 
2.30 p.m, 
Sheffield Metallurgical Association 

Tuesday, Oct. 31st,—Metallurgical Club, 198, West Street, 
Sheffield, 1. ‘“‘ Any Questions?” 6.30 p.m. 

Women’s Engineering Society 
Wednesday, Nov. 1\st.—MANcHESTER BRANCH: 
neers’ Club, Albert Square, Manchester, 2. 
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Post-War Reconstruction of the City 
of London 


On Tuesday, October 31st, Mr. W.S. Morrison, 
the Minister of Town and Country Planning, 
opened an exhibition of plans of post-war recon- 
struction of the City of London at the Royal 
Exchange. The exhibition will continue until the 
end of the month of November and will be open 
free daily from 11 a.m. until 4 p.m. The Lord 
Mayor presided at the opening ceremony, and a 
luncheon later took place at Guildhall House, 
Gresham Street. In his speech, Mr. Morrison 
said that no square mile of England and Wales 
more significantly represented in the eyes of the 
world the urgent needs which were intended to 
be met by the Town and Country Planning Bill. 
Nobody, he said, could be unmindful of the 
2000 years of men’s living, which had left their 
memorials in the City’s walls and buildings, or 
of the magnificent achievements with which the 
citizens of London during those twenty centuries 
had continuously mastered their opportunities. 
While there might be some areas in the country 
which could be planned without regard to 
history, tradition, or functions, the City of 
London was now certainly not one of them. It 
was, Mr. Morrison added, neither virgin soil nor 
a museum piece, and it could not be treated in 
abstract from its history, its diverse functions, 
and the interests of the vast community of 
which it was the heart. Speaking for the 
Planning Committee, Mr. Claud Dennis, the 
Chairman, said that his Committee would give 
most careful consideration to applications, 
involving temporary construction, from those 
whose businesses had been displaced, subject to 
satisfactory safeguards with regard to the City’s 
long-term proposals. 


Post-War Employment and Trade 

In a speech at Aberdeen, on Friday, October 
27th, Mr. G. M. Garro Jones, Parliamentary 
Secretary to the Ministry of Production, 
referred to the lessons of war production and to 
change-over to peace conditions when the war 
ends. He said that, after demobilisation, 
Britain would need to find employment not 
only for those employed before the war, plus 
the one and three-quarter millions unemployed 
in 1938, plus the small normal increase in 
population of working age, but also for a large 
additional number of people released for other 
forms of production by wartime improvements 
in planning, machines, and better management. 
The rebuilding of our economic and social life, 
Mr. Garro Jones continued, would be a hard 
task, calling upon all the energy and resource 
of every section of the community, and it was 
vital for the world, as well as for ourselves, that 
our economy should be set up anew. The return 
to prosperity could be accomplished only by 
co-operation and mutual trade, and Mr. Garro 
Jones thought that as well as maintaining a 
high level of consumption at home, we should 
increase the pre-war volume of our export 
trade by 50 per cent. Although the accumulated 
scarcity would give us a period of grace for a 
few years, inexorably the situation would 
develop until the world was confronted with the 
alternatives of efficient production supported: 
by a higher standard of living at home and 
abroad, or unemployment on a greater scale 
than men had known in their history. The 
policy of full employment, Mr. Garro Jones 
concluded, had already been accepted as the 
first objective of peace. 


The Battle of V.1” Exhibition 


At Devonshire House, Piccadilly, the show- 
rooms of Rootes, Ltd., there was opened on 
Tuesday of this week a public exhibition 
designed to enlighten visitors concerning the 
means employed to deal with the flying-bomb 
attacks of the past summer. The exhibition is 
certainly highly instructive and leaves us with 
a strong impression both of the manner of the 


A Seven-Day Journal 


which attended our defence measures. It 
includes an actual flying bomb which was 
recovered in a damaged but unexploded con- 
dition. This exhibit is, however, of reduced 
interest by virtue of the fact that it has been 
found necessary to omit the shutter at the 
forward end of the combustion chamber and 
the gyroscopic control gear. To most visitors 
the chief item of interest in the exhibition will 
undoubtedly be the full-scale reproduction of an 
underground gun operations room at a South 
Coast station. The room is staffed at full 
strength and at intervals the visitor can see it in 
action dealing with an imaginary attack. The 
staff consists very largely of members of the 
A.T.S. serving as telephonists and recorders. A 
short but very exciting film is shown of the guns 
in action on August 28th, when eighty-nine flying 
bombs were destroyed by A.A. Command alone. 
Several of the bombs can be seen crashing to 
earth near the gun sites after having been 
damaged, while a gratifying number of other 
bombs are shown receiving direct hits and 
exploding in the air. The work of the Balloon 
Barrage and of the R.A.F. fighters is also illus- 
trated. A remarkable series of official photo- 
graphs is on show, which tell the now-familiar 
story of how the enemy’s plans were first 
suspected by observations over Peenemunde 
and, for an invaluable interval, were brought 
to nought by the destruction of ninety-five of 
the original launching sites in the Pas de Calais 
by British and American bombers. The exhi- 
bition will remain open until November 14th. 


Price Control After the War 


In the course of a speech made by Captain 
Waterhouse, the Parliamentary Secretary o 
the Board of Trade, at a meeting of the Birming- 
ham Chamber of Commerce, on Monday, 
October 30th, reference was made to the con- 
tinuation of price control after the war. Captain 
Waterhouse said that it was the intention of the 
Board to ease controls and remove restrictions 
as opportunity arose. The removal of controls, 
however, unless brought about by a gradual 
process, would result in chaos. One control 
would have to be continued for some time—the 
control of prices. The greatest enemy of trade 
and industry, the absolute destroyer of thrift, 
was inflation, and while scarcity remained 
price control would have to be maintained for 
the benefit of customer and producer. Rarely, if 
ever before, would British industry have had 
such opportunities to relay the foundations of 
an expanding export trade. If prices in this 
country were uncontrolled, there would be an 
irresistible temptation to sell too much on the 
eager market at home and to send too little 
overseas. A judicious control of prices at home 
would, he hoped, prove an additional spur to 
the development of overseas markets. The 
time for deconcentration of industry had not 
yet come. The organisation was ready, and 
some initial steps had been taken. Deconcen- 
tration, concluded Captain Waterhouse, should 
be fair and orderly. Anxiety had been expressed 
by some people that it was the intention of the 
Governmert to encourage new entrants into 
certain trades, while the main centres of industry 
were still confined under concentration. The 
policy of the Board of Trade was that firms 
which closed down for war purposes would have 
to get into production again before newcomers 
entered the industry. 


American Technical Aircraft Mission 


Ar the joint invitation of the Society of 
British Aircraft Constructors and the Ministry 
of Aircraft Production a mission of technical 
experts has arrived in London to study at 
first hand developments in connection with the 
standardisation of aircraft components in the 
British aircraft industry. The American Mission 
on International Industrial Standards com- 
prises representatives of the Society of 





Standards Committee, the Working Committee 
of the Aeronautical Board, and the British Air 
Commission in Washington. The present visit 
further extends the wide degree of co-operation 
and exchange of information existing between 
the British and American aircraft industries. 
The Americans have expressed great interest 
in the British system for introducing standard 
parts throughout the industry. Great progress 
has already been achieved in the simplification 
of design by standardisation of components. 
Already more than 3500 different parts in air- 
craft have been standardised. These com- 
ponents range from large items; such as @ 
pilot’s cockpit seat down to a complete range 
of rivets. A major recent standardisation 
development concerns the complete electrical 
wiring system in an aircraft. The Mission 
will tour leading aircraft firms concerned with 
aircraft construction and _ detailed parts, 
such as instruments, the Royal Aircraft 
Establishment, and the National Physical 
Laboratory. Its members are James D. 
Redding (Staff Representative and Manager, 
Aeronautics Division), Loren D. Bonham (mate- 
rials engineer, Lockheed Aircraft Corporation), 
Dr. Gustav Carbelli (representing the Society of 
Automotive Engineers), Eugene W. Norris 
(Director of Technical Services, A.C.C.A., and 
Secretary of N.A.S.C.), Thomas P. Hearn 
(Ryan Aeronautical Corporation and Chairman, 
International Standards Committee, N.A.S.C.), 
Eric Dudley (assistant to director of engi- 
neering, Curtiss-Wright Aircraft Corporation, 
representing the National Aircraft Standards 
Committee), Lieut.-Colonel G. R. Gaillard, 
U.S.A.A.F. (representing the Working Com- 
mittee Aeronautical Board), and Flight-Lieut. 
D. G. Moffitt, of the British Air Commission. 


Lincoln Power Station 


Tue Electricity Commissioners issued, on 
October 30th, the report of the inquiry held on 
their behalf into the application of the Corpora- 
tion of Lincoln for consent to extend the St. 
Swithin’s generating station by the installation 
of certain additional plant and by the acquisi- 
tion of a further plot of land. The inquiry was 
conducted by Sir Cyril Hurcomb, Chairman of 
the Electricity Commission, Sir Leonard Pearce, 
and Mr. G. L. Pepler, who represented the 
Minister of Town and Country Planning. 
Objections to the Corporation’s scheme were 
made on behalf of a committee of residents and 
the Council for the Preservation of Rural 
England, and statements against it were also 
made by the Bishop of Lincoln and the Royal 
Institute of British Architects. The report 
states that, in view of the character of the imme- 
diate area in which the site lies and of the plans 
for industrial development in the area, the 
Commissioners would not feel justified in 
refusing consent to an enlargement of the 
existing station, subject to suitable safeguards. 
The Commissioners consider that it is practic- 
able to introduce wooden or other cooling towers, 
using natural draught, the height of which need 
not exceed 90ft. or thereabouts, which is the 
proposed height of the station building. It may 
be desirable to place them as far to the east- 
ward as practicable. Regarding the station 
buildings, the Commissioners have no doubt 
that within the limits of 90ft.—the maximum 
height of the present buildings—a replanned 
and extended station could provide a more 
satisfactory and attractive industrial building 
than the existing one. As to the chimneys, the 
Commissioners have eome to the conclusion 
that they can be reduced to a height not 
exceeding 225ft. without the likelihood of 
adverse effects upon the efficiency of the station 
or otherwise. The usual condition imposing 
precautions against the emission of grit or 
smoke attaches to the Commissioners’ consent. 
The decisions of the Commissioners have the 
concurrence of the Minister of Town and 








attacks and of the remarkable degree of success 
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The Engineer in India 


By Professor C. A. MIDDLETON SMITH, M.Sc., LL.D., M.I. Mech. E, 


No. VII—(Continued from page 318, October 27th) 


TRANSPORT 


TS fundamental geographical unity of 
India tempted each one of the great 
monarchs of olden times to rule over the 
whole area, but as there were no rapid means 
of communications, the great empires which 
they created invariably crumbled away. 
Mountainous districts, wide rivers, wild 
forests and jungles, formed a barrier that 
only modern engineering science could 
render ineffective. Primitive road transport 
over tracks across the flat northern plains 
was fairly easy, but it has proved expensive 


and difficult to provide facilities for modern | . 


methods of transport. Both in Northern India 
and in Bengal there was nosuitable material for 
modern roadmaking. At certain seasons the 
plains could be easily traversed and at periods 
the rivers were navigable, but at other 
seasons communications were much more 
difficult. 

It was almost as expensive to build rail- 
ways as to make roads suitable for modern 
transport ; railways have the advantage that 
they more directly produce revenue. The 
lack of natural harbours, the surf-ridden east 
coast with river mouths rapidly choked with 
sand, together with the violent monsoon in 
the west, raging for three or four months each 
year, hindered coastal communication. 

The arrival of Lord Dalhousie marked the 
beginning of the new era for transport. He 
was determined to improve land transport, 
canals, &c. During the six years (1848-54) 
when he was Governor-General (appointed 
by the East India Company), roads were 
vastly improved and extended, railway con- 
struction was begun and planned, so that it 
could be developed to serve the whole 
country, telegraphs were introduced, and the 
Public Works Department was established. 
It was not until the middle of the nineteenth 
century that trunk roads were built; until 
then there was no change from the old primi- 
tive methods of transport that involved the 
use of bullock carts, pack animals, palan- 
quins, and small river and coasting vessels. 

By the end of the nineteenth century 
25,000 miles of railways had been built ; 
there were 37,000 miles of metalled and 
136,000 miles of unmetalled roads. A very 
large number of bridges had been built, and 





are now part of the round-the-world travel 
system. 
THE Rattways 


Railway projects were suggested in the 
1840s, but it was not until 1853 that the first 








Railways have been built, not only for com. 
mercial purposes, but for strategic reasons 
and famine relief. They have been a tre. 
mendous factor in the life of the people, for 
they have led to a great deal of travel. One 
of the most profitable items in the railway 
accounts is the fares of pilgrims. 

The cost of construction of railways in 
India was greater than had been at. first 
estimated; there were peculiar physica] 
difficulties, the absence of sufficient loca] 
skilled labour, and the cost of transport and 
materials. For years there was a heavy and 
annual deficit, which the Government met 























ae 400 600 
Scale Miles 
“THE EnGinectr” & 
RAILWAYS OF INDIA 


20 miles of the Great Indian Peninsula 
(G.I.P.) line, from Bombay to Thana, was 
opened ; then in 1854 the first part ‘of the 
East Indian Railway (E.I.R.) (Calcutta to 
Raniganj) was completed and the line from 


under a guarantee of interest to shareholders. 
Until recent years railways in India were 
financed by British capital, for the Indian 
would not invest his money at the rate of 
interest guaranteed.* The two pioneer 








B.N.R. 4-6-0 LOCOMOTIVE 





during this century many more have been|Madras to Arkonam was opened in 1856. | companies, building from Calcutta to Jubbul- 
erected, but yet many more are needed.|The Mutiny stopped progress, but in 1859] pore and from Bombay to Jubbulpore (1870), 
During this century there have been great|sanction was, given to build 5000 miles of | were guaranteed 5 per cent. return by the 
developments of mechanised transport in|railways, eight companies undertaking the | State. 

India, culminating in the air services which! work. The capital was raised in England. 





* Industrial Commission. 
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The original plan included a gauge for all| by companies under a State guarantee, and 
railways of 5ft. 6in., but m 1870 a gauge of|yet others worked by owning companies. 
3ft. 3in. was adopted to reduce costs. It has| At the end of 1879 companies had constructed 
been stated that the early railway engineers |6128 miles at a cost of £97,872,000, and the 
adopted the 5ft. 6in. gauge because they were |State 2175 miles at a cost of £23,695,266. 
afraid that cyclones would blow over a train | The Famine Report of 1880 urged an increase 

inrailway construction. 

170,000 Of the total route 

| | mileage of ‘about 

160,000 pr 43,000 State-owned 

SPER ak lines (1939) accounted 

: pen atre-b-nn d for 31,700 miles, but 
prs =e foe only about 42 per cent. 
expenses & miles for length of the lines were 
open. directly managed by 
2. With effect from 1937-38 the State. There is 
the Burma Rlys. are excluded. ; , State control over all 
except about 5000 
miles, of which 3000 
Pe : miles are owned or 
i financed by native 
; Vv States. These States 
7 86'52 Crores are so situated that the 
main arteries of com- 
munication, vital for 
: \ the well-being of the 
country, run princi- 

pally in State territory. 

The railway systems 
are divided into three 
classes, fourteen being 
of Class I, with earn- 
ings over Rs. 50 lakhs. 
Their total mileage 
is 37,000. On the East 
Indian Railway, with 
easy gradients on much 
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working expenses aver- 
aged only 34-78 per 
Frontier; cent. of the earnings, but after 1922 the 


built to the English rail gauge. 
The very low 


wars and famines made it necessary to recon-| figure was over 60 per cent. 


struct some of the 3ft. 3in. gauge to the broad| charges for passengers and goods make the|_ 


gauge, and in recent years all new con-|satisfactory financial results after 1900 
struction (including the Khyber line) con-| notable, for since that date the railways have 
forms to the broad gauge. In 1942 the broad} been run at a profit. At first the frontier 


Table of Chief Railways in India (1943) 






























































Date of 
Name of railway. Mileage Capital at Earnings, | commence- Main centres 
open. charge, Rs. per cent. ment. served. 
Bengal-Nagpur (B.N.R.) 3,380 78,96,48,000 7-19 1887 
Bombay, Baroda & C. India,(B.B.C.1.R.) 3,483 74,03,09,000 10-31 Bombay, Sirrat, Delhi 
Eastern Bengal (E.B.R.) 2,148 53,57,41,000 3-52 1862 Calcutta, Darjeeling 
(opened) 
Fast Indian (E.1.R.) ( 4,106 | 1,48,51,41,000 7°63 1854 Calcutta, N.W. India 
Great Indian Peninsular (G.I.P.)... 3,565 |1,12,63,30,000 9-23 1853 Bombay 
Madras and 8. Mahratta (M.S.M.R.) ...| 2,939 53,09,55,000 8-29 Calicut 
North-Western (N.W.R.) 6,815 |1,46,69,43,000 6-18 Peshawar, Lahore, 
rein 
South Indian (8.I.R.) 2,348 45,82,07,000 6-65 
Assam-Bengal (A.B.R.) (recently in-}| 1,308 beara, through 
corporated in the E.B.R.) Surma Valley, over 
N. Cathar Hills to 
Assam 




















gauge mileage was 20,649, the metre gauge 
15,969 miles, and narrow gauge 3860 miles. 


THE Route MILEAGE 


It seems probable that in time the State 
will own and manage all railways. Mainly 
because of financial difficulties, in the early 
days, a complicated system of management 
grew up, some lines being owned and worked 





by the State, others State-owned and worked 


lines, built for strategic reaons, were a heavy 
burden on the finances of the country, but 
great irrigation works subsequently made the 
N.W.R. one of the great grain arteries of the 
world and it then showed a large profit. In 
the four financial years ended 1907-8 the 
average profit on the railways to the State 
was about £2 millions and in 1941-42 the 
profit was £20 millions. So that the people 


engineers not only for rapid transport, but 
for some relief from taxation. 

Considering the Indian railways as one 
system (1941-42) the total capital outlay 
amounted to Rs. 8,48,05,51,000 (Rs. 848 
crores, 5 lakhs, 51,000), the sterling equivalent 
of which is £636} millions. 

There has been much criticism of the rail- 
ways; complaints of the great discomfort 
of third-class passengers and unauthorised 
charges levied on them by lower railway 
officials seem to have been justified. But the 
charges for goods carried are amongst the 
lowest in the world and the workers are com- 
paratively well paid. 

The railways have had a notable effect in 
pacifying the north-west border and in 
increasing trade with Central Asia. Lord 
Minto, as Viceroy in 1905, mentioned the 
remarkable change on the northern frontier 
at that date as compared with the state of 
affairs when he was in India in 1875. The 
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MAIN LINE RAILWAYS 


once insurgent tribes begged him to double 
the railway to Dargai. 


An ENGINEER’s DIFFICULTIES 


In records concerning the administration 
of Lord Dalhousie we read of the experience 
of a railway engineer named O’Shaughnessey. 
“He had a field for experiment, subject to 
electric storms and perturbations unknown 
in Europe, a soil alternately baked into one 
electrical condition and sodden into another, 
winds that would lay the telegraph posts in 
England across the lines from Birmingham to 
London in a night; little timber, less iron, 
no skilled labour, no appliances at starting, 
and—the white ant. The ground which he 
selected to begin upon, on the principle of 
measuring the difficulty by its maximum, 
was a lake from June to December, and a 
wilderness of fissured clay from December to 
June. His posts had to pass through jungles 
where wild beasts used them for scratching 
stations, and savages stole them for firewood 
and rafters’ for huts. . Inquisitive monkeys 
spoiled the work ... by dragging lines into 
festoons or dangling. an ill-conducting tail 
from wire to wire. Crows, kites, and fishing 
eagles made roosting-places of the lines in 
numbers so great as to bring them to the 
ground; though once or twice a flash of 
lightning, striking a wet wire, would strew 
the ground with the carcases of the feathered 
trespassers by dozens. The white ant 
nibbled galleries in the posts, and the porcu- 
pine and bandicoot burrowed under them.” 





of India to-day have to thank the railway 


An economist has paid tribute to the work 
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of railway engineers in India. ‘The con- 
struction of railways aided the economic 
unity of India by increasing postal and tele- 
graph cciiniidceibone-.Calontan and Bom- 
bay, 1409 miles distant by rail, are within 
speaking distance by wire. The railways were 
responsible for the development of the coal 
mines, manganese and other minerals. Every- 
where there was a fight between the engineer 
and the overwhelming forces of Nature in 
India—the mountains of the Deccan were 
crossed, the rivers were bridged, and water 


was unreliable, for the workers would at 
almost any time disappear, delaying con- 
struction or movement of materials for 
months. Engineers had to waste time on 
training native workmen. Everything needed 
—even, in places, timber for sleepers—had 
to be imported from England and transported 
with imperfect facilities. The railways 
created the ports, with facilities for handling 
heavy cargo, but even in 1868 Madras was 
an open roadstead, and railway equipment 
had to be landed, at great cost, through the 

















METRE GAUGE LOCOMOTIVE, MYSORE RAILWAY 


was conserved and distributed on a vast scale. 
In the fight of Nature and the engineer, the 
engineer was beginning to win. The engi- 
neers created the foundations of the material 
progress of India, and a transformation was 
effected in the capacity of the whole country. 
It is therefore no exaggeration to call 
the railways the turning point in both the 
economic and political history of India.’’} 
The railway history of India, until com- 
paratively recent times, was a constant 
struggle to obtain capital, to lessen deficits, 
to overcome difficulties caused by floods, 
droughts, famines, and the depreciating 
rupee, which was borrowed at a rate of 2s. 
and at one time fell to 1s. 0}d. Floods swept 
away bridges and miles of embankment ; the 
volume of traffic varied enormously, accord- 
ing to climatic conditions. Even after 1900, 
when the railways were yielding a good profit, 
the Government hesitated to renew equip- 
ment or extend construction lest it involved 
new taxation. It was not until the railway 
budget was separated from the ups and downs 
of the Government Budget (1924-25) that 
there was improvement in the “ utter failure 
even to keep abreast of the day-to-day 
requirements of the traffic actually in sight 
and clamouring to be carried.’’t 
Amongst the famous British engineers who 
have devoted their lives to work in India, 
the name of Sir Clement Hindley is pro- 
minent. As Chief Commissioner for Rail- 
ways, he presided over the Railway Board 
of India. His energy and initiative caused 
the Government to adopt the policy of work- 
ing the Indian railways on a commercial 
basis. He was famous for administration ; 
his technical experience was probably the 
foundation of his success as an administrator. 


LABOUR PROBLEMS 


In the early days there was no native 
skilled labour, Europeans were affected by 
the climate and other conditions, and their 
labour was costly. Native unskilled labour 





+ Dr. L. C. A. Knowles, ‘‘ The Economie Development 


of the British Overseas Empire.’ 


surf. In 1878 there were only a few jetties 
serviceable for Calcutta, 100 miles inland, 
while only vessels of 10ft. draught could 
reach Karachi, and Bombay was but a small 
port. Correspondence with England and 
different Government Departments, there 
and in India, caused delay as exasperating 
to engineers as the vagaries of Nature and 
the natives. , 


RIVERS AND MOUNTAINS 


Although some of the lines run over fairly 
easy country, mountains, rivers, and exten- 


the cantilever bridge over. the Indus was 
built at Sukkur (before the Forth Bridge was 
designed), it was the longest of its type in the 
world: 

The G.LP. was built through difficult 
country soon after it leaves Bombay. At 
Kalyan, 34 miles distant from Bombay, two 
main lines run (1) south-east to Poona towards 
Madras and (2) north-east to Calcutta. The 
line to Poona meets the “ ghats”’ at about 
64 miles from Bombay ; it ascends 2000ft., 
with a ruling gradient of 1 in 37, reaching 
the summit at mile 179. Similarly, the 
north-east line towards Calcutta rises 2000ft.; 
over a rise of 1000ft. at the Thul Ghat the 
ruling gradient is 1 in 37. These ghat sections 
include many tunnels built through rock in 
the very early days of railway construction 
in India. Mr. James Berkeley, the engineer 
in charge, received well-merited praise from 
no less an authority than Sir Frederick 
Palmer for his success in carrying out this 
work with Indian labour in areas where the 
annual rainfall is 250in., most of which falls 
in four months. These G.I.P. railways were 
taken over by the State nearly twenty years 
ago. 

In the Indian States the Bikaner Govern- 
ment owns 883 miles. In Jodhpur 1126 
miles are worked by the Jodhpur Durbar, 
319 miles being in the British section and 
807 miles of Durbar lines. In Mysore State 
738 miles are owned by the Government. 
In H.E.H. the Nizam’s state the total mile- 
age is 1360, of which 1302 miles are Hydera- 
bad State lines and 58 miles British sections. 

In 1942 the total number of employees on 
Indian railways was 757,674, of which 1934 
were Europeans. 

The output of coal from the railway 
collieries, which supplied 42 per cent. of the 
coal used on the lines, was 3,651,639 tons 
(1941-42), an increase of 47 per cent. over 
1931-32. The inauguration of the electrified 
main line section of the G.I.P. from Kalyan 
to Poona (1929) constituted the first main 
line track to be electrified in India. 

As a general rule engineers are not so 
prolific in writing books that appeal to the 





public as are administrators, lawyers, &c. 























sive areas, flooded at certain seasons, entailed 
the construction of innumerable bridges and 
high embankments. There are at least 
fifteen rivers of the first magnitude. The 
E.1.R., connecting Calcutta with Delhi, runs 
along the valleys of the rivers Hooghly, 
Ganges, and Jumna. On a length of 400 
miles along the’ Ganges Valley, 47 million 





cubic feet of brickwork were built. When 





+ Ackworth Commission, 1921. 


LANSDOWNE CANTILEVER BRIDGE AT SUKKUR 


While technical details of design, &c., are 
of great value to specialists in the particular 
type of work described in papers read before 
technical institutions, the human relations 
and experiences of engineers in far-distant 
parts of the Empire are of great interest to 
everyone. The story of a British engineer’s 
life in India, which gives a glimpse of many 
of the difficulties surmounted, relates how a 
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big bridge over a river in Rajputana was 
puilt. The river was a raging ‘torrent a 
uarter of a mile wide; during the heavy rains 
of the monsoon months, but it shrank daily 
until it became a mere trickle in the midst 
of a waste of cement. 

At the end of the rains the engineers began 
to make soundings for the piers of the bridge. 
They had decided upon the location as the 
result of a preliminary survey, which either 
was a fake, prepared by a rascally subordinate 
to save himself trouble, or else the “ rock ” 
he had detected and entered on the plan 
“was a collection of closely compacted 
boulders, which had been washed away in 
the last flood. Whatever the reason, the 
rock on which the piers were to be built was 
simply not there at the shallow depth 
expected.” It was too late to choose an 
easier site, as a good deal of the railway had 


component parts and sent off in truck loads. 
The engineer had to ride ponies and camels 
over long distances. He went to Calcutta 
to see the work done on the caissons. He 
then realised the curious effects of living a 
lonely life in the jungle, for a visit to a town 
made him think that his manners, clothes, 
&c., would attract attention, but the feeling 
soon wore off. On his return to the bridge he 
had considerable excitement crossing a great 
river in full flood which was said to be swarm- 
ing — crocodiles. He went across on a 
contraption made of gourds like long vege- 
table marrows, his legs being submerged as 
they swept downstream, while two men swam 
along and pushed it across. Finally, he 
reached his destination, rebuilt the train, had 
to do most of the fitter’s work himself 
because the two fitters borrowed from the 





railway company disliked the solitude and 
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already been built, but all of the original 
plans for building the piers had to be altered. 

The river was miles away in the depths of 
the jungle. It was far from the nearest 
railway line, and in order to get the heavy 
machinery, electric light plant, pumps, &c., 
needed for the compressed air caissons which 
had been found to be necessary, new arrange- 
ments had to be made for transport of thou- 
sands of tons of material. A railway track 
to the site of the bridge had to be built, 
although nowadays caterpillar tractors would 
be used. A little narrow-gauge railway 
belonging to a Native State was.at a point 
20 miles from the river, but the gap had to 
be closed by rails, the caissons had to be 
designed and built, and workmen had to be 
trained to erect the machinery, sink the 
caissons, complete the underwater founda- 
tions, and work in compressed air—all in nine 
months. 

After many difficulties, an engine and a 





number of wagons were resolved: into their 


discomforts of camp life and drank heavily. 
There was some excitement when there was 
sabotage on his line, but the head man of a 
village nearby punished the offenders, and 
there was no more trouble. 

Many details about the difficulties with the 
caissons are related, and later on the camp 
was afflicted with a plague of boils. “ Our 
medical officer was a dignified Mohammedan 
gentleman, and we appealed to him to do 
something to effect a cure.... He delved 
in his books and quoted sonorous passages 
from the Koran, and decided that the visita- 
tion was an act of God and must be endured 
humbly as such.” The plague grew worse ; 
every day work was stopped for an hour 
while the sores were dressed and cleaned, yet 
no one down to the humblest coolie shirked. 
Day and night the work went on, until finally 
the bridge was built. The story gives us 
some idea of the trials and tribulations 
suffered by many engineers in India. 

(To be continued) 








Applied Research® 


By HARRY R. RICARDO, F.R.S., M.I. Mech. E. 


No. I1—(Continued from 


URING the 1914-18 war I came into con- 

tact with Sir Robert Waley-Cohen, of the 
Shell Company, who at that time was chair- 
man of a committee dealing with fuel 
supplies. To him I told of my experiments 
on detonation, of the very great importance 
I attached to it, and of my belief that it was 
largely a function of the fuel. He imme- 
diately sent me samples of a wide range of 
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fuels of different origin, which I tried out on 
my supercharging engine,-and I was able to 
show him very great differences in their 
behaviour as regards detonation. Of these 
sample fuels, by far the best was one hailing 
from Borneo. He told me, to my amaze- 
ment, that hundreds of thousands of tons of 
this particular petrol were being burnt to 
waste in the Borneo jungle merely because 








§“Nine-fifteen from Victoria,” by Victor Bayley, 
C.LE., C.B.E.; M. Inst. C.E. 


it did not comply with the existing specifica- 
tion as to specific gravity. On the strength 
of these observations, he invited me to under- 
take, as soon as the war was over, a compre- 
hensive research into the behaviour of liquid 
fuels. This, then, formed the first piece of 
large-scale research undertaken at our new 
laboratory at Shoreham. For this work, I 
was fortunate in being able to enlist the help 
of Sir Henry Tizard and Dr. Pye, as well as 
the whole-hearted co-operation of the Shell 
Company’s chemists and technical staffs, so 
that we started out with every possible 
advantage in our favour. 

For this research we designed and built a 
considerable amount of special equipment, 
including a very high-efficiency variable- 
compression engine, and another variable- 
compression engine with a toggle motion in 
place of an ordinary crank, whereby a single 
compression stroke could be made ‘and the 
piston locked at top dead centre. We used 
also my original supercharging engine with 
fixed compression and variable supercharge. 
With all this equipment and technical 
assistance we were able to carry out a very 
comprehensive investigation. This con- 
firmed generally my earlier findings as to the 
importance, nature, and mechanism of 
detonation. Our researches proved, too, 
that the tendency to detonate was by far the 
most important criterion by which to judge 
a fuel for spark ignition engines. We 
expressed this tendency both in terms of the 
highest compression at which it could be 
run in our variable-compression engine and 
of the equivalent proportion of toluene in 
heptane to match such a fuel. Later, iso- 
octane took the place of toluene as a standard, 
and to-day this rating has become universal. 
This research, which extended over several 
years, proved a godsend to us, in that it 
tided us over the first lean years after the 
1918 Armistice, taught us much, and brought 
us many contacts with industrial firms. 

Once again I was impressed by the very 
kindly and generous treatment we received, 
for not only did the Shell Company finance 
finstintingly the whole of the research, but 
they allowed us to publish all our findings 
without reservation of any kind. 

During the war I ‘had in my own workshop 
been carrying out experiments on different 
forms of combustion chamber with a view 
both to reducing detonation by mechanical 
design and to improving efficiency generally. 
At that time the side-by-side valve engine 
was in general use. It was notoriously ineffi- 
cient and very prone to detonate, but had 
many important advantages from a mecha- 
nical and manufacturing point of view. The 
general view appeared to be that the side- 
valve engine was silent, cheap, and reliable, 
but that, if an efficient engine was required, 
it was necessary to employ overhead valves. 
I was not prepared to accept this. After 
comparing the two, I was convinced that the 
higher efficiency of the overhead-valve engine 
was to be accounted for by— 


(1) Much greater turbulence. 
(2) A shorter flame travel, and hence 
less proneness to detonate. 


During 1917 I set out to try to produce in 
the side-valve engine the same combustion 
conditions as obtained in the overhead valve. 
This I sought to do— 

(1) By concentrating the main volume 
of the combustion chamber over the valves, 
leaving only the bare minimum of mecha- 
nical clearance between the piston and 
cylinder head. 

(2) So chilling the portion of the charge 
trapped in the shallow laminum between 
piston and cylinder head that it would not 





* Presidential Address. Institution of Mechanical 


Engineers, October 20th. 


detonate. 
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(3) Intensifying turbulence. 

(4) Shortening the flame travel by 
placing the sparking plug approximately 
in the centre of main combustion space, 


These measures, after a good deal of experi. 
mentation, proved entirely successful, and 
I was able eventually to obtain, from a side. 
valve engine, the same power output and 
efficiency as from an overhead valve of the 
same dimensions. 

While the fuel and other researches were 
being carried out at Shoreham, we were kept 
fairly busy on the design of new engine models 
for a wide variety of purposes. We were 
fortunate in having established during the 
war a good connection with a number of lead. 
ing engine-building firms, who employed us 
as consultants or came to us for designs of 
new models or both. 

After breaking the back of our fuel research 
in 1921 we started next, as a main line, a 
research into the possibilities of the sleeve. 
valve engine, more especially with a view to 
its use in high-powered aircraft. In this we 
were able to obtain the support of the Air 
Ministry, which financed the work under a 
research contract. After analysing the 
various forms of sleeve valve which were in 
use or had been proposed, I soon became 
convinced that the type of single sleeve 
patented by Burt and McCollum held out by 
far the greatest promise. Its career up to 
that date had not been happy, but it seemed 
that it had been dogged by ill-luck and com. 
mercial mismanagement rather than by any 
inherent technical faults. I was attracted to 
the sleeve valve for the attainment of very 
high outputs, for three main reasons :— 


(1) The head, being valveless, left com- 
plete freedom of manceuvre in the design 
of the combustion chamber. 

(2) The absence of a hot exhaust valve 
would reduce greatly the tendency to 
detonate. 

(3) The absence of valve springs re- 
moved at least one limitation on the speed 
of operation. - 


We completed our first experimental sleeve- 
valve engine in 1922—a large single-cylinder 
unit—and at once found that the absence of 
an exhaust valve and central ignition enabled 
us to raise the compression by one whole 
ratio before detonation intervened. We 
encountered, of course, a large number of 
mechanical difficulties, but none of them 
proved very formidable. 

By 1924 we had completed successfully a 
fifty-hour Air Ministry test at an output and 
efficiency far beyond anything that had been 
achieved at that date. On the strength of 
this and other successful tests on several 
sleeve-valve units of various sizes, I was able 
to persuade Sir Roy Fedden to tackle the 
development of a full-sized sleeve-valve aero- 
engine. 

After the sleeve-valve engine we chose as 
our next main line of research the light high- 
speed diesel engine. Here, again, the Air 
Ministry and later the Shell Company sup- 
ported and financed this line of development. 
As in the case of the side-valve petrol engine, 
I had never been satisfied that there was any 
fundamental reason why the diesel engine 
should not be operated at high speed and at 
high power outputs. The argument that the 
process of combustion in a diesel engine was 
so complex that it could not’ be hurried left 
me quite unconvinced, for Hopkinson’s teach- 
ing and my own experience with spark 
ignition engines had satisfied me that, given 
sufficiently intimate contact and rapid move- 
ment of the participants of combustion, no 
such limit exists. As in the case of the sleeve- 
valve engine, we first investigated and 
analysed such work as had been done in this 
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direction, and at the same time carried out a 
number of preliminary experiments on the 
combustion of fuel sprayed into moving air 
streams. As I had fully expected, the speed 
of combustion was found to be a function of 
the relative speed of the fuel droplets and 
the air. Since there was an obvious and 
fairly early limit to the speed which could be 
imparted to the liquid fuel, it seemed logical 
to me that the line of attack lay rather in 
speeding up the movement of the air in the 
combustion chamber. Our first experiments 
were carried out on a sleeve-valve engine in 
which, by suitable shaping of the port entry, 
we could obtain any desired degree either of 
general turbulence or of orderly rotational 
swirl. 

At that date (1924-25) no suitable injec- 
tion pump had been developed, and we spent 
some time on the design and development of 
a high-pressure pump to give accurate meter- 
ing and timing. This done, we at once 
obtained promising results and found no 
difficulty whatever in operating an engine on 
the diesel cycle at a speed of well over 2000 


r.p.m., and that at an efficiency comparable 
with that of large slow-speed diesel engines. 
We found, however, that, as compared with 
a petrol engine of similar dimensions, the 
high and long-sustained pressures neces- 
sitated a considerable increase, both in the 
stiffness of the engine structure and in the 
bearing surfaces required. In view of this, I 
had to report to the Air Ministry that, while 
there appeared to be no fundamental obstacle 
to the development of high speed and high 
output, such an engine would, in the four- 
cycle form at any rate, always be substantially 
heavier than a petrol engine of similar power, 
and that, though this would form a very 
serious handicap from the point of view of 
aircraft, it would probably matter little in 
the case of other commercial uses. This view 
was accepted by the Air Ministry, which, very 
generously, agreed to our making use of the 
results of our research in other directions. 

And now I think I have talked quite 
enough about myself and my own experi- 
ences, and will pass on to generalities. 





(To be continued) 








Remodelling of the Esna Barrage, Egypt 


iy has been decided that the Esna barrage 
across the Nile in Egypt, which is situated 
about 160 kiloms. below Aswan, shall be re- 
modelled. By the courtesy of the consulting 
engineers for the work, Sir Murdoch Mac- 
Donald and Partners, of Westminster, we are 
enabled to publish the following account of 
the object of the barrage and the reasons for 
its reconstruction. 


IRRIGATION IN UPPER Eoypt 


The function of the Esna barrage can be 
shown by a short description of the irrigation 
system of Upper Egypt. Prior to the con- 
struction of the Aswan dam, practically the 
whole of Upper Egypt was irrigated during 
the flood only. Such a system consists of a 
number of canals with their main intakes 
from the river situated as far upstream of the 
point where the water is required as prac- 
ticable, the reason being that the canals are 
made to flow at a flatter slope than the river, 
and the difference in head in the length of the 
canal eventually enables the water to stand 
above land level and to irrigate the area 
requiring water. For this purpose the whole 
district was divided up by embankments into 
basins of great extent, some covering many 
thousands of acres. Each of these was 
flooded from the canals to a depth of several 
feet. As the flood subsided, the basins were 
drained off and cultivated. No further water 
was given to the crops. This system is called 
basin irrigation,.and under it only one crop is 
possible in each year. 

Since that time the greater part of Upper 
Egypt has been converted to perennial 
irrigation, which practically permits two 
crops to be grown each year, but a consider- 
able area of basin land still remains near 
Esna. Although the annual Nile flood 
arrives regularly, reaching Egypt in July, 
its height varies from year to year. A few 
feet in its level make all the difference 
between complete and partial flooding of the 
basins. The result is that in low floods some 
land remains unirrigated. 

During the low flood of 1902 Sir Arthur 
Webb took the decision to close down against 
the flood the gates of the Asyut barrage, 
which had only just been completed. In this 
way he succeeded in raising the level of the 





river at the entrance to the Ibrahimia canal, 





and in sending more water down the canal 
to save the crops in the basins which would 
otherwise have been left without water. He 
knew that the barrage had not been designed 
for that purpose, but he decided to take’ the 
risk against many adverse opinions. An 
anxious time was passed, owing to the scour 
which took place downstream, but by taking 
the precaution to throw in a large amount of 
broken stone serious damage to the barrage 
was avoided. The experiment was remark- 
ably successful, as it not only saved the crops 
but enabled the Government to collect 
£600,000 of tax which would otherwise have 
had to be remitted. As a result, it was 
decided to construct a similar barrage at 
Esna which could be used to raise the level 
at the canal heads whenever the flood level 
in the river was insufficiently high. The 
work was completed in 1908. 


EXISTING BARRAGE 


The existing Esna barrage, a cross section 
of which is shown opposite, is situated 
160 kiloms. downstream of Aswan, and about 
60 kiloms. upstream of Luxor. It consists of 
120 arch spans, 5 m. wide. The piers are 
2 m. in width, with abutment piers 4 m. wide 
at every tenth opening. The piers are 
spanned by arches carrying a roadway, 6 m. 
wide. The needs of shipping are provided 
by a lock 80 m. long by 16 m. wide on the 
western bank. The river bed consists of 
sandy silt extending to great depth, so that 
a rock foundation is out of the question, and 
the masonry raft upon which the barrage is 
founded was of necessity built upon the 
permeable river bed. Protection against 
“* piping ’’ under the floor is afforded by two 
rows of cast iron piles near the upstream and 
downstream edges of the floor. 

The barrage, which is built in sandstone, 
was designed by the late Sir Arthur Webb, 
and built during the yeafs 1906, 1907, and 
1908 by John Aird and Co., the steelwork 
and ironwork being supplied and erected by 
Ransomes and Rapier, Ltd., of Ipswich. It 
was the first barrage specifically designed to 
raise the river level during the flood. It is 
only brought into operation in years when the 
annual flood is too low to provide an adequate 


charge and levels are increased in the canals, 
which have their head sluices upstream of 
the barrage. 

The barrage was designed to hold up a 
head of 1-50 m., but actually a maximum 
head of 2-65 m. has been held. This increase 
of head is obtained by fixing vertical timbers 
in the openings above the gate. In excep- 
tionally low floods this head is insufficient 
and the makeshift arrangement of vertical 
timbers is unsatisfactory. Furthermore, 
severe erosion of the dry rubble apron down- 
stream of the masonry floor has occurred 
from time to time. In order to remedy the 
deficiencies it has been found necessary to 
remodel the structure, which will then be 
fitted for use for summer regulation when the 
basins have been converted to perennial 


irrigation. 
REMODELLED BARRAGE 


A cross section of the remodelled barrage 
is shown. It is proposed to erect new 
gates so as- to increase their total height 
from the present 6-50 m. to 9-00 m., and to 
extend the masonry floor downstream by 
45-8 m., and to protect the bed for a further 
distance with concrete blocks. At the same 
time the upstream floor will be extended by 
12-75 m. Three additional cut-offs under 
the extension of the floor will also be 
provided. The piers and arches will be 
lengthened so as to increase the width of 
the roadway from 6-00 m. to 8-00 m. In 
addition to enabling the barrage to with- 
stand safely the higher heads required during 
flood, the work now to be undertaken will 
allow of the use of the barrage during summer, 
so that the land served by the two main 
canals can be irrigated perennially. 

The contract for the work has been awarded 
to Sir Lindsay Parkinson and Co., Ltd. 








The Future* 


By Sm SUMMERS HUNTER 


Our most serious thoughts must be given to 
the near future—the very near future—which, 
in other words, means that, whatever our job is 
these days, it must be tackled with all the energy 
we possess to ensure decisive victory for the 
United Nations. That is our first and supreme 
task. And, after that is achieved, we would be 
unworthy of the tremendous sacrifices that have 
been and are being made, especially by the 
younger people, in these historic times, if we 
did not maintain the greatness of this country 
and Empire in the peace as in the war. We 
shall be faced, in fact it is here now, with a 
period of transition, teeming with problems. 
The post-war world will not be a return to pre- 
war standards ; if that were so it would be a 
tragedy. But, whatever the future, the change- 
over from war to peace will demand the full 
exercise of all the qualities of co-operation and 
team work that have been so much in evidence 
during these years of war. 


PREVENTION OF Post-War UNEMPLOYMENT 


Our whole social and economic structure will 
be put to the test in this great period of transi- 
tion, and none of us dare shirk our responsi- 
bilities by leaving the statesmen and politicians 
to solve all our problems. A substantial portion 
of the civilised world will have to be rebuilt, 
and for atime many industries may suffer from 
a shortage rather than a surplus of labour ; but 
looming up in the distance—not far distant, 
according to some—is that greatest enemy of 
our generation—unemployment—which is the 
root cause of most wars, and social upheavals. 
But, in the post-war economics, if the progress 
of civilised man is to continue, unemployment 
must not be looked: upon as something unavoid- 
able. If inevitability of unemployment is 








supply of water at a high enough level for|~ 


irrigation purposes. By its means the dis- 


* From the Presidential Address to the North-East 
Coast Institution of Engineers and Shipbuilders, 
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accepted there is no hope for the future. It will 
be a very great problem to find full employment 
for the peoples of the world at some period after 
the war, when the arms factories close down 
and the pace of life becomes more normal, but 
the solution of the tasks of peace can surely 
be achieved precisely as the problems of war— 
that is, by courageous action and systematic 
planning. Had the British peoples accepted 
what appeared to be inevitable at Dunkirk in 
1940, this Presidential Address might have 
been in German ! 

‘Unemployment can be obviated. Further, it 
is not necessary that certain industries, espe- 
cially the marine industries, should be subjected 
to alternate periods of feast and famine. These 
are broader issues where the assistance and 
co-operation of statesmen and politicians’ must 
be invoked if we hope to avert a return to the 
conditions already mentioned when the ship- 
building and its associated industries of this 
country were allowed to languish. For our own 
particular part in the post-war world, if we can 
be certain of anything at all, it is that our 
industries, which mean so much to this mari- 
time nation, must be maintained on the highest 
level of efficiency. Continuity of employment 
is therefore essential and we must see to it that 
the curve.of industrial activity has fewer crests 
and troughs than it has had in the past. 

It must be confessed that British industry 
as a whole, and our own in particular, has relied 
too much on tradition. Our attitude has been 
that we knew perfectly well that we could 
supply the goods, and we took for granted that 
everyone else knew that or jolly well ought to. 
If a better ship than the British-built product 
was wanted, .. . well, good hunting! But that 
won’t go down in the post-war world. It will 
not be a question of “‘ What have you done in 
the past ?” but, rather, ““What can you do 
about it now ?” With the advance of indus- 
trialism we are not alone in our ability to design 
and build ships and their machinery. We have 
therefore to ensure that we keep pace with 
developments and maintain the spirit of the 
pioneer and not rest on, and perhaps sink with, 
our laurels. Happily, for it is a most healthy 
indication of things to come, industrial research 
is on almost everyone’s lips nowadays, and it is 
certain that this will be one of the major factors 
in post-war industry. 


INDUSTRIAL RESEARCH 


** Research ’’ has an academic sound about 
it, and some of the most worthy members of our 
profession may not be too happy at the pro- 
spect of the proverbial absent-minded professor 
giving us advice on how to run an engine works 
or ashipyard. Heaven preserve us from certain 
types of the academic mind and the ultra- 
theoretical fellows who have often the most 
wonderful ideas on paper that can do everything 
but work when translated into the realities of 
production. At the same time, there is one 
so-called adage that should now be thrown 
overboard, and that is the oft-quoted saying 
that ‘‘ an ounce of practice is worth a ton of 
theory.” On the contrary, the progress of 
industry depends increasingly on greater inroads 
of applied science. This is especially so of the 
younger industries—electrical engineering, air- 
craft construction, radio, motor-cars, new fields 
in industrial chemistry, and the like. And in 
our own industries the achievements of the pure, 
as well as the applied, scientist are coming more 
and more into play. In fact, the day is fast 
approaching when the services of even the 
masters in the realm of the abstruse mathe- 
matical and physical sciences will have to be 
called in to cope with some of the problems that 
beset us in the day-to-day job of engine building 
and ship construction. Power engineering may 
well undergo fundamental changes in the course 
of the next few years, and, what with the growth 
of electric welding technique applied to ship- 
building and engineering, the development of 
plastics, revolutionary ideas on metallurgy, 
radio communication, gas turbines, jet pro- 
pulsion, and so on, it is perfectly certain that 
even now industry must sit up and take notice 
of what the scientists and technicians are doing. 
What was yesterday a dream in the mind of the 
scientist is to-day a reality in the workaday 
world. Science is a single field and an advance 





in one section of it very often has profound 
repercussions in the rest of it. 

Scientists and inventors are always ahead of 
their time. Indeed, much that is looked upon as 
new and revolutionary in modern engineering, 
as it is from the practical point of view, was 
worked out theoretically decades ago by 
advanced technicians. Many useful ideas have 
been relatively slow in coming to the fore, not 
because their full significance could not be 
grasped by those who might have put them into 
practice, but some associated development has 
been awaited. This is especially so in the pro- 
gress of power engineering, the utilisation of 
higher steam pressures and temperatures having 
been contingent upon metallurgical advances. 
Incidentally, it would appear that it is only a 
matter of time before the results of metallurgical 
research will provide more suitable alloy metals 
for all parts of modern engines, all with a view. 
to reduction of weight, easier working in the 
shops, and of longer durability in service. 

All the wonders of modern electrical engi- 
neering have evolved from researches in pure 
science—often in pure mathematics—and it was 
from the higher flights of theory also that many 
of the integral parts of shipbuilding and marine 
engineering technique originated ; for example, 
the now indispensable tank experiments, which 
have so greatly improved hull form. Our 
scientists have been in the forefront of those 
who have helped to bring victory, and it is in 
the national interest that we show our men of 
science and our technicians as much respect in 
peace as they receive, by necessity, in modern war. 

THE INVENTOR 


In engineering and other technological indus- 
tries the spearhead of research is probably the 
inventor, and it is perhaps true that this country 
has not given inventors the attention and the 
rewards they deserve. There are various 
reasons for this, not least the inventor himself. 
Very often his method of presenting his inven- 
tion to practical men kills interest in the idea 
from the start, especially if he gives the 
impression that he is the only man on earth who 
knows what he is talking about—as is quite 
frequently the case. But we have to recognise 
that it is asking too much of human nature to 
expect in an inventor the ability to initiate 
ideas and the knowledge and technique to put 
them into practice. Some of the most successful 
inventors have been men who, in addition to 
having ideas, had the wherewithal to develop 
them—that is, experiment with the idea, build 
it, test it, persuade a company to take it up, 
and publicise it. Few inventors are in that 
happy position, and while there is little we can 
do to make inventors—like poets, they are a 
special gift from heaven—we can, at least, do 
something more in the future to help and 
encourage them. It surely must not happen that 
inventors from this country have to go abroad 
to get their ideas developed. It is untrue to say 
that Britain has entirely neglected her inventors, 
but it is true that in other countries the man of 
ideas gets much more encouragement and, 
unfortunately, there are people in this country 
who seem to imagine that whether it is a carpet, 
@ piece of furniture, or an engine, if it has a 
foreign name attaching to it, . . . well, it is the 
last word. 

Another fact to remember is that inventors 
are sometimes peculiar persons—if they were not 
they would not be inventors—and the important 
thing is to concentrate on the idea, and not the 
man or how he arrived at hisidea. For example, 
inventions often spring from the most, unex- 
pected places. Many far-reaching inventions 
have come from humble souls, working not in 
university or college laboratories, but in @ base- 
ment up some back street. Frequently the 
idea comes as an intuition and not with much 
backing of scientific training. On the other 
hand, many a brilliant mind is wasted owing to 
the lack of a sufficient grounding in scientific 
principles. It is there that ordinary mortals 
can help the inventor by giving him the neces- 
sary encouragement to acquire the knowledge 
and technique without which his dreams and 
theories are of no avail. 

EMPLOYMENT OF UNIVERSITY MEN IN INDUSTRY 

Both shipbuilding and engineering are 
developing at a pace that will demand 4 greater 





knowledge of scientific principles than was 
expected in the past. For example, the naygl 
architect and engineering designer of the futur, 
will perhaps pay more attention to eclectrigg) 
engineering and metallurgy in view of the 
development of welding in ship construction, 
And if we have to encourage young men from 
the universities to enter the shipyards and engi. 
neering works, it is important that they get 
reasonable assurance of continuity of employ. 
ment. It would, of course, be to the detriment 
of this country if the spirit of adventure should 
die, through everyone being too much spoon. 
fed, and so long as shipbuilding and maring 
engineering remain industries there will always 
be scope for that spirit. Shipbuilding and jts 
associated industries are not professiors for 
young men who are unwilling to take 4 chance, 
but that is no reason why the industries should 
be quite so precarious as a source of livelihood 
as they have been in the comparatively recent 
past. 

Another important point comes to mind on 
this subject. By all means encourage the 
university man, but in so doing we must not 
forget that in engineering and shipbuilding 
especially there are some good men who are 
not examination-minded, or it may be that 
some particular subject, such as mathematics, 
floors them for a degree. Quite a number of 
inventors are of that type—brilliantly clever in 
certain subjects and hopeless in others. In 
other words, it is important that, whatever is 
done to encourage the inflow to our industries 
of the best products of the universities and men 
of academic attainments, we do not ignore the 
man of ability who for some reason or other has 
not much of a shop window—there may be good 
stuff in the back of the shop. This observation 
is not in any way intended to deprecate the 
increasing, though belated, recognition of the 
university trained man, but we must remember 
that thousands of the finest young men of this 
land, who at this moment are sweeping the 
skies, the seas, and the minefields, will have a 
problem to settle down to academic study when 
the peace they are winning is achieved. We 
must not forget them, and where they show 
ability, irrespective of academic attainments, 
there should be no position too high for them in 
the industry. It can be taken for granted that 
the young men who will enter our industries 
from the fighting forces will play their part 
stimulating enterprise, in encouraging inven- 
tions, new ideas, and methods of production, 
A bolder outlook will be demanded from 
industry as these young men will be well aware 
of what scientific research can achieve. 


APPRENTICE TRAINING 


When the 1944 Education Act comes into 
operation a year hence, it will probably be 
necessary for us to revise our apprentice training 
scheme in order to grant part-time educational 
facilities which the Act provides, and also 
because it will mean that the younger boys for 
pre-apprenticeship training will not be available. 
During recent years it has been more fully 
realised that the educational facilities for appren- 
tices must be improved, and in respect of part- 
time education the practice in the industry has 
been in advance of the law of the country. What 
we do require and what is envisaged in the 
Institution report is either State or industry 
assistance to those capable and worthy of a 
university education by means of scholarships, 
and an easement of the normal apprenticeship 
conditions. As it is to-day, the industry loses 
a number of potentially useful members of staff 
due to the individual’s financial position. The 
new Act, when working, should’ensure a better 
educated and trained supply of skilled labour, 
highly desirable as a result of the greater com- 
plexity, refinements, and increased accuracy 
demanded of modern engineering work. The 
mechanisation of industry, which will intensify 
in the future, makes it possible to operate 
efficiently a great deal of work by semi-skilled 
labour operatives who are machine tenders and 
not mechanics. This very fact will increase the 
demand for skill on the part of the foreman, 
inspector, and setter-up class. In other words, 
craftsmanship may be less widespread in the 
future, but all those above the rank of machine 
tender will find it necessary to have a more 
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profound knowledge of their job than ever 
before if they: hope to contribute their quota to 
economic and efficient. production. 

In the designing departments, and in the 
management of the engine works or shipyard, 
two rather different types of trained men are 
required—the man of ideas and the man of the 
more practical mind who can more quickly 

p what is economically possible. These two 
types keep the ideal balance in an industrial 
establishment. The idea has been expressed 
that the inventive type, whose characteristics 
and idiosyncrasies have been referred to earlier, 
once they have designed a piece of apparatus 
on paper should be locked up, and not be allowed 
to produce interminable modifications of an 
impracticable or uneconomic nature until the 
job is finished. The designer should be fully 
acquainted with and make full use of the 
valuable work done by the British Standards 
Institution, easing thereby his own work, the 
production side, and the sales organisation. 


CONCLUSION 


From many quarters, it will be seen, there is 
much evidence of an earnest desire to maintain 
and enhance the eminence of our shipbuilding 
and engineering industries, and some indication 
has been given, it is hoped, of what industry 
intends to do by its own efforts and also of what 
it expects by way of tangible encouragement 
from the State. 

The future of the marine industries is bound 
up with the future of our friends the shipowners 
(who, we understand, are interesting them- 
selves in the questions of engine-room personnel) 
and, needless to say, they also will be unable 
to maintain their position as the premier 
carriers of world seaborne trade if they are left, 
as they were in the years between the two wars, 
to compete unaided against foreign subsidised 
tonnage. Nothing less than international 
agreement can avert that senseless cut-throat 
competition that helped to intensify the world- 
wide economic blizzard which resulted in the 
laying up of tonnage in all the harbours and 
waterways, and empty berths in the shipyards 
and idle machines in the engine shops. Planned 
economy must take the place of past follies, 
both nationally and internationally. 

By their advancement and scientific develop- 
ment, the shipbuilding and engineering indus- 
tries are rapidly making the world smaller, and 
the technicians of the United Nations have 
shown that the roads to Berlin and Tokio are 
not so long as we thought. When we see, as is 
witnessed every day now, what men in a great 
cause can do with applied science in war, it 
should give us confidence to direct that science 


_ to the even greater tasks of peace. 








Lake Drainage for Access to 
Iron Ore 


In the history of iron mining an interesting 
item is the recent work of draining one of the 
many lakes in the Ontario province of Canada 
in order to permit the open-pit excavation of a 
large body of high-quality ore lying beneath 
the bed of the lake. Shipments of this ore were 
expected to begin during 1944. This ore is of 
red and brown hematite, with a proved body of 
16 million tons, and a probable additional body 
of 14 million tons, sufficient in all to assure pro- 
duction for several years. The larger propor- 
tion may be recovered by open-pit mining, but 
underground working will be required for the 
deeper portions of the deposit. 

With the very modern development of the 
steel industry in Canada, there began an inten- 
sive search for new sources of high-quality 
ores, and an active movement to develop known 
but unworked deposits. Some sixty years 
ago specimens of good hematite were found 
along the shore of Steep Rock Lake, and from 
further study it was deduced that a great body 
of ore lay under this lake, which is about 140 
miles from the City of Port Arthur, on Lake 
Superior, According to a report by Mr. H. C. 
Rickaby, Deputy Minister of Mines in the 
Ontario Government, as published in Mines 
and Metallurgy, official organ of the American 


Institute of Mining and Metallurgical Engineers, 
twelve diamond drill holes were put down 
through the ice during the winter of 1937-38, 
and seven of these struck hematite of good 
quality. 


by a geophysical survey on the ice, and later 
by some 250 diamond drill holes, which pene- 
trated the ore body to a depth of about 15ft. 
Samples of the ore as mined showed 56-25 per 
cent. of iron and 7 per cent. moisture. Dried 
samples averaged 61-12 per cent. iron, 0-031 
per cent. phosphorus, 3-71 per cent. silica, and 
0-038 per cent. sulphur. The diamond drilling 
was followed by fifty churn-drill prospecting 
holes, and a shaft 700ft. deep, from which a 
tunnel or cross cut was driven into the ore 
body. The deposit appears to include three 
ore bodies, located almost entirely under the 
lake. It is covered by gravel and clay over- 
burden, 50ft. to 310ft. deep, under 50ft. to 
365ft. of water. 

The general situation is shown by the accom- 
panying map. The Seine River rises in Marmion 
Lake, with its water level at 1363ft. above 
datum. It flows south in a circuitous route to 
and through Steep Rock Lake, whose water 
level is 1262ft., and thence through a channel 
beginning at 1257ft. and leading to Lake 
Superior. For the drainage work the first step 
was to divert the course of the Seine River by 
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METHOD OF DRAINING STEEP ROCK LAKE 


connecting Marmion Lake with the adjacent 
Finlayson Lake—elevation 1398—by a canal 
at A, and then to lower the level of the latter 
lake by a new outlet, with canal and tunnel, at 
B. From this point a new but natural channel 
C—C, improved by dredging and other work, 
extends from B to D, a distance of about 
12 miles, and ends by a connection with the 
original course of the Seine River at D—eleva- 
tion 1257. 

With the original inlet of the Seine River 
closed by an old dam and power-house at E, 
the main part of Steep Rock Lake is being 
dewatered by pumping. In order to start 
mining as soon as possible, the new main dam 
at ‘“‘the Narrows,” shown at F, shuts off the 
western portion of Steep Rock Lake, thus 
reducing the area to be cleared by pumping. 
The pumps at F discharge into this west portion, 
which is connected with the new diversion 
channel of the Seine River by a short cut or 
canal at G. This isolated part of the lake may 
be dewatered later, if éxcavation of its bed is 
found desirable. At the old Seine River dam E 
there is the hydro-electric power plant of the 
Seine River Improvement Company, rated at 
10,000 H.P., but this is now shut down, owing 
to the diversion of the river. Electric current 
for pumping and mining will be supplied by a 
new transmission line H H, branching from the 
power system of the Hydro-Electric Power 
Commission of the Ontario Provincial Govern- 
ment. 


This exploratory drilling was supplemented | dredg: 


To connect Marmion Lake with Finlayson 
Lake at A a short canal was built, consisting of 
two end sections with Raft Lake as an inter- 
mediate section, its level being the same as 
that of Finlayson Lake. Excavation and 
ing were carried on from this last-named 
lake until only a rock plug or bulkhead remained 
and this was blown out into Marmion Lake on 
January 27th, 1944, by two heavy blasts. To 
drain Finlayson Lake into the new diversion 
channel of the Seine River at B, a tunnel 1200ft. 
long was driven, including a downward slope 
of 300ft. at an angle of 23 deg., a level portion 
820ft. long, and then a rise of 120ft., at an 
angle of 50 deg., running up to the rock bed of 
the lake. The main part of the tunnel was 
10ft. by 12ft. in section, and the rise 14ft. by 
14ft. Upon the rock bed was 40ft. of over- 
burden, consisting of gravel and boulders. 

At the final blast, breaking through to the 
lake, the torrent of water carried quantities of 
the overburden into the tunnel and slope, but 
this had been provided for by forming large 
sumps or débris chambers at the bottom of the 
rise, and at the angle between the tunnel and 
the slope. However, some of the material, 
including large boulders, came out at the mouth 
of the slope. This blast was made on July 23rd, 
1943. The dewatering of Steep Rock Lake is 
being handled by fourteen electrically driven 
centrifugal pumps, discharging 500 million 
gallons daily, so that by March, 1944, the lake 
level had been lowered nearly 20ft. 

With its low silica content of 3-7 per cent., 
this hematite ore may be used as a mixture 
with Lake Superior ores containing 10-3 per 
cent. of silica, so that 1 ton of Steep Rock ore 
added to 2 tons of Lake Superior ore would 
produce 3 tons of ore for furnace feed, averaging 
8 per cent. silica, which is approximately the 
requirement for open-hearth furnaces. Further- 
more, the low phosphorus content of 0-017 per 
cent. is said to be well below the Bessemer limit 
of 0-045 per cent. Thus a mixture of 1 ton of 
Steep Rock ore and 1 ton of ordinary non- 
Bessemer ore would provide 2 tons of ore of 
Bessemer quality. Ores from the Steep Rock 
Lake deposits are expected to average as 
follows :—Iron (dried ore), 61-3 perf cent.; 
phosphorus, 0-020; silica, 3-09; manganese, 
0-20; alumina, 0-81; lime, 0-32 ;. magnesia, 
0-27; sulphur, 0-039 per cent. There are 
three main zones of the deposits under the lake, 
and the exploratory drill holes and pioneer 
tunnel indicate that the rock is sufficiently 
water-tight to minimise or eliminate trouble 
from seepage of water into the deeper portions 
of underground workings. Geological studies 
were conducted under the direction of Mr. 
W. M. Bartley, geologist of the company, and 
Mr. Hugh M. Roberts, consulting mining 
geologist, of Duluth, U.S.A. 

The Steep Rock Iron Mines Company, Ltd., 
which has control of about 7000 acres, is 
financed partly by a loan of 5 million dollars 
from the Reconstruction Finance Corporation, 
of Washington, U.S.A., and the sale of bonds 
for 2} million dollars to investors. The supply 
of electric energy by the Ontario Hydro-Electric 
Power Commission is considered the equivalent 
of 5 million dollars, and the Canadian Govern- 
ment, through the Canadian National Railways, 
will build a 40-mile branch railway to the lake 
and also a storage and loading dock at Port 
Arthur for delivering the ore to steamers trans- 
porting it to ports on the Lower Lakes. Con- 
tracts have been placed for this construction 
work. 








Iron AND Street InstituTe.—The autumn 
general meeting of the Iron and Steel Institute will 
be held at the Institution of Civil Engineers, Great 
George Street, London, S.W.1, on Thursday, 
November 23rd, at 11 a.m. and 2.45 p.m., and on 
Friday, November 24th, from 10.30 a.m. to 1 p.m. 
The meeting will be devoted to a discussion on 
** Blast-Furnace Operation and Problems,” based 
on the following papers :—‘‘ Ironmaking at the 
Appleby-Frodingham Works of the United Steel 
Companies, Ltd.,” by G. D. Elliot and the staffs of 
the Appleby-Frodingham Ironworks, Scunthorpe, 
and of the central research department, Stocks- 
bridge (the United Steel Companies, Ltd.); and 
‘** Considerations on Blast-Furnace Practice,’ by 
T. P. Colclough, D.Sc. 
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TRADE ASSOCIATIONS 


THE Report, entitled “The Organisation 
of British Industry,” issued by the F.B.I. 
last week and summarised on another page, 
indicates very clearly a current trend of 
industrial politics. Gone or going is the 
Victorian faith that the man who did best 
for himself would also be doing best for the 
public; gone or going is the belief that 
unlimited individuality and competition 
render the best service to the community ; 
gone or going is the doctrine that the Govern- 
ment should keep its hands off industry. In 
place of these one-time articles of faith it is 
now taught that individuality must be 
moderated, that the common good cannot be 
measured by the sum of individual successes, 


2|second group there were only twenty-four 


that competition must be removed or regu- 
lated by corporate action, and that the 
Government must have a finger, if not its 
whole hand, in the industrial pie. 

To bring these new ideas into realisation 
it is evident that organisation of industry 
will be essential. There are thousands of 
separate manufacturing firms, large and 
small, in the United Kingdom. In the engi- 
neering, shipbuilding, and vehicle trades 
aione there were in 1935 nearly six thousand, 
and in the iron and steel trades nearly three 
thousand five hundred. In the first-named 
group nearly two thousand, or one-third, 
employed less than twenty-five people, only 
seventy between one thousand and one 
thousand five hundred, and only sixty-one 
over two thousand five hundred. In the 


firms of the largest size, as against nine 
hundred and two of the smallest. It cannot 
be doubted that nearly all the smallest engi- 
neering firms—that is to say, about one- 
third—and many of those of intermediate 
size, are not capable of working at the highest 
efficiency ; but, says the F.B.I., ‘‘ Unless 
British industry can operate efficiently and 
profitably it can neither create employment 
nor maintain economic and social stability. 
It is the view of the Committee that the 
effective organisation of the various branches 
of industry is essential if . . . responsibility 
towards the community is to be fulfilled.” 
In other words, the smaller firms must be 
organised out of existence or brought up to 
efficiency through corporate action with all 
the firms in the trade. Yet there must, in 
the opinion of the F.B.I., be no compulsion 
on any firm to join an association. The 
manner in which such organisation can best 
be effected, and the relationship that may 
exist between the trade associations and the 
Government is discussed in the Report. 
“The central problem,” it says, “‘ will be to 
maintain individual freedom and personal 
initiative, which have constituted, and will 
continue to constitute in future, the driving 
force behind British industrial development 
and, at the same time, satisfy the need for 
wider measures of collaboration, both within 
industry itself and in the national and ‘inter- 
national fields.” It adds, “‘ The object of 
Government policy must be to provide the 
conditions in which the creative efforts of 
industry can operate most advantageously 
in the national interest.” It will be clear 
from what we have said, but needs to be 
particularly stressed, that the F.B.I. takes a 
large and modern view of the duties of trade 
associations. It puts in the forefront of their 
objects not only service to the consumer, but 
to the nation at large. It regards the 
“encouragement of this tendency” as a 
matter of the highest importance. 

There will be found in our summary of the 
Report a section in which the F.B.I. sets out 
categorically the Functions of Trade Associa- 
tions, and it will be observed that the control 
of production and prices is not specifically 
included amongst these functions. But in 
another paragraph the F.B.I. recognises that 
in certain circumstances “some control should 
be exercised over production and/or prices.” 
Such control should not, it adds, involve 
monopoly prices which exploit the consumer 
nor bolster up inefficient producers, but “‘ the 
achievement of an economic price based on 





legitimate objective of trade associations.” 
There is a school of thought—for which The 
Times is spokesman in a leading article on this 
Report in its issue of October 26th—to which 
the fixing of prices and the control of output 
is an abomination. Since every newspaper 
fixes the price at which it sells its copies and 
its advertising space, and since it makes its 
production—numbers printed—confornr with 
the demand, it seems illogical and disin. 
genuous that our contemporary should 
oppose the same practice in other industries, 
Were we to suggest that 7'he Times should 
print an unlimited number of copies and 
endeavour to sell them at unfixed competitive 
prices, we are confident that it would reject 
the proposal as absurd. But is it any 
more absurd to ask manufacturers “to 
pursue the highest possible productivity by 
every means ” with disregard of the demand 
and no attempt to co-ordinate cost of 
manufacture with selling price? Without 
attempting to justify all fixed prices—some 
of them are unquestionably evil —it may 
be said that fair fixed prices are a con- 
venience alike to the purchaser and the 
seller, and that excessive production is 
neither good business nor good national 
pelicy. It is, we suggest, far from incon- 
ceivable that trade associations may 
prove to be effective organs for preventing 
the abuse of price and/or production control 
and for directing the application of such 
control in those cases where industry and the 
community will thereby be benefited. 


A New Air Convention 


It has long been evident that for the 
vigorous development of civil aviation a new 
Air Convention is needed ; those of Paris and 
Havana are out of date and just twice as 
many as the times require. In the years 1919 
and 1928, the dates of Paris and Havana 
respectively, it may have seemed reasonable 
to divide the world into separate hemispheres, 
but it certainly would not seem so to-day. The 
range of aircraft has grown so swiftly in the 
interval as to make any such division absurd. 
On our own Government the need for action 
has been pressed hard and often, not least 
during the many debates in the House of 
Lords, initiated by the persistence of Lord 
Londonderry. After years of such pressure, 
and, as it happens, within but a few days of 
the latest discussion in that House—during 
which no intimation was given that the 
Government had made up its mind—a White 
Paper was issued setting out in full the official 
proposals. Just why such reticence should 
be shown in one week and such publicity in 
the next we cannot fathom, but one may be 
thankful to learn at last what is proposed. 
If the British Government get their way, 
there will be but one Convention for the whole 
globe, with a much greater measure of free- 
dom for aircraft operation than has hitherto 
been known. It is not suggested that these 
proposals are put forward on behalf of the 
British Commonwealth of Nations as a whole. 
In fact, it is expressly stated that whilst “ the 
Canadian Government have already published 
their proposals, and other Commonwealth 
Governments have announced their views,” 
it seems appropriate “that H.M. Govern- 
ment in the United Kingdom should lay 
before Parliament the plan which they, for 
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air transport.” In the Paris Convention 
each party granted to the private aircraft of 
member States the rights of “ innocent 
passage "’ and of freedom of access to its 
flying fields; but the operation of regular 
commercial air services was found in practice 
to be subject to the consent of the States 
through whose territory such services passed. 
The Havana Convention of nine years later 
was pot very different, though it did not 
follow the Paris plan of requiring standards of 
technical uniformity in the operation of air- 
craft, whilst neither Convention made any 
attempt. to lay down rules covering the 
economic side of.civil transport. As a direct 
consequence of this last omission the growth 
of such services became the sport of world 
politics; any country on an international 
air route could hold operators of other coun- 
tries to ransom, even when those operators 
merely wished to cross its territory or land 
for refuelling ; moreover, there existed no 
means of regulating the unbridled use of sub- 
sidies, with the consequent risk of inter- 
national rivalries of a type that easily 
becomes dangerous. We have the oppor- 
tunity now to think again and do better. 
Our own Government’s new thoughts are to 
establish, not merely the right of innocent 
passage across all States, but the right to land 
for refuelling and for the embarkation and 
disembarkation of passengers, mail, and 
freight to and from the country of origin of 
the aircraft ; also to attempt to define the 
international air routes subject to inter- 
national regulation and to determine the fre- 
quency of the services, as well as their dis- 
tribution between the operating countries. 
It is proposed also to fix the rates of carriage 


modation, and to draw up safety regulations 
for airworthiness and for the licensing of 
personnel and aircraft, as well as for the pro- 
vision of radio and meteorological aids, with 
as great a measure as possible of standardisa- 
tion in the instrumental apparatus. 

The field is indeed large, and to provide for 
its being efficiently covered it is proposed 
that there should be an International Air 
Authority having under it an Operational 
Executive (with subsidiary Regional Panels), 
together with Sub-Commissions to deal with 
technical matters. The Air Authority itself 
would, it is suggested, consist of representa- 
tives of all the ratifying States, and would 
need to be placed in proper relationship to 
any “World Security Organisation.” To 
some persons this scheme, extensive as it is, 
will not seem to go as far as it might, but it 
is unquestionably a great advance on the Paris 
and Havana Conventions, under which civil 
aviation has had to struggle in past years. 
The main criticism so far is that these pro- 
posals do not allow passengers, mail, and 
freight to be picked up from any countries 
at which the aircraft may have stopped 
en route. In fact, the air tramp is not 
encouraged. But the arguments on this 
point, for and against, can be ventilated at 
the coming Conference at Chicago. The 
Government of the United Kingdom may 
well have thought that free and open dis- 
cussion on this question would be the best 
way of treating it. After all, it does come 


rather close to that right of cabotage (the 
operation of the internal services in any 
State), which is always guarded jealously. 


air services should be owned or operated (or 
both) by Governments, whether grouped 
internationally or not, the White Paper is 
silent. The scheme could be worked either 
way. But it will almost certainly be found 
that agreement can only be attained if States 
are allowed complete freedom to operate by 
public or private enterprise, as they wisb. 
As now proposed, the regulations would seem 
to fit easily into the operation of British 
Transocean Air Services by shipping firms, 
since their long-established mode of pro- 
ceeding by “shipping conferences” would 
appear to be closely analogous to that pro- 
posed for the Regional Panels of the proposed 
Operational Executive. 








Obituary 


DR. THOMAS SWINDEN 


We have to record with great regret that 
Dr. Swinden, director of research to the 
United Steel Companies, Ltd., died suddenly 
while at the Stocksbridge works of Samuel 
Fox and Co., Ltd., in the early afternoon of 
Friday, October 27th. 

He never spared himself in his work, but 
the additional strain placed upon him in the 
war years had already left its mark upon him, 
as in March of this year his medical advisers 
counselled him to take a complete rest for a 
time. For slightly more than six months he 
followed this advice and had recovered so 
well that he had reassumed part of his former 
activities with apparently no ill-effect. The 
shock of his loss was therefore all the keener, 
not only to his family, but also to his staff and 
colleagues, by whom he was held in such deep 
and sincere respect. 

He was born in Sheffield in 1886; and 
received his first schooling at the Central 
Secondary School, Sheffield, continuing his 
education at Sheffield University, where he 
obtained an Associateship in Metallurgy in 
1905, being a Mappin Medallist and a City 
and Guilds Bronze Medallist. Subsequently 
he won the 1851 Exhibition Scholarship for 
the years 1906-08, studying at Sheffield, 
Stockholm, and Upsala. He graduated as 
B.Met. in 1907, M.Met. in 1908, and D.Met. 
in 1913. From 1909 to 1913 Dr. Swinden was 
a Carnegie Research Scholar, winning the 
Carnegie Gold Medal, and a Freeman of the 
Cutlers’ Company. 

After some experience with Dr. Longmuir 
in consulting practice, Dr. Swinden joined 
Samuel Fox and Co., Ltd., of Stocksbridge, 
in 1909 as chief chemist, subsequently 
becoming chief metallurgist and later works 
manager and director. In 1932 he relin- 
quished the position of works manager to 
become director of research of the United 
Steel Companies, Ltd., while still retaining 
his directorship of Samuel Fox and Co., Ltd., 
an associate company of the United Steel 
Companies, Ltd: He was also a director of 
the Distington Hematite Iron Company, 
Ltd., and of the British Magnesite Corpora- 
tion, Ltd. 

The combination of practical experience in 
laboratory and works management and in 
steel making, with his seientific training and 
bias, made Dr. Swinden an outstanding 
personality, ideally fitted for the highly 
responsible position of director of research. 
The central research department at Stocks- 
bridge, which was his headquarters, bears the 
hall-mark of the care with which he planned 
it. It contains probably one of the finest 
sets of equipment to be found in an industrial 


care was devoted to the selection of the senior 
staff, which under his guidance has become a 
most effective team. 

Following his early pioneer work on 
tungsten and molybdenum ssteels, Dr. 
Swinden made very many contributions to‘ 
technical literature, which earned for him the 
much-prized distinction of the Bessemer Gold 
Medal of the Iron and Steel Institute, the 
M. ©. James Gold Medal of the North-East 
Coast Institution of Engineers and Ship- 
builders, and the Silver Medal of the Insti- 
tute of Marine Engineers. His activities, 
however, did not end with his direct duties in 
the United Steel Companjes, Ltd. To keep 
abreast of current research and to make a 
fitting contribution to the common pool of 
knowledge, he was a member of the Iron and 
Steel Industrial Research Council, Vice- 
President of the Iron and Steel Institute, as 
well as a member of innumerable Joint Com- 
mittees and Sub-Committees of the British 
Iron and Steel Federation and the Iron and 
Steel Institute, and Chairman of several. 
He was one of the founder members and a 
Member of Council of the new British Iron 
and Steel Research Association which is to 
undertake the reorganisation of co-operative 
research in the iron and steel industry. 

His death represents a great loss, not only 
to the United Steel Companies, Ltd., and 
their staff, but also to industry generally, 
both nationally and internationally. He 
combined with undoubted genius and ability 
that rare quality of leadership as well as a 
natural kindliness and tolerance which 
endeared him to all with whom he came in 
contact. 








‘Letters to the Editor 





(We do not hold ourselves responsible for the opinions of 
our correspondents) 


STEAM LOCOMOTIVE CYLINDER 
PERFORMANCE 


Sir,—I was very interested in Dr. Tuplin’s 
article in your issue of June 23rd, and wish that 
the majority of locomotive engineers would 
agree with his summary. 

Mr. Holcroft, in his letter of September 
15th, considers that there is no case for replac- 
ing present valves and valve gears, and I wish 
I held the same opinion, because it would have 
saved me a great deal of effort in trying to 
sonvince others how much these old valve geaps” 
limit the capacity of modern single-expansion 
locomotives in economical cut-off positions, and 
thus increase the amount of wasteful long 
cut-off working. 

Up to a few years before the war I also held 
orthodox opinions, and probably should have 
continued to do so if I had not started to make 
constant-speed tests using a counter-pressure- 
braked locomotive behind a dynamometer car. 

British locomotives have not been tested by 
this method before, and due to its use some new 
facts have succeeded in getting into my head. 
From many tests on modern single-expansion 
locomotives fitted with conventional valve 
gear there is good evidence that there can be 
no outstanding advance so long as it is retained. 
It is suitable for old-type boilers, using satu- 
rated steam, but greatly limits the available 
capacity at economical rates of cut-off that 
modern boiler pressures and superheating 
render possible, not only at high speeds, but at 
the normal speeds of general utility engines. 

If an experimental engineer has adequate 
facilities he cannot help finding out new facts 
unknown to others. His knowledge of human 
nature makes him realise that if these facts are 
unpleasant and contrary to old opinions, few 
will want to believe them, many will resent 








On the much-debated question whether civil 
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them, and it may be years before they are appre- 
ciated. It was a long time before people would 
believe that the earth was round. 

If any of your readers are interested, and do 
not mind hard thinking, they can obtain further 
information in Journal No. 173 of the Institu- 
tion of Locomotive Engineers. 

It is gratifying to the writer to see from Mr. 
Poultney’s letter in your issue of September 
29th that an American engineer has also drawn 
attention to the defects of conventional valve 
gear after making tests. His opinion that 
separate steam and exhaust valves are neces- 
sary is not proved wrong by Mr. Holcroft’s con- 

.cluding paragraph or the remarks in Mr. 

Parker’s letter in your issue of October 6th, 
or Mr. Thorley’s in that of October 6th. They 
are referring to particular types which have 
given disappointing results for reasons known 
to experimental engineers, and should not be 
allowed to condemn the independent valve 
principle. 

To make a success of this, ingenuity is not 
enough, scientific laws must be fully under- 
stood, and also the defects of human nature. 
This means that after understanding why there 
is only one type of valve that can do what is 
required, a great deal of painstaking work must 
be undertaken in simplifying the mechanism, 
making it foolproof and robust enough to work 
with about as much attention as a farm imple- 
ment receives. 

Development work of this nature cannot be 
considered during the present crisis. Those 
interested in improved steam distribution can 
only talk and write about it in the hope that 
they may influence the opinion of others. 

In the post-war period there will be no 
advance from the talking and writing stage 
unless someoné with the power to act decides 
to do so and makes a serious effort to find some 
back-room boys with the necessary ability and 
resolution, and gives them a free hand. It will 
take them about two years, and to anyone but 
an experimental engineer it would seem a dog’s 
life. T. Rosson. 


Darlington, October 23rd. 


COUNCIL OF THE INSTITUTION OF CIVIL 
ENGINEERS 


Srr,—You were good enough to publish a 
letter from me on September Ist about the pro- 
posal of the Council of the Institution of Civil 
Engineers to amend the rules so as to prohibit 
canvassing in support of candidates for the 
Council. 

The penalty for such canvassing is to be 
expulsion from the Institution. 

Both from your correspondence columns and 
discussions with other members, I find there is 
widespread objection to the Council’s proposals. 
It would therefore seem advantageous to bring 
such opposition to a head by sending a memorial 
to the Council, praying for the withdrawal of 
their proposed amendment to the rules embodied 
in Resolution No. 15. The resolution is to be 
put to a special general meeting on February 
20th next. 

The terms of the memorial are given below. 
May I, through your columns, request all 
corporate members who support the memorial 
to write me, so that their names may be 
appended ? A postcard would do, and the 
address is 8, Montpelier Row, Twickenham, 
Middlesex. 

Members who do not approve of the proposed 
by-law, but yet do not wish to support the 
memorial, are asked at least to vote against the 
Resolution No. 15. 

May I endorse the suggestion made by Mr. 
Best in your issue of October 27th that members 
who have already inadvertently voted for this 
amendment by post should withdraw their vote 
by vest or, better still, by coming to the special 


general meeting and acting in accordance with 
the Supplemental Charter dated February, 
1922, which permits postal votes to be with- 
drawn by personal presence at the meeting ? 
F. NEWHOUSE. 
Twickenham, October 31st. 


MEMORIAL TO THE PRESIDENT AND COUNCIL OF 
THE INSTITUTION OF CIVIL ENGINEERS 


CANVASSING 


1. The Council proposes to submit to a 
special general meeting on February 20th, 1945, 
a resolution (No. 15), proposing a new by-law 
to forbid canvassing in support of candidature 
for membership of the Council of the Institution. 

2. No reasons have been furnished by the 
Council why such a by-law is necessary or desir- 
able, except that the Council consider canvassing 
wrong. . 

3. By-law 62 provides that votes may be 
cast for the election to the Council of a corporate 
member or members not nominated. by the 
Council. It is quite apparent that this provision 
would be ineffectual and futile unless members 
were at liberty to co-operate with a view to the 
election of a particular corporate member or 
members not included by the Council in the 
balloting list. But such co-operation is 
impossible without some “ form of canvassing.” 
One effect of the proposed new by-law would 
therefore be the practical nullification of the 
existing By-law 62 and the destruction of one of 
the present privileges of membership. The new 
by-law would also destroy the only safeguard 
members now have against the control of the 
Institution falling into the hands of a group. 

4. The penalty proposed to be inflicted by 
the Council on any member who does in fact 
engage in canvassing may be expulsion from the 
Institution under By-law 30. 

5. Such expulsion, for canvassing at an 
election, would cause the member to lose his 
status as a Chartered Civil Engineer. 

6. The Charter lays down that the Institution 
places no restriction upon candidate’ for mem- 
bership except that of appropriate preparation 
for and competence in the profession, and good 
reputation, and that all competent and reputable 
civil engineers of British nationality are eligible 
for membership. 

7. A by-law giving the Council the right to 
expel a. member for canvassing and thus deprive 
him of his title of Chartered Civil Engineer is 
therefore contrary to the express stipulation of 
the Charter on the conditions of membership of 
the Institution, for the act of canvassing cannot 
alter either a member’s competence or good 
reputation. 

8. To forbid canvassing would restrict mem- 
bership of the Council to nominees of the Council 
and would, in effect, negative the provision of 
the Charter that’ the general meeting shall 
choose the members of the Council. 

9. There seems to be little evidence that even 
the present mode of election of the Council 
operates in that way, and it is certain that if 
the proposed rule about canvassing be accepted, 
the power of the Council would remain per- 
manently in the hands of a self-renewing body. 

10. This is contrary to the best interests of 
the Institution and the profession, and for that 
reason the corporate members of the Institution 
of Civil Engineers whose names are given below 
pray the Council to withdraw the proposed 
Resolution No, 15. 





Simm,—I was very interested to read the letter 
from Mr. Best in your current issue, in view of 
the fact that I proposed the motion to which he 
refers. 

The question to be decided is whether or not 
an annual general meeting of the Institution of 
Civil Engineers is representative of the members. 
In my opinion; it was on this occasion repre- 





sentative, and it is significant that there were 


only three dissentient votes ; in fact, the motion 
was carried almost unanimously. 

If there had been a general feeling in favour 
of canvassing, surely it is reasonable to suppose 
that there would have been a more vigorous 
discussion. As it was, the writer found that he 
was supported fully by one member for whom 
he has the highest regard and whom he con. 
siders to be one of the leaders in the profession, 

As regards “springing the motion unex. 
pectedly on the meeting,” I would say that | 
wrote both to the Secretary and to the President 
on the matter beforehand, and every oppor. 
tunity was given to members to speak at the 
meeting. No doubt Mr. Best will take ful] 
opportunity to reverse this motion when the 
revised rules come before the special meeting 
of the Institution in February. 

Rott Hammonp, 
A.C.G.I., Assoc. M. Inst. C.K. 

Sheffield, October 28th. 

MECHANISATION OF BRITISH 
COLLIERIES 


Smr,—The recent articles by Sir Richard 
Redmayne on ‘‘ The Mechanisation of British 
Collieries *’ have -not, in the writer’s opinion, 
been very helpful in enabling readers to obtain 
a clear conception of the present coal mining 
problem. More data regarding the output per 
operator in British aud American coal mines 
would have clarified the issue considerably. 

Further, in his conclusion, Sir Richard would 
have us believe that the lay-out, management, 
and processes of British collieries is “ fully 
abreast of that of other countries,” a statement 
which is hard to reconcile with recent statistics 
published in The Economist, which show that 
the output per operator per year in British 
coal mines has fallen by 9 per cent. between 
1939 and 1943, whilst the net cost per ton has 
increased by 83-7 per cent. during the same 
period. 

Though the writer has no intimate knowledge 
of coal mining, it is obvious that many con- 
ditions in American coal mines will be different 
to those of our mines, but it would be unwise to 
assume that these differences are all to our 
disadvantage. 

The chief purpose of the engineer is to over- 
come problems and difficulties, and when 
carried out with determination it is often found 
that conditions, which on first consideration 
appear to be disadvantages, can be turned into 
advantages, this being the objective of all 
research and development. 

If Britain is even to maintain its present 
position among the great industrial nations of 
the world, it is imperative that we can produce 
coal at a cost at least comparable with other 
nations, as we have no large quantity of alter- 
native power, such as oil and water. 

When we are prepared to admit that all is 
not well with our coal production and commence 
to direct intensive efforts towards improving 
the same, we may not only retain our present 
position, but perhaps regain some of our lost 
supremacy in the manufacture of goods and 
machinery of all kinds. J. E. KEat. 

Basingstoke, Hants, October 30th. 

[It is generally recognised that the decrease 
of output and the increase of price are prin- 
cipally due to other causes than those discussed 
by Sir Richard Redmayne.—Ep. THE E.] 











EXHIBITION OF OLD. ScrentIFIC INSTRUMENTS.— 
An Exhibition of Historic and Old Scientific Instru- 
ments and Books, drawn from the collection which 
Mr. R. 8S. Whipple is presenting to the University 
of Cambridge, will be held in the East Room of the 
Old Schools (near the Senate House), Cambridge, 
from November 4th to 11th inclusive. The exhi- 
bition will be opened by Sir Henry Dale, President 
of the Royal Society, on November 4th, at 2.45 p.m. 
Admission will be free, without ticket, on weekdays 





from 10 a.m. to 5 p.m. 
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Swiss. Machine Tool Construction’ 


By Professor NETTLERt 
No. I 


N making a survey of the Swiss machine 

tool industry, new designs and improvements 
in already existing machines are always to be 
found. Accessories are created to extend the 
field of usefulness of a machine tool and make 
it’more universal in application. In the Swiss 
machine tool industry there is a tendency to 
further the construction of the multi-purpose 
machine and to give up making the single- 
purpose machine. The latter is certainly the 
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FiG. 1—-WORK DONE ON VERTICAL PLANER 


Spline Hub 


right machine for use in series manufacture, and 
is therefore dependent for the greater part, even 
if not exclusively, on the work done at the 
moment. 

The Swiss machine tool industry is decidedly 
a high-grade engineering industry, whose pro- 
ducts are capable of turning out the most 
accurate work even under severe stipulations 
as regards finish. The time taken for all the 
operations on the workpiece under construc- 
tion has to be short, and the expenditure of 
energy required for the work must be low. 





done pioneer work in connection with planing 
machines of Swiss construction. Several years 
have passed since he submitted to the Swiss 
machine tool industry the working drawings of 
a shaping machine. These shaping machines, 
or high-speed planers, ‘‘ Schaerer Original,” for 
horizontal machining with a ram stroke of 
650 mm., have subsequently proved good in 
service, and found a ready market in Switzer- 
land and other countries. The vertical planer 
and the planer for long work, ‘“‘ Schaerer 
Original,’’ have appeared as a logical further 
development. On the vertical planer work can 
be done which it would hardly be possible to 
execute on a shaper of the horizontal type, 
except perhaps very uneconomically in cases of 
necessity. The working range of the vertical 
planer overlaps that of the shaper to a certain 
extent ; but then it mainly solves entirely new 
problems in connection with machining. Typical 
examples of workpieces machined internally 
and externally on a vertical planer without any 
change of fixing are shown in Fig. 1. From 
these examples of machining it will be very 
easy for the practical man to deduce further 
possibilities of application to*suit his require- 
ments. 

The vertical planer incorporates a number of 
improvements as compared with the usual 
slotting machines, so that it is. a completely new 
machine, being designed on quite new lines. 
For instance, the ram moves on a special slide 
which can be inclined at any angle up to 5 deg., 
a feature of particular value when making 
undercuts in cutting tools. The toolholder can be 
swivelled through 360 deg., and allows work to be 
done on high pieces with short tools, so that no 
springing of the tool is to be feared. Because of 
the vertical manner of working, the workpiece is 
pressed on to the table. Consequently, a rela- 
tively loose fixing of the workpiece is sufficient 
to allow heavy cuts to be made. The unproduc- 
tive times of the machine are reduced to a 
minimum by a quick-return motion of the ram. 








for general service and a suitable machine for 
many special kinds of work in a tool room. 

The design of the long planer, ‘‘ Schaerer 
Original,” Fig. 2, differs in many respects from 
known table planing machines. One essential 
difference is that the upright supporting the 
cross-bar does not form a fixed part of the bed. 
It is movable longitudinally and can be bolted 
firmly to the bed at any desired working 
position. This gives the advantage of shorter 
times for setting up, since the cross-bar can 
be moved to the exact part of the workpiece 
where machining is required. The fixing table 
always rests on its guide, which is twice as long, 
and is therefore never overhanging. The 
accuracy of the work done on the long planer is 
very high. The machine has oil-operated con- 
trol. By means of a single lever, and the well- 
known “Schaerer Radiax’”’ gear, the table 
can be moved at one of twenty-four speeds, 
from 5-5 to 80 strokes per minute. It is thus 
possible to obtain, within narrow limits, the 
most favourable cutting speed, and thereby the 
shortest machining times, for any material. 
The hydraulic control also operates the feed of 
the planer head in all four directions, and 
supplies oil under pressure to all sliding parts. 
The dimensions of this Swiss table planing 
machine are:—Length of table, 1240 mm.; 
length of bed, 2380 mm.; breadth of table, 
520 mm.; height of pass between the uprights, 
520 mm.; power of motor, 12 H.P. The design 
of the long planer and its dimensions allow 
planing to be done with strokes up to 1000 mm. 


‘| Among the useful accessory equipment should 


be mentioned the dividing head and circular 
shaping device with its tail stock. The revers- 
ing and rotating motions are automatic and are 
derived, as required, from the table motions. 
For circular shaping of all kinds, but particu- 
larly for making splined shafts, this additional 
apparatus is particularly suitable. 


Miniinc MACHINES 


Milling work is only economical when the 
capabilities of the milling tools can be fully 
utilised. The variations in the cutting forces 
that occur during the milling operation are 
serious drawbacks to obtaining good production 
and accurate and satisfactory machining. The 
success of any milling operation depends not 
only on the fixing of the workpiece and the 





























FIG. 2—LONG PLANER WITH ADJUSTABLE TOOL HOLDER 


Prime importance must be given to the accuracy 
and the surface finish of the workpiece. The 
following descriptions deal with a number of the 
more modern machine tools and accessories for 
machining by cutting and by non-cutting 
methods. 
Pianina MAcHINES 
The well-known designer, O. Schaerer, has 


* Translated from Tecknik, a publication of the Neuve 
Zurcher Zeitung, October, 1943. 
+ Technical College of Winterthur. 











The whole machine is driven by a 3 H.P. electric 
motor located within the bed. The work- 
piece to be machined is fixed on a circular table, 
500 mm. in diameter, which is in one piece with 
the cross slide. Together they rest on the well- 
guided main slide, with direction of motion at 
right angles to the upright. The various possi- 
bilities of movement, the great number of 
strokes of the ram, the energy required, and the 
degree of accuracy attained, all make the 
vertical planer a good production machine tool 





FiG. 3—SURFACE GRINDING MACHINE 


quality of the cutter, but also, and almost 
exclusively, on the rigidity of the machine. 
The configuration of the machine must be such 
that any deformation due to external forces is 
kept at an absolute minimum. The fundamental 
idea underlying the design of a high-production ' 
miller is a closed rigid frame, which, according 
to the theory of the strength of materials, will 
presumably be least subject to flexible deforma- 
tion—Fig. 4. 

In the design of the rigid milling machine, the 
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consistent application of the above-mentioned 
principle is to be seen. The external feature of 
the machine is to be sought in its build, and is 
characterised by a circular out-board support. 
With this the enclosed rigid frame is created. 
The supporting column provides the wide table 
bracket with a second support. When milling 
against the direction of feed, trouble is often 
caused by the friction on the teeth of the cutter 
at the moment when it enters the material. In 
the machine under consideration this defect 
will not appear at all, or only to a very insigni- 
ficant extent, because of a slight bending of the 
milling arbor, which can hardly be measured. 
Among the economical advantages is less wear 
on the cutters of the milling machine, thereby 


makes the longitudinal motion and the bracket 
the vertical adjustment, so that the workpiece 
is movable in two directions. In contrast to 
many milling machines, the third motion is in 
this design effected by the tool, #.e., the trans- 
verse motion is effected by the whole headstock. 
All motions are automatic and are effected by 
a separate feed motor, 0:55 H.P. at 2720 r.p.m. 
The milling spindle is driven by a motor installed 
in the foot of the column ; it is rated at 2:5 H.P. 
at 3000 r.p.m. By a combination of switching 
elements the necessary attendance times become 
very short. Thus the turning of a single knob 
allows the milling spindle to be adjusted to one 
of twelve different speeds, a single hand wheel, 





in conjunction with a mechnical positioning 
switch, controls all feed 
motions, and with two 
hand wheels milling can 








Fic. 4—RIGID MILLING MACHINE 


effecting a considerable saving in expensive 
tools, as well as in power. The driving of the 
cutter spindle and the motions for all feeds is 
effected by one single motor. While the 
machine is working, the speed of the milling 
spindle can be.changed to one of sixteen speeds, 
stepped in geometrical progression; also the 
feeds and their directions—longitudinal, trans- 
versal, and vertical—can then be altered. 
Quick return motions in‘all three directions 
ensure &@ minimum of lost time. This adapt- 
ability of the machine and its rigidity guarantee 
& maximum removal of material per minute in 
roughing work and the very best accuracy and 
surface finish in finishing work. This rigid 
milling machine is built in various models in 
accordance with the requirements of simpler or 
more complicated operations and the size of the 
workpieces handled. In the small model the 
table measures 900 mm. by 330 mm., in the large 
model 2200 mm. by 600 mm., the motors being of 
6 and 30 H.P. respectively. Because of the 
rigid construction, it is possible to have four 
cutters at work simultaneously. By making 
use of certain accessories, the machine becomes 
@ universal machine which can carry out all 
usual milling work, producing, for instance, 
spiral grooves, worms, toothed racks, splined 
shafts, &c. If the machine is equipped with an 
hydraulic copying device, complicated shapes 
in two dimensions, and also solid shapes, can 
be produced—Fig. 5. The device works with 
oil under pressure, and through a feeler controls 
the vertical motion of the table in accordance 
with a template. Special milling machines of 
large size are built in accordance with the 
principle of the rigid frame, such as portal 
milling machines, surface milling machines with 
hydraulic copying device and a table measuring 
16-2 m. by0-6m., vertical milling machines with 
swivelling milling head, and milling machines 
with six and more vertical milling spindles. 

A milling machine for medium and smaller 
work with a few heavy cuts proves useful 
in a large number of machining problems. 
The area of the fixing surface measures 
540 mm. by 280 mm., and the milling table has a 
vertical movement of 400 mm. The machine 
is of open construction ; that is to say, without 
a closed front. For taking the cutting forces 
confidence can be placed in the solid columns 
with the wide bracket to give an excellent and 
rigid support for the table. The ribbed table 





be done in two direc- 
tions at right angles to 
each otherand in accord- 
ance with a_ sketch. 
Scales in all three direc- 
tions, stops, fixings for 
dial gauges and gauge 
blockattachments, point 
to a machine intended 
for very accurate 
work. In principle, the 
machine is a horizontal 
miller. By setting a 
vertical milling head 
on the end of the head- 
stock the machine be- 
comes a vertical miller 
. for milling and drilling 
work—Fig. 6. The verti- 
cal milling spindlemakes 
a stroke of 60 mm., 
and has automatic feed 
with stop-reversal and 
manual operation. The milling head can also 
be swivelled about its horizontal axis. If a 
further accessory, @ copying device, is added, 
the machine works as a copying miller. This 
ingenious accessory ig operated by hand in a 
very simple manner. Its special feature is a 
template fixture which, protected from chips, 
lies under the circular table where the copying 
tappet is also arranged. A further accessory 
which renders good service is the vertical 
slotting apparatus with adjustable stroke. 
This, together with the circular table with 
division plates, which is also supplied as an 
accessory, allows many simple and complicated 
slotting operations to be performed. For milling 
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Roughing 4-5 min., Finishing 5 min. 
Fic. 5—Copy MILLING OF CONNECTING -Rops 


slides and keyways at any desired angles a 
dividing apparatus with counter-centre is used. 


GrinpIna MAcHINES 


In prime movers and driven machines the 
stipulations made regarding the surface finish 
of moving parts and the accuracy with which 
they are to be machined become more and more 
severe the higher the speeds of rotation, the 
smoother the machines have to run, and the 
greater the length of life demanded from them. 
Fits become closer and machining with cutting 
tools is no longer sufficiently accurate. The 
parts must be ground, and a particular kind of 

grinding machine ‘has to be used to suit the 





shape of the part in question. The construc- 


tion of grinding machines makes very high 
demands on workshop equipment. Generally 
speaking, a grinding machine must be particu. 


called into play during the grinding operations 
may not have an unfavourable effect on tho 
finish of the part being ground. The bearings 
of the grinding wheel with its high peripheral 
speeds of 30-35 m. per second, obtaining as 
smooth motion as possible for the table speed, 
which must be infinitely variable and reversible, 
the precise positioning of the grinding wheel, 
and driving the workpiece headstock spindle in 
cylindrical grinding machines at speeds as 
infinitely variable as possible—all these are 
problems which need to be solved with extreme 
care and accuracy. Grinding machines of 
Swiss make, such as cylindrical grinders, sur. 
face grinders, tool grinders, and special grinders, 
have reached a high degree of precision and 
capacity. 

The surface grinder (Fig. 3) has an efficient 
covering of the slides to prevent the entry of 
dust from the grinding wheel, removal of dust 
by aspiration, an apparatus for truing, the 
grinding wheel, forced lubrication of all sliding 
and rotating parts, handy arrangement of the 
electric controls, and connections for a magnetic 
chuck. Smooth working of the machine is 
ensured by carefully designed hydraulic opera- 
tion for the longitudinal and transverse motions 
of the table. The table speed is 0-20 m. per 














FIG. 6—-HORIZONTAL MILLING MACHINE 


minute, and is infinitely variable. The impulse 
for the transverse motion is given hydrau- 
lically, and its force is determined by a ratchet 
mechanism over a screw spindle. The coarse 
and fine adjustments of the grinding wheel are 
provided in an elegant manner and conveniently 
arranged. On the arm of the grinding support 
are two push buttons and a hand wheel. When 
the operator pushes one or other of the*buttons 
he starts a small motor located on the frame, 
and this makes the coarse adjustment of the 
grinding wheel. The degree of fine adjustment 
is set with a hand wheel in connection with a 
large graduated disc with divisions of 0-002 mm. 
Freedom from vibration is obtained by good 
support of the grinding spindle in its bearings 
and having it dynamically balanced with the 
grinding wheel, and by driving with silk belts. 
The surface grinder has the following principal 
dimensions :—Size of table (fixing surface), 
680 mm. by 220 mm.; maximum motions of 
table, 700 mm. longitudinally and 250 mm. 
transversely ; vertical motion of grinding 
support, 300 mm.; diameter of grinding wheel, 
250 mm.; and its speed 2960 r.p.m.; the grind- 
ing wheel motor being rated at 1-5 H. S. 





(To be continued) 
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The Organisation of British 
Industry* 


THE years following the conclusion of the war 
will call for the maximum efficiency in the 
operation of British industry, both in the home 
and export markets. The central problem will 
be to maintain individual freedom and personal 
jnitiative which have constituted, and will 
continue to constitute in future, the driving 
force behind British industrial development and, 
at the same time, satisfy the need for wider 
measures of collaboration, both within industry 
itself and in the national and international 
fields. The object of Government policy must 
be to provide the conditions in which the creative 
efforts of industry can operate most advan- 
tageously in the national interest. 

While the enterprise, initiative, and experi- 
ence of individual firms should continue to be 
responsible for productior, certain aspects of 

st-war national and irternational recon- 
struction will call for co-operation between the 
Government and industry or branches of 
industry on an organised basis. Unless industry 
itself takes steps, where it has not already done 
so, to provide suitable organisation, the Govern- 
ment may find itself compelled by the pressure 
of circumstances to devise channels of adminis- 
tration of its own. The ideal from the national 
point of view would be that the Government 
should confine itself to producing a framework 
of national economic policy, leaving the details 
to be filled in by working organisations provided 
by the industries themselves, staffed by persons 
trained by knowledge and experience to handle 
the technical and commercial problems of the 
industry involved. 

The structure of industry in this country is 
extremely complex, as it is made up of tens of 
thousands of small firms, spread over a large 
variety of industries in total employing many 
hundreds of thousands of employees (see table). 


Size of Engineering and Allied Firms, 1935 
































Size of firm. Iron | Engineering, 
Average and shipbuildin; Non- 
number steel teen vehicles} Ferrous 
employed. trades. trades. trades. 
1l— 24 902 1,910 441 
26- 49 ... ... 888 1,473 338 
- 8 ... «.. 650 924 253 
100- 199... ... 469 626 139 
200- 299 ... ... 201 268 54 
300— 399 108 149 31 
400- 499 . 49 98 15 
500- 749 . 67 136 16 
750- 999 35 68 7 
1000-1499 28 70 
1500-1999 12 38 1] 
2000-2499 ... 13 26 
2500 and over 24 61 
Total No. of firms 
employing 11 and 
one ia eee 3,446 5,847 1,305 
Total No. employed 
by firms employ- 
ing 11 and over} 539,270 | 1,104,363 122,097 
Estimated No. em- 
ployed by firms 
employing 10 an 
under... ... ...| 31,800 105,600 12,300 
Notes 


(1) In this Table the “firm” is taken as the unit, 
all establishments owned by a single firm in trades 
included under specified groups being assembled together 
and counted once only. A“ ” includes all businesses 
operated under the same trading name ; companies that 
made returns to the Board of Trade under their own names 
are included as separate firms, although they may form 
part of, or be associated with, larger combinations for 
—— of trading. . 

(2) This Table is based on information collected for 
the Fifth Census of Production by the Board of Trade. 


It would not be feasible for the Government to 
attempt to deal individually with these 
thousands of firms having their many diverse 
and overlapping problems. The practical 
solution would be for industry to provide 
associations with collective representation and 
responsibility to which the Government could 
delegate the detailed work involved. 


*From a report prepared by the Organisation of 
Industry Committee of the Federation of British Indus- 
tries, and adopted by the Grand Council at its meeting 
on October llth, 1944. 








It is clear that if industry is to play its proper 
part in the many tasks of reconstruction it will 
have either to adapt its existing machinery for 
the purpose or devise something new. Trade 
associations originally were formed primarily 
for the benefit of their members. A stage in 
industrial evolution has now been reached where 
management generally takes a wider view of the 
scope of the representative association for its 
section of industry by placing in the forefront 
of its objects not only service to the consumers 
of its firm’s products, but also to the nation at 
large. The encouragement of this tendency is a 
matter of the highest importance. 

There is room also for further co-operative 
effort to increase the efficiency of, and service 
provided by, individual firms in the same branch 
of industry by such means as speeding up the 
introduction of new inventions and improve- 
ments and the elimination of out-of-date 
capacity and equipment. Furthermore, the 

cial circumstances of our time require that 
individual firms should face up, as an ‘industry, 
to such wider problems as the trade cycle, and 
the operation of national investment and 
national employment policies. What is needed 
are bodies able not only to represent without 
duplication and overlapping the views of the 
various firms and individuals in the different 
sections of industry on various issues of national 
industrial policy as they arise, but also bodies 
able to take the lead in improving and adjusting 
the organisation, both technical and com- 
mercial, of the section of industry concerned to 
meet the new and exceptional circumstances of 
the post-war world. 

The need, therefore, is for associations 
capable of formulating general production and 
commercial policies for the sections of industry 
which they cover, in consultation with the 
Government Departments and the various 
authorities set up under their auspices. To be 
effective for this purpose it is essential that these 
associations should be the bodies to be taken 
into consultation by the Government on all 
economic and commercial matters affecting the 
section of industry which they serve. Some 
Departments have in the past appeared to 
make it their policy not to deal with trade asso- 
ciations, but have insisted on their relations 
being solely with individual firms. Other 
Departments, on the other hand, have recog- 
nised the desirability of consulting industries 
through their trade organisations. In our view, 
the degree of recognition accorded to trade 
associations should depend only on how far 
they are capable of handling the problems to be 
faced. 


Tue Functions oF TRADE ASSOCIATIONS 


The following are some of the more important 
of the functions of the kind of associations 
envisaged :— 

(a) To act as the official channel of com- 
munication between the industry and “he 
Government on any matter of commercial 
or economic policy affecting the industry. 

(6) To enable an industry to act as a unit 
whether for co-operation with other industries 
and other interests, or for dealing with 
economic or commercial subjects which con- 
cern their section of industry as a whole. 

(c) To assist in solving the problems that 
arise when production and consumption get 
out of step or are subject to dislocations 
caused by trade cycle fluctuations. 

(d) To maintain fair conditions of trading 
and to regulate commercial trade practices 
within the industry. 

(e) To enable the industry in this country 
to negotiate on equal terms with its opposite 
numbers in other countries. 

(f) To collect statistics and promote the 
interchange of information between members. 

(g) To establish efficient and uniform 
methods of costing throughout the country. 

(h) To promote the development. of export 
trade. 


(i) To conduct sales propaganda and 


publicity. 

(j) To encourage individual and promote 
co-operative research work, including keeping 
its members informed of new developments 





and discoveries in the field of scientific and 


technical research likely to help them in 
formulating long-range plans of development. 

(k) To promote the technical and general 
knowledge of those engaged in the industry. 

(l) To assist in the improvement of service 
to the customer and of quality, design, and 
methods of production and to promote, where 
suitable, the standardisation of products and 
parts of products. 

Some sections of industry are already covered 
by associations which carry out a number of 
the above functions, but a large number of firms 
in this country are not, on the economic and 
commercial side, organised in effective associa- 
tions at all. While it may not be practicable 
in every industry for firms to combine to perform 
all the functions listed above, there must be few 
instances where firms might not with advantage 
meet together to perform some of them. 

Trade associations cannot be static. Industry 
never stands still nor do its members remain 
constant ; changes take place not only within 
industries, but also in their relations to one 
another. The development of new technical 
methods and the invention of new types of 
material and processes are continually altering 
the boundaries of industries and giving rise to 
new products which compete with established 
products, both in the industry itself and in out- 
side industries. Nothing must be allowed to 
interfere with structural changes of this kind. 
This means that the rules and scope of any 
association established to deal with the affairs 
of a trade must be capable of revision in the 
light of alterations in scope and technical 
conditions. : 

Branches of industry where circumstances 
make it desirable that some control should be 
exercised over production and/or prices occupy 
@ special position. This form of control is 
handled in special ways. It is commonly 
confined to one or more sections only of the 
field covered by the representative association 
for the trade, and is usually exercised by private 
arrangements between the firms concerned, or 
through special sectional associations or com- 
panies formed for the purpose. It is not cus- 
tomarily dealt with by the general “repre- 
sentational ”’ association for the industry. There 
are, accordingly, practical grounds for treating 
it as a special problem. It is likely that post- 
war Governments will require fuller informa- 
tion than in the past regarding ments 
and understandings, both national and inter- 
national, which involve controlling output, 
markets, and/or prices. 

With regard to the desirability or otherwise 
of the exercise by an association of control over 
production and/or prices, it is impossible to 
generalise. Such control should not involve 
monopoly prices which exploit the consumer 
nor bolster up inefficient producers. On the 
other hand, the achievement of an economic 
price based on efficiency, under proper safe- 
guards, is a legitimate objective of trade 
associations. 


RELATIONS WITH THE CONSUMER AND THE 
SraTE 

Properly organised and supported associa- 
tions, provided they are given a recognised place 
in the national industrial structure, can contri- 
bute very materially to the creation of the con- 
ditions under which enterprise and initiative 
will be able to continue to flourish and develop. 
At the same time they can provide instruments 
on which the State can rely to carry out such 
policies as from time to time may be necessary 
under changing conditions. 

In return for the Government according 
recognition to associations as the bodies to 
which it would look for the handling of any 
industrial matters with which it might be con- 
cerned, it would no doubt require steps to be 
taken to ensure that the interests of con- 
sumers, trade minorities, and the community 
generally were adequately safeguarded. Various 
methods of implementing this have been dis- 
cussed. One which would appear to have many 
advantages would be for the Government to set 
up @ National Tribunal, to which bodies of 
persons substantially interested could appeal, 
and which would report its findings to the 
Board of Trade. The members of any tribunal 
which might be established should hold office 
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for a period which was long enough to ensure 
continuity of policy, and for the tribunal as a 
whole to build up an organisation competent to 
handle without delay the work involved. 

It is considered that such a tribunal, to have 
the confidence of all parties, should be com- 
posed of independent persons chosen for their 
wide knowledge and experience in national 
affairs. 


CoMPULSORY POWERS 


Two questions which are fundamental to the 
future scope of economic and commercial trade 
associations are (i) whether membership of 
associations should be made compulsory, and 
(ii) whether associations should be given legally 
binding powers over their members or their 
activities. The evidence received from the 
trade associations of the country shows that the 
overwhelming epinion is against any form of 


compulsion, which is regarded as neither desir- 
able nor necessary. Most of the difficulties 
which now arise from the failure of certain firms 
to support their association would probably 
disappear if the association were to be officially 
designated the channel of communication 
between Government Departments and the 
industry, and, like the export groups during the 
present war, made the vehicle for giving effect 
to the many special acts of national policy 
affecting the economic and commercial side of 
industry. 

So long as an association is a purely voluntary 
arrangement, without special powers, the defini- 
tion of the scope of its membership need not be 
precise, and so can be left in the hands of its 
organisers. If the association, however, were 
to develop to the point of acquiring powers 
enforceable in the courts, then it would become 
necessary accurately to define the scope of its 





membership and powers. 








Preservation, Identification, and 


Packaging of War Stores 


T the Central Ordnance Depdét, Feltham, 

Middlesex, an exhibition has been arranged 
dealing with the preservation, identification, 
and packaging of war stores. It has been 
organised by the Anglo-American Packaging 
Committee of the Ministry of Production, and it 
was Officially opened on Friday, October 27th, 
by Mr. Oliver Lyttelton, the Minister of Pro- 
duction, who was accompanied by: Mr. Phil 
Read, the head of the United States Mission for 
Economic Affairs. In his opering speech Mr. 
Lyttelton said that the exhibition represented 
a war against an enemy which was not so 
generally known as it might be. Military 
authorities in the Tropics had expressed serious 





possible that they would be held under cover or 
required to lie in the open, subject to tropical 
conditions of high temperature, high humidity, 
and heavy rainfall. The stores could be attacked 
by fungus, mould, insects, corrosion, and in 
some tropical circumstances humar carrying 
capacity was reduced from 40 Ib. to 25 Ib. 

The exhibition, Mr. Lyttelton went on to say, 
had been arranged to focus the attention of 
manufacturers on the absolute necessity of 
scientific preservation and packaging and the 
application of tropic-proofing, which would en- 
sure that equipment, when delivered by the con- 
tractor, was ready for the battlefield and was 





clearly identified. He paid tribute to the assist- 








faulty packing, corrosion, or insufficient means 
of identification. In one section of the exhibj- 
tion such examples, drawn alike from our own 
stores and those of the enemy, clearly demon. 
strated the waste of goods and labour which 
inevitably follows bad packing. By means of 
tableaux and films in the lecture theatre and 
the widely representative examples on view, the 
absolute necessity of scientific and reliable pacix- 
ing by contractors, before the goods are delivered 
to the depdt is convincingly demonstrated. 

In order to give manufacturers an idea of 
types of packings which have successfully with- 
stood tropical ravages, and how other manu- 
facturers, particularly in the United States, 
have tackled preservation and packaging 
problems, there are displays of actual examples 
taken from Service shipments, and a number of 
films which demonstrate clearly step by step 
the various stages of preservation and packaging. 
Tt is emphasised, and laid down as a standard, 
that packages should, under the worst possible 
climatic conditions, reach the battlefront with 
their contents in serviceable condition after 
one or both of the following contingencies : 
(1) Tropical storage of the outer container for a 
period of twelve months, (2) tropical exposure 
of the inner container and its contents for a 
period of thirty days after removal from the 
outer container. 

Certain fundamental principles relate to 
the preservation of contents, which are officially 
regarded as the minima necessary for the 
tropical preservation and packaging. Working 
on these fundamental principles, Service 
authorities in Great Britain and U.S.A. have 
established three main types of packages :— 
Method 1 is intended for all equipment and spare 
parts which can be given heavy durable coatings 


is not sealed, but allows water, as liquid or 
vapour, and corrosive atmospheres to have 
comparatively free contact with the contents. 
Method 14 is a waterproof sealed package, 
which never allows more than moisture vapour 
penetration to the contents. The letter should 
have light, easily removable corrosion pre- 








FIGS. 1 AND 2—PACKING OF FIELD RADIO RECEIVER AND TRANSMITTER 


concern that much of the Service equipment and 
warlike stores which had been produced for the 
European theatre of war could not be used when 
it reached the Far East for war against Japan. 
The standards which were required for tropical 
conditions were, it was pointed out, much more 
stringent than those necessary for the more 
temperate climates which have been associated 
with the campaign against Germany. 

It had been estimated that from the factory 
to the battlefields in the Far East stores would 
be subjected to temperatures ranging from 
10 deg. below zero to more than 150 deg. Fah. 
They might be shipped through the Suez Canal 
or the Red Sea and be held at bases as far distant 
as Karachi or Northern Australia. They would 
be called upon to resist desert conditions which 
imposed wide variations of temperature and 
humidity. In Burma and the Philippines it was 





ance which had been given by United States 
military authorities in sending unstintingly for 
exhibition specimens showing the latest Ameri- 
can technique, mentioning General Lee, and the 
United States War Department and Trans- 
portation Corps, which, he said, had helped 
to make the exhibition comprehensive and 
informative in the fullest sense. In this work 
the Royal Army Ordnance Corps, the British 
Packaging Mission, and Sir Robert Barlow, 
who, along with representatives of the Supply 
Ministries, had just recently returned from the 
United States, had gladly co-operated. 

In introducing the various exhibits, Colonel 
A. Sewall, Commandant of the Central Ordnance 
Depét of the Royal Army Ordnance Corps at 
Feltham, revealed that in the earlier stages of 
the war no less than 50 per cent. of war stores 





were found to be useless on arrival owing to 


ventives applied to them, but the sealing of the 
barrier should be adequate to resist liquid 
water penetration. Method 2 is used for equip- 
mert and storés which cannot themselves be 
coated with preservatives, such as radio equip- 
ment, typewriters, &c. The equipment in 
these methods of packing should be entirely 
surrounded by a sealed water and moisture 
vapour-proof barrier, generally with a de- 
hydrant, say, silica-gel, enclosed within the 
barrier to absorb any moisture which may be 
inside the package. Even in this type of 
packing, however, critical surfaces, such as 
those subject to corrosion, should, it is recom- 
mended, be given a light oil type preservative 
coating, if practicable. The above are general 
principles, but in practice, as can be seen at the 
exhibition, there are many variants in each 
éategory. 


of corrosion preventives, and the package itself 
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Although the exhibits include food and 
vations, medicines and surgical instruments, 
rotective kits and clothing, small arms and 
ammunition, we have chosen three items which 
illustrate the methods employed with the larger 
exhibits, such as engines and radio receiving 
gets. In Fig. 3 we show the American method 
of packing @ radial engine, using the method 2 
noted above. It consists basically of providing 





a barrier which is moisture vapour-proof, 











tape sealing reinforcement is applied. Inside 
the film there is a humidity indicator, which is 
contained in the sealed envelope, so placed that 
it is seen through a window in the shipping 
crate. The indicator consists of silica-gel 
treated with cobalt chloride, which remains 
blue when the relative humidity is below danger 
Jevel, and becomes pink should this proportion 
be exceeded. 

Another type of engine packing is shown in 





FIG. 3—AMERICAN METHOD OF PACKING RADIAL ENGINE 


having an enclosed dehydrant, the purpose of 
which is to absorb vapour penetration. Prior 
to packing, the engine is first treated with light 
preservatives and the working parts are lubri- 
cated. The moisture barrier employed is 
“Pliofilm,’”’ or transparent pliable rubber 
hydrochloride, which is laid over the base 
members of a reusable shipping crate and 
pierced with holes for the bolts. The engine is 
dropped on to the “ Pliofilm*’ and the base 
member of the crate, and is then bolted to 





FiG. 4—CRATING OF DAIMLER ENGINE 


skids beneath, the bolt apertures being after- 
wards sealed within and without the rubber 
film by means of rubber gaskets. All engine 
openings are then sealed with gaskets or enclosed 
with tubes of silica-gel. When a sufficient 
quantity of this dehydrant has been placed in 
position the whole assembly is wrapped in 
crépe paper and the rubber film envelope is 
drawn together at the top, as shown in our 
engraving. It is then deflated and while in that 
condition is heat sealed, after which a rubberised 


Fig. 4, which illustrates a Daimler engine crated 
in @ reusable case. 

The engine is treated and sealed prior to 
packing. 

An interesting example of a very large packing 
is shown in Figs. 1 and 2, which illustrate a 
field radio receiver and transmitter for 150-mile 
working. Inside the case is no less than 350 Ib. 
of silica-gel, in order to keep instruments and 
leads free from moisture. The outside of the 
field case is padded so that no sharp corners can 
rupture this moisture-proof barrier, whith is 
composed of a laminated material made up of 
skrim, kraft paper, bitumised lead foil, the 
sealing material used being polyvinal butyral. 
The holding-down bolts for the skidded shipping 
crate are taken through the envelope and the 
apertures sealed. One of these large trans- 
mitting stations so packed was recently 
unpacked after a lengthy voyage and rail 
journey and was found to be in excellent con- 
dition and instantly ready for service. The 
total cost of the packing was less than 2 per 
cent. of the cost of the radio station. Other 
sections of the exhibition deal with new packing 
materials and different types of preservatives, 
of which there are four main groups. 

In packing rifles, telescopes, &c., free use is 
made of papers dipped in micro-crystalline 
wax, which is also used for sealing enclosing 
envelopes. For preserving valves, camshafts, 
and similar items use is made in America of a 
dyin. to ~in. thick coating of an ethyl cellulose 
compound, which acts as a complete corrosion 
preventive, and a cushioning medium, and is 
easily stripped off; moreover, this covering 
exudes an oil film over the article enclosed, which 
need not be removed before use. The method of 
applying ethyl cellulose has, however, its diffi- 
culties, especially with regard to the temperature 
control of large surfaces. Two interesting items 
shown are operational packings, one for landing 
reserve stores and the other for advance 
Ordnance dep6t stocks. All these stores are, 
we noted, contained in small carton units, in 
predetermined quantities, which are identified 
by tie-on tags or printed labels with a list of 
contents provided inside the case, wrapped in a 
waterproof envelope. Precise details of the 
contents of each case are also marked on the 
top and sides of the box, and each case is 
furnished with quick-release clips. Sectidns of 
the exhibition are devoted to the many kinds 





of packing material and preservatives which 
have been produced in this country and in 
America, and special information can be given 
to manufacturers and contractors as to the best 
methods to adopt and the best materials to use. 
In order further to assist firms, a new edition 
of the brochure on “ Preservation of Warlike 
Stores ’ has been recently prepared and issued 
by the Royal Ordnance Preservation Com- 
mittee. In it, acknowledgement is made of the 
technical assistance received from the Supply 
Ministries and the British Standards Institu- 
tion, whose Packaging Code is well known to 
many of our readers. Manufacturers who desire 
to visit the exhibition should apply to the 
Commandant at the Central Ordnance Depdt, 
Feltham, Middlesex. For visiting works a 
special exhibition van has been prepared so that 
staff and workmen who cannot easily visit the 
exhibition can, nevertheless, gain some first- 
hand knowledge of this important wartime 
development, thereby acquiring information 
which should be of inestimable value when post- 


| war shipment problems connected with tropical 


climates have to be considered. 








Engineering Craft 
Apprenticeship 


THE Regional Advisory Council for Technical 
and Other Forms of Further Education for 
Manchester and District has been instrumental 
in bringing together an area conference of 
representatives of engineering employers, trade 
unions, the professional institutions, and tech- 
nical colleges of the region to consider problems 
related to recruitment and training for the engi- 
neering industry. The conference, while intend- 
ing to make a comprehensive study of the many 
problems involved, has begun by devoting its 
attention to the consideration of one main 
topic, namely, that of craft apprenticeship, and 
its unanimous conclusions are embodied in a 
memorandum entitled ‘‘ Recruitment and Train- 
ing for the Engineering Industry: Craft 
Apprenticeship,” published by the Regional 
Advisory Council. 

The scheme, which involves considerable 
departures from accepted customs of training, 
proposes that the period of apprenticeship 
should be divided into two parts :— 


(a) During the first two years of training 
the entrant would be apprenticed to a joint 
body called ‘‘The Regional Engineering 
Apprenticeship Council,’’ composed of repre- 
sentatives of organised employers, trade 
unions, professional institutions, and the 
Regional Advisory Council for Technical 
Education in the area, and not to an indi- 
vidual employer. During this period the 
apprentice would attend for two-thirds of his 
time for training at an instructional workshop 
training ,centre (the apprentice training 
centre), where he would receive a thorough 
and up-to-date, as well as broad, grounding 
in the basic skills in the various engineering 
crafts. He would attend for the remaining 
one-third of his time at an asscciated College 
for Further Education, where his general 
education would be continued, and he would 
receive instruction in the underlying prin- 
ciples associated with the processes and work- 
ing properties of the materials met with in 
the practical training in the workshop. ; 

(b) For the remainder of the apprentice- 
ship period (i.e., up to the age of twenty-one) 
apprenticeship would be to a firm, but all 
apprentices who showed satisfactory progress 
would be allowed to continue their further 
education on one day a week at a College for 
Further Education. 


The memorandum offers suggestions as to the 
content and arrangement of training during the 
first two years of apprenticeship, both as 
regards the workshop training in the apprentice 
training centre and the Further Education in 
the associated Technical College. A system of 
national certification is proposed which is 
intended to provide alternative qualifications 





of recognised standards, some suitable for the 
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type of boy who at present follows courses lead- 
ing to Ordinary National Certificate and Higher 
National Certificate, and another adapted to 
the needs of the boy who has less aptitude for 
academic study, but, nevertheless, becomes a 
very highly skilled craftsman. 

Copies of the memoradum may be obtained 
(price 6d. post free) from the Hon. Secretary, 
Regional Advisory Council, Education Offices, 
Deansgate, Manchester, 3. 








Sixty Years Ago 





SHIPBUILDING IN THE Royat DockyARDSs 


THE system of shipbuilding followed in the 
Royal Dockyards was,'so we wrote in our issue 
of November 7th, 1884, in many respects a relic 
of the past. In the days of wooden ships, 
building was carried out under cover and as 
slowly as possible. A great many ships were 
put on the stocks at one time and work pro- 
ceeded on them over a period of years. This 
system ensured that the timber was thoroughly 
seasoned before the day of launching. If it 
developed latent defects, such as dry rot, an 
opportunity was afforded for removal and 
replacement. This tradition of the timber age 
had been continued at the Royal Dockyards 
into the iron age. Ships were laid down in 
considerable numbers and work on them pro- 
ceeded slowly, just as if iron became seasoned 
after being built into the hull. The Govern- 
ment secured the advantage of being able to 
state in Parliament that it had a large number 
of ships on the stocks without arousing the 
hostility of critics on the score of the money 
being spent upon them. The yearly Admiralty 
statement on this subject was never sifted. If 
it were, it would be found that the same ships 
were doing duty year after year. The 
** Agamemnon ”’ had been nine years under con- 
struction. Such a lengthy period, defenders of 
the system argued, was really a good feature, 
because when the day of launching arrived the 
ship would embody all the improvements and 
new ideas developed during the building period. 
We condemned this argument as erroneous. 
The ship as launched would be a compromise 
between her original design and what she might 
have been if her laying down had been deferred 
and her construction accelerated. In addition, 
the process of building up and pulling down to 
accommodate alterations in the original design 
was very expensive. Private builders did not 
and could not follow the system and were 
rapidly surpassing the Royal Dockyards in the 
quality of the war vessels produced. We 
instanced in particular the ironclad “‘Riachuelo,” 
recently built for Brazil by Mr. Samuda. She 
was described by experts such as Sir E. J. 
Reed, Mr. (Sir) W. H. White, and others as the 
most powerful, swift, and best armoured 
second-class ironclad afloat. She was built in 
less than three years at a cost probably one-half 
of that spent on any British vessel that would 
dare to fight her. 








Improved Industrial Bronzes 





Bronze with greatly increased strength and 
toughness can be made from common grades of 
tin and copper without the purchase of new or 
special equipment. The process is the result 
of several years of research, and is now disclosed 
in the two latest publications of the Tin 
Research Institute, Nos. 120 and 121. 

Publication No. 120, by Dr. W. T. Pell- 
Walpole, describes the development of a flux 
degassing process which enables tin bronzes and 
phosphor-bronze to be produced successfully 
from ordinary commercial grades of metal, or 
from scrap, where previously high-grade metal 
was essential. This is achieved by using a simple 
flux containing borax, sand, and copper oxide. 
Bronzes containing 10 per cent. tin, suitably 


rolled and cold drawn. For example, a 10 per 
cent. tin phosphor-bronze gave 24 to 28 tons 
per square inch tensile and 10 to 20 per cent. 
elongation on 2in. The specification of the 
comparable commercial alloy (2B8) calls for 
only 16 tons tensile and 1$ to 4 per cent. 
elongation. Bronzes with 10 to 14 per cent. 
tin, when made by the new method, can be hot 
or cold rolled, and the wrought products have 
exceptional mechanical properties. A 10 per 
cent. tin bronze, extruded and cold rolled, gave 
75 tops tensile with 18 per cent. extension. 

The method of casting giving the maximum 
tensile and rolling properties is described in 
Publication No. 121, by Dr. W. T. Pell-Walpole 
and Dr. V. Kondic. The authors show that 
variation in casting procedure has a considerable 
effect on the quality of degassed chill-cast 
10 per cent. tin bronze. By adopting the pro- 
cedure recommended a bronze which can be 
extruded, hot rolled, forged, or hot stamped is 
readily obtained. Such bronze will meet many 
needs in the engineering world, and bronze bars 
or strip which can be worked up to 75 tons 
tensile and yet retain their toughness provide 
what is virtually a new product with a wide 
potential field of usefulness. 








British Non-Ferrous Metals 
Research Association 


THE British Non-Ferrous Metals Research 
Association announces that it has appointed 
Mr. G. L. Bailey as Director to succeed Dr. H. 
Moore, who, as recorded in our issue of 
September 22nd, retired from that post on 
Tuesday, October 31st. Mr. Bailey graduated 
in metallurgy at Birmingham University, where 
he was awarded the degree of M.Sc. in 1922, 
after completing two years’ research work. 
From 1922 to 1930 he was on the staff of the 
Research Department, Woolwich, where he 
carried out research on a variety of problems in 
non-ferrous metallurgy. During that period 
his most notable work was on the casting of 
70/30 brass ingots for subsequent rolling, the 
results of which were published by the Research 
Association in a monograph, ‘‘ The Casting of 
Brass Ingots,’’ under the joint authorship of 
Dr. R. Genders and Mr. Bailey. In 1930 Mr. 
Bailey resigned from the Woolwich Research 
Department to accept the appointment of 
Development Officer of the British Non-Ferrous 
Metals Research Association, a post in which he 
was responsible for fostering the application of 
the results, of the Association’s researches in 
industry. He played, however, a wider part in 
the Association’s organisation and in January, 
1942, became Deputy Director. Mr. Bailey is 
a Vice-President of the Institute of Metals and 
Chairman of the London Local Section of that 
Institute. He is well known in the metals 
industries and in metallurgical circles as one 
of the leading scientific men in the non-ferrous 
metals field. 








United Steel Companies’ 
Training Scheme 


For some considerable time the United Steel 
Companies, Ltd., of Sheffield, has been giving 
careful thought to the question of the reinstate- 
ment of its employees who are now serving in 
H.M. Forces. It is felt that the great majority 
will desire to get back into their old jobs as 
quickly and comfortably as possible. Rein- 
statement is required by law, but the company 
feels that something more should be done to 
make the transition from Service to civil life 
as smooth as possible. Authoritative com- 
mittees have therefore been appointed at each 
branch, whose task will be not only to welcome 
those returning from the Services, but to help 
them to deal with the problems of adjustment 
which are bound frequently to arise and to 
ensuré that they suffer no disadvantage through 





cast, can be extruded and subsequently cold 


In addition, it is felt that there will be a number 
of men, particularly those who left as juniors op 
apprentices, who have evinced outstanding 
qualities of ability and leadership in the 
Services, and who should be given the oppor- 
tunity of developing these qualities in civil life 
both to their own benefit and that of the com. 
munity. A special training scheme has there. 
fore been evolved to enable such men to qualify 
for important positions on the executive and 
administrative staff as and when vacancies 
occur. The course of training is planned to last 
for twelve months and to provide the necessary 
incentive to candidates to prove their ability, 
A salary will be arranged individually for each 
candidate, taking into account age, previous 
experience, and the pay of the rank attained 
in the Services. A syllabus of training has been 
drawn up and this has been designed to be as 
flexible as possible to meet individual circum. 
stances and the requirements of the company. 








British Standards Institution 





All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. The price of each specifi- 
cation is 2s. 3d. post free, unless otherwise stated. 


STEEL EYEBOLTS 


No. 529—1944. Part 1 of this standard is a 
reprint of the 1934 edition and deals with eyebolts 
with collars having short screw tails, fin. to 3in. in 
diameter. The eyebolts are designed to be used 
with shackles to B.S. 825 and for vertical lifting are 
rated for working loads 5cwt. to 30 tons; for 
inclined loading in pairs appropriate reductions in 
working load due to sling angularity are tabulated. 
Part 2 is new and deals with eyebolts without 
collars, with elongated eyes and long screw tails, 
jin. to lfin. in diameter, fitted with double nuts. 
The eyes of the eyebolts are designed to accept wire 
rope thimbles to B.S. 464 for specific sizes of wire 
ropes. The eyebolts are for use in the suspension 
of lift cages and balance weights to compensate for 
inequality of length and initial tension in the wire 
— to which they are attached. Eyebolts without 
collars are definitely unsuitable for inclined loading, 
and it is pointed out that an obliquity of 24 deg. 
reduces their strength by 28 per cent., and an 
obliquity of 5 deg. by more than 50 per cent. 
Price 2s. 





HIGH-DUTY STUDS 


No. 1171—1944. This War Emergency Standard 
relates to high-duty studs and tapped holes in light 
alloys, and covers a limited number of sizes of such 
pera which are in current use in aero-engine work. 
It provides recommended limits for screwing both 
ends of the studs and for tapping the holes into 
which they are to be inserted. These two series of 
limits for the studs and the holes are so disposed in 
relation to each other as to give rise to the optimum 
amount of interference on effective diameter which 
experience has shown to be necessary for the desired 
tightness of fit between the two mating screw 
threads. In reviewing existing practice, it was 
found that two systems of limits were being used— 
studs with oversize threads at the ‘‘ metal’ and 
associated with nominal size holes, and studs with 
@ nominal size thread at each end used with under- 
size holes. In the first system it is possible to use 
a suitable grade of standardised ground thread tap 
for producing the holes. The second system with its 
undersize holes necessitates the provision of special 
undersize taps, but it has the advantage that both 
ends of the stud are screwed alike, obviating any 
necessity for distinctive identification of the 
“metal” and to prevent the stud being used the 
wrong way round, and facilitates production of the 
stud. After careful review of the relative merits of 
these two systems, it was decided to adopt the 
second, and to implement this system suitable 
limits have been included in this standard for the 


requisite supply of special taps and plug gauges for 
the undersize hole. 
the threads on the stud and in the hole it was con- 
sidered desirable to ensure that the tightness of fit 
was a direct result of flank contact and in no way 
influenced by any binding of the crests and roots, 
and to secure this, truncated threads have been 


In establishing the limits for 





their prolonged absence from civil employment. 


specified. Price 2s, net. 
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The prices quoted herein relate to bulk quantities. 


Iron and Steel in Chile 


According to The Foreign Commerce 
Weekly, the official publication of the United States 
Department of Commerce, there was moderate 
activity in business in iron and steel in Chile during 
August. In that month 5000 tons of reinforcing 
bars were approved for importation from excess 
stocks in the United States. Now the National 
Foreign Trade Council has decided to review the 
situation with a view to limiting importations to 
such quantities only as may be required over and 
above domestic production. Galvanised and barbed 
wire are in short supply, as is also tinplate, stocks 
of the latter being very low. About 500 tons of cast 
iron pipe -have been received for the different gas 
companies and, accordingly, this commodity is in 
easier supply than heretofore. Deliveries of iron 
and steel products were approximately 40 per cent. 
lower in August than in July. Prices of imported 
iron and steel commodities remained stationary, 
but prices of some of the domestic products, particu- 
larly builders’ hardware, were somewhat lower. In 
general, existing stocks of iron and steel commodities 
are considered inadequate for present demand. 
There is a growing demand for fractional horsepower 
motors, as well as motors up to 3 H.P. Stocks are 
practically exhausted and such motors as are avail- 
able are mostly reconstructed and are being offered 
at extremely high prices. The first four steel third- 
class railway passenger coaches constructed at the 
State Railways’ shop in Valparaiso have been 
delivered. It is expected that during October public 
bids will be asked for the electrification of the State 
Railways between Santiago and the southern city 
of Talea. There is at present before the Chilean 
Congress a Bill which proposes granting certain 
franchises to firms which may establish themselves 
in Chile for the production of steel. As drafted, the 
Bill would restrict the franchises to organisations in 
which the Fomento Corporation holds a 30 per cent. 
interest. 


The Pig Iron Market 


Perhaps the most notable change in the pig 
iron situation of late has been the improvement in 
the position of some of the light castings foundries. 
Rather more pig iron has been released for domestic 
construction and heating apparatus and similar 
products. For a long time the light castings 
foundries have been working well below capacity, 
although there has been no lack of the high- 
phosphorus pig irons, of which they are the principal 
consumers, and the recent change, although of 
moderate dimensions, has been accepted as a 
welcome move in the direction of finding more work 
for these undertakings. There is some talk now of 
these foundries finding that the high-phosphorus 
pig iron position will not be equal to the demand if 
their requirements definitely expand, but this seems 
unlikely, since, although production was cut down 
some weeks ago, stocks are understood to be suffi- 
cient to meet @ much larger demand that has been 
in evidence for some time. Quieter conditions than 
those that have ruled for some months have over- 
taken the general engineering and jobbing foundries. 
The restricted requirements of the Government 
have brought about a marked change in their 
position, and the general situation of this branch of 
the industry is irregular, to say the least of it. In 
some cases the foundries have sufficient work in 
hand on Government account to keep them busy 
for some time, but others are feeling the pinch and 
would be glad to secure additional work, which at 
the moment does not seem to be forthcoming. Most 
of these foundries are consumers of hematite, when 
they can get it, and low and medium-phosphorus 
pig irons as well as refined pig iron. In the majority 
of cases they would like to obtain larger quantities 
of hematite, but allocations of this description have 
been on the short side for several months and the 
Control is pursuing its policy of releasing only parcels 
of hematite when no other kind of pig iron will 
answer the purpose for which it is required. This 
places an additional strain on the supplies of 
refined and low medium-phosphorus pig irons, 
which are used in considerable quantities as a sub- 
stitute for hematite. Fortunately, supplies of these 
descriptions seem to be adequate to meet the 
demand. 


Scotland and the North 


The Scottish iron and steel works are only 
moderately busy for the most part. The steady 
reduction in the number of contracts on their books 
has affected their position to a considerable extent, 
and there is an increasing amount of talk of the 
steel industry of Scotland having entered upon the 
“transition” period. A considerable amount of 





Export quotations are f.o.b. steamer 


the producing plant appears to be held in reserve to 
meet any call which may result from the chances of 
war, and in some cases works have found it difficult 
in view of the restricted demand to maintain con- 
tinuity in operations. The lack of demand for 
heavy steel plates and heavy sections is perhaps 
the most noticeable feature in the trade. The 
demand for steel plates, which has been declining 
practically throughout this year, is chiefly for the 
lighter sizes, and in this it reflects the changed 
position at the shipyards and also of the armaments 
manufacturers. There is also a scarcity of business 
in heavy sections, which becomes more and more 
pronounced as time goes on. There is no lack of 
business, however, in small steel bars and small 
and medium sections, whilst the demand for strip, 
although less than it was even a few weeks ago, is 
still substantial. Most of the sheet makers are 
booked to capacity until the end of the year, and 
would-be buyers do not find it easy to place orders 
for the fourth period. Most of the demand for plates 
of late has been for the light and medium thick- 
nesses, but there is still a moderate request for 
plates rolled on the sheet mills. Although the total 
demand for steel from the Scottish works has 
definitely declined during this year, there is sufficient 
business passing to keep the steelworks busy, and 
many of the important consumers in Scotland have 
enough work in hand to keep them well employed 
for some time. Amongst them are the power plant 
producers, who anticipate busy conditions for the 
remainder of 1944. The contracts upon which this 
industry is engaged include export orders for 
Russia, Africa, and some other destinations. Con- 
siderable interest was aroused in the Lancashire 
district by the announcement by the Board of 
Trade that arrangements are in hand for increasing 
supplies of iron and steel for the production of 
textile plant, although, so far, it has not imparted 
any more active conditions to the market. Busy 
conditions persist at the steelworks on the North- 
West Coast. Substantial deliveries are being 
effected, and most of the works have a considerable 
programme of miscellaneous work in hand. 


North-East Coast and Yorkshire 


Production on the North-East Coast has 
been maintained at a high level, although, of 
course, in common with other districts, the decline in 
Government requirements has had some influence 
on the position. Recently speeches by members 
of the Government as well as by leaders of the trade 
have raised hopes that there is a brighter outlook 
for a larger proportion of the production of steel 
being allotted to domestic and ordinary com- 
mercial requirements. It seems doubtful, however, 
at this stage of the war that there will be any 
important change in the Government’s policy, but 
at least the possibility seems brighter than on 
previous occasions, when there has been an outcry 
for larger allocations for civil purposes. The pro- 
duction of semi-finished steel has been increased 
somewhat of late, but imports from the United 
States have been on a comparatively small scale, 
and consequently the Control is pursuing a policy of 
keeping its stocks of semis intact to provide for any 
eventuality. A large proportion of the demand for 
semis has been made by the British steelworks. 
Defectives are eagerly taken up by the re-rolling 
works, which continue to use considerable quantities 
of crop-ends or any other re-rollable material. 
Deliveries of sheet bars are on a substantial scale, 
but there is less eagerness to make use of defectives 
as in the case of billets. The demand for plates, 
which began to decline during the summer, has not 
improved in any way. The shipyards have taken 
fair quantities, but their requirements to-day are 
principally for the lighter plates, and there is no 
indication that there will be any expansion in the 
demand for the heavier sorts. The sheet mills are 
well employed, but there is a much smaller output 
of the heavy sheets than was the case a month or 
two ago, when considerable tonnages of thick sheets 
were used in lieu of plates. There is a steady 
business passing in light sheets, however, but there 
has been & comparatively small request for 
galvanised descriptions, nor are galvanised sheets 
easy to obtain, since most of the works are carrying 
full order books for black sheets and there does not 
seem to bé much capacity available to turn on to the 
production of galvanised. There is a satisfactory 
volume of business passing in steel bars, but the 
demand is principally for the smaller diameter bars, 
under 3in. The re-rollers are heavily committed 
for deliveries during the fourth quarter, as well 
as for small and medium sections. The strong 
demand for heavy steel bars has declined consider- 
ably of late, and the requirements of the engineering 
industry, which not so long ago were on a consider- 
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able scale, are now not more than moderate. There 
has been no recovery in the business transacted in 
heavy sections. Not only is the demand light, but 
there is a general impression that business in this 
class of material will not increase substantially 
until there is some release for domestic building. 
Active conditions rule in the Yorkshire iron and 
steel industry. The works are principally engaged 
upon the production of basic steel, and as the raw 
materials position is satisfactory, production is 
maintained at a high level. Makers of acid carbon 
steel, however, have little to complain of, as the 
demand for this description has been maintained for 
a lengthy period. The activity in crucible steel has 
fallen off to some extent and the demand is prin- 
cipally settled upon the less expensive qualities. 


The Midlands and South Wales 


Although there has been a steady reduction 
in the volume of production by the iron and steel- 
works in the Midlands for some weeks, most of 
them are well occupied on old orders. The amount 
of business in hand, however, shows a considerable 
reduction from the tonnage on the books of the 
steelworks in the early part of the year. The 
re-rolling industry in the Midlands, however, is well 
situated as regards orders in hand for small steel 
bars and small and medium sections. Supplies of 
semis of late have been sufficient to meet the works’ 
requirements, although for some little time the con- 
suming industries have had to rely entirely upon 
British production, since the quantities coming in 
from abroad have been reduced to small quantities. 
The Control, also, is keeping a tight hand upon the 
reserves of billets and sheet bars which were 
imported from the United States and which they 
have in hand. This has occasioned a more insistent 
demand for defective billets, blooms, crop ends, &c.. 
which are readily taken up by the re-rollers. There 
has been no increase in the demand for heavy joists 
and sections, for which there is little request. A 
considerable business, however, is passing in small 
and medium sections, which are wanted by the ship- 
yards and armaments manufacturers in considerable 
quantities. The demand for plates has gradually 
declined during the year. The plate mills are only 
moderately employed and most of them would like 
to see more orders on their books. The sheet mills 
have a considerable amount of work in hand for 
delivery up to and beyond the end of the year. Most 
of the orders on the books, however, are for the thin 
gauges, and there is also an active request for cold- 
rolled strip. In the South Wales iron and steel 
trade a rather better tone has developed, which is 
generally ascribed to the belief that more steel will 
be made available for ordinary commercial purposes. 
The orders on the books for plates are being rapidly 
worked off and are not being replaced to a satis- 
factory extent. There is a heavy production of 
semis. Sheet and tinplate bars are taken up to the 
full extent of the production. 


Iron and Steel Scrap 


The iron and steel scrap market in Great 
Britain is much less active than it was earlier in 
the year, and in some measure it reflects the quieter 
conditions ruling at the steelworks. Lately, there 
has been some improvement in certain directions, 
but not on a scale which indicates that an expansion 
in the demand is about to take place. It seems to 
be the opinion of the scrap market that before long 
a larger number of melting furnaces will be in 
operation, but against this it is urged that a large 
number of consumers are holding substantial stocks 
and show little disposition to come into the market 
for fresh quantities. For some time there has been 
a steady demand for good heavy steel scrap in 
furnace sizes or cut to foundry sizes, but business 
in these descriptions seems to be falling off, and 
many consumers are holding substantial quantities. 
There is a brighter tone in the market for bundled 
steel scrap and hydraulically compressed steel 
shearings, and the amount of business passing 
during last week was an improvement upon its 
recent predecessors. Considerable quantities of 
mild steel turnings are arising, but the demand is 
not at all substantial, and consumers generally 
show little disposition to take up any considerable 
amount. There is a fair market for mixed wrought 
iron and steel scrap for basic steel furnaces, and 
recently there has been an improved demand for 
good heavy material. Light material, however, is 
in fair request and at the same time considerable 
quantities are available. Business under these con- 
ditions is difficult, and this section of the market 
has @ poor appearance. There is also little demand 
for compressed basic bundles, and this condition is 
reflected in the inactivity which rules at the presses. 
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Rail and Road 


SwepisH ELECTRIFIED Rattways.—The elec- 
trification of the Swedish State Railways is pro- 
ceeding apace, although the shortage of materials 
has necessitated a slower rate of construction than 
before the war. So far 2800 miles, or 41 per cent., 
of the total State railway system are now operated 
electrically and a further stretch of 188 miles is 
being electrified. About 80 per cent. of all traffic 
on the Swedish State Railways is at present 
operated electrically. 

Ratway Lieutinc.—The Ministry of Home 
Security has announced certain improvements in 
the lighting of railway stations and trains, which 
are being effected as soon as the necessary alterations 
can be made. At London termini and large pro- 
vincial stations the new lighting is to be five times 
brighter than that permitted hitherto, and at small 
stations there will be a substantial increase on 
previous standards. In trains, peacetime lighting is 
being restored so long as there are blinds to the 
windows, which must be kept drawn. Where there 
are no blinds, the wartime shades over the lights are 
being modified to give better lighting throughout the 
compartments. 


New SwepisH Etectrric Locomotives.—The 
Swedish State Railways have recently taken 
delivery of a number of electric locomotives. 
Developing 3600 H.P., they are the most powerful 
locomotives hitherto built for Swedish railways. 
They have not been designed for high speed, but are 
intended especially for hauling heavy trains on the 
Norrland lines with their heavy gradients. They 
have two bogies, each with three driven axles. 
The engines weigh 102 tons and can haul a 2000-ton 
train on a gradient of 8 per cent. The maximum 
speed is 50 m.p.h. So far twelve of these locomo- 
tives have been delivered and five more will be 
completed before the end of this year. 


Export Market For Cars.—According to Mr. 
H. D. Simmons, public relations officer, the Society 
of Motor Manufacturers and Traders, there should, 
in the immediate post-war years, be a market for 
motor-cars in the car-importing countries to a 
value approaching 500 million pounds. In the year 
before the war there were in use in the importing 
countries well over 5 million motor-cars. At a 
conservative estimate, 50 per cent. of these cars 
will be due for replacement immediately or soon 
after the war ends. Britain’s share in this export 
trade will, Mr. Simmons believes, depend upon a 
substantial reduction in motor vehicle taxation, 
which has for so long made it impossible for British 
manufacturers to produce in sufficient volume the 
types of cars which find the readiest acceptance 
overseas. 


Air and Water 


Brazit1an IrricaTIon Progects.—A drought 
area of over 260,000 square miles in the Brazilian 
states of Maranhao, Piaui, and Ceara will shortly be 
converted into a fertile region by irrigation pro- 
jects nearing completion. The Brazilian Govern- 
ment has diverted more than 1,600,000 acre-feet 
of reservoir water into the area during the past ten 
years, and the work of irrigation is being intensified 
to keep pace with Brazil’s growing economic 
requirements. A dam, with a storage capacity of 
584,000 acre-feet, is being finished at Curema and 
is expected to develop 2000 H.P. of hydro-electric 
power. Besides irrigation ditches and dams, a large 
network of roads is being built in the region to 
provide adequate transportation. Engineering 
News-Record states that the work is being done by 
the Fomento Vegetal, a division of the Brazilian 
Ministry of Agriculture, with the joint co-operation 
of the Institute of Inter-American Affairs and 
the Commissao Brasileiro-Americana. Additional 
irrigation and hydro-electric projects planned by 
the Brazilian Government include tapping the San 
Francisco River for a hydro-electric output esti- 
mated at 750,000 H.P. 

I.N.A. ScnotarsHiPs.—The Institution of Naval 
Architects announces that the following scholar- 
ships, which are tenable for three or four years, 
according to the length of the course at the univer- 
sity selected, will be offered for competition in 
1945 :—Naval Architecture: Martell, £130 per 
annum, and Trewent, £125 per annum. Marine 
Engineering: Denny, £130 per annum. The age 
limit for the Denny Scholarship is under nineteen 
years, and for the other scholarships under twenty- 
three years. The Denny Scholarship is tenable for 
four years at Glasgow University only, with appren- 
ticeship of five years. It is for boys from public or 


Memoranda 


tion are those set for the preliminary examination 
at Glasgow University. Entries for the Martell 
Scholarship close on January 15th, and for the other 
scholarships on May 31st, 1945. Announcement is 
also made concerning the Wrought Light Alloys 
Development Association Research Scholarship of 
£400 per annum, tenable for two years. Candidates 
should be graduates in applied science of an 
approved university, and preferably be under 
thirty years of age on October Ist next. Entries 
close on July 31st, 1945. Fuller particulars of all 
these scholarships may be obtained from the 
secretary of the Institution of Naval Architects, 
10, Upper Belgrave Street, London, S.W.1. 


EssENTIAL Work (SHIPBUILDING AND SHIP- 
REPAIRING) ORDER, 1944.—The Minister of Labour 
and National Service has made an Order, entitled 
the Essential Work (Shipbuilding and Ship- 
Repairing) Order, 1944, amending Order (No. 2) of 
1942, so as to bring it into line with the Essential 
Work (General Provisions) (No. 2) Order, 1942, as 
recently amended. The new Order came into force 
on October 9th, and is aimed at removing the 
apparent injustice to the worker in cases where the 
Local Appeal Board, although it found that dis- 
missal was not justified on the ground of serious 
misconduct, recommend against reinstatement. In 
such cases the right to the guaranteed wage after 
the date of the provisional dismissal for misconduct 
depended on reinstatement having been directed ; 
and if, for practical reasons, the worker’s reinstate- 
ment was not directed, he was unable to claim the 
guaranteed wage under the Order for the inter- 
vening period. The new Order corrects this 
anomaly by allowing the National Service Officer, 
in @ case where the Local Appeal Board has found 
that dismissal was not justified on grounds of 
serious misconduct, to take steps other than 
actually directing reinstatement so as to secure that 
the guaranteed wage provisions of the Order are 
applied to the worker during the period between 
the date of his provisional dismissal and the date 
on which the National Service Officer gives notice 
to the parties that the Board is of the opinion that 
dismissal was not justified on the ground of serious 
misconduct. The new Order also defines more 
clearly the position in relation to the Order of the 
members of the Armed Forces of the Crown and 
certain other persons. 


Personal and Business 


Sr WILLIAM FRaSER has been elected a director 
of the Great Western Railway Company. 


Mr. T. C. MoorsHEaD, joint managing director of 
United Glass Bottle Manufacturers, Ltd., is retiring 
at the end of this year. Mr. H. J. Judd has been 
appointed managing director as from January Ist 
next. 

Tuos. FrrtH AND JoHN Brown, Ltd., announce 
that Sir Allan Grant has retired from the office of 
managing director, but will remain a director. Sir 
Arthur Matthews has been appointed managing 
director, and Mr. Eric Mensforth deputy managing 
director. 

THE WELLMAN SMITH OWEN ENGINEERING CorR- 
PORATION, Ltd., has made arrangements for exclusive 
rights for the sale and installation in the United 
Kingdom of rolling mills, rolling mill appliances, 
hydraulic presses, &c., made by the Mesta Machine 
Company, of Homestead, Pa. 








Forthcoming Engagements 





Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Institute of Economic Engineering 
Sunday, Nov. 12th.—Waldorf Hotel, Aldwych, W.C.2. 








secondary schools, and the subjects of the examina- 


ee 


Monday, Nov. 13th.—N.E. Secrion: Central Station 
Hotel, Newcastle-on-Tyne. “The Insulation of 
Pottery Furnaces, Kilns, and Carbonising Plant,” 
J. 8. F. Gard. 5.15 p.m. y 


Institution of Automobile Engineers 
Saturday, Nov. 4th.—MANCHESTER BraNncu : Engincers’ 
Club, Albert Square, Manchester. “ High-Speed 
Two-Stroke Compression-Ignition Engines,” R 
Wisner. 2.30 p.m. ; 
Sunday, Nov, 12th.—Lonpon Grapvates: 12, Hobart 
Place, 8.W.1. ‘‘ Continental Cars,’ K. B. Hopfinger, 
3 p.m, . 
Institution of Civil Engineers 
Tuesday, Nov. ith.—Great George Street, S.W.1. Pre. 
sidential Address, F. E, Wentworth-Sheildg, 


5.30 p.m. 

Wednesday, Nov. 8th.—EpinpurcH AND Districr 
Assoc.: North British Station Hotel, Edinburgh, 
** Photo Elasticity,” A. A. Wells. 6 p.m. 

Thursday, Nov. 9th.—Great George Street, S.W.1. “ The 
Position of the Engineer in Relation to Town and 
Regional Planning—Drainage, Including River 
Works,” D. G. Bevan. 5 p.m. 


Institution of Electrical Engineers 

To-day, Nov, 3rd.—N.E. Stuprents : Neville Hall, West- 
gate Road, Newcastle-on-Tyne. ‘‘ Mutator Prac. 
tice,” T. W. Berrie. 6.30 p.m. 

Monday, Nov. 6th.—S. Miptanp CENTRE: James Watt 
Institute, Birmingham. ‘‘ Thermoplastic Cables,” 
W. Barron, J. N. Dean, and T. R. Scott. 5.30 p.m. 
—MERSEY AND N. Wates’ CENTRE : Royal 
Institution, Colquitt Street, Liverpool. ‘‘ The Design 
and Performance of Domestic Electric Appliances,” 
W. N.C. Clinch and F, Lynn. 5.30 p.m. 

Tuesday, Nov. 7th—LoNnDON StupEeNnts: Savoy Place, 
Victoria Embankment, W.C.2. Chairman’s Address, 


C. C. Barnes. 6.30 p.m. 
Friday, Nov. 10th.—N.E. Strupents: Neville Hall, 
Westgate Road, Newcastle-on-Tyne. ‘Direct 


Current Machine Design,” L. B. Knowles. 6.30 p.m, 

Monday, Nov. 13th.—N.E. Centre: Neville Hall, West- 
gate Road, Newcastle-on-Tyne. ‘‘ Organisation of 
Industrial Electrical Maintenance,” J. C. B. Nicol. 
6.15 p.m. 

Tuesday, Nov. 14th.—Scottish Centre: The Royal 
Technical College, George Street, Glasgow. ‘ An 
Analysis of the Load on a Modern Electricity Supply 
System,” P. Schiller. 6.15 p.m. 


Institution of Mechanical Engineers 
To-day, Nov. 3rd.—Storey’s Gate, St. James’s Park, 
S.W.1.. “Stresses by Analysis and Experiment,” 


A. J. Sutton Pippard. 5.30 p.m.—Scorrisa 
Branch: Robert Gordon's Technical College, 
Aberdeen. ‘“‘The Future of Marine Propelling 


Machinery,”’ W. Gregson. 7.45 p.m. 

Saturday, Nov. 4th.—Scorrish Branch: Dundee Tech- 
nical College, Dundee. ‘‘The Future of Marine 
Propelling Machinery,” W. Gregson. 7.15 p.m. 

Monday, Nov. 6th.—N.E. Brancnu: Mining Institute, 
Neville Hall, Newcastle-on-Tyne. ‘‘ Production in 
the Heavy Engineering Industry,” G. M. Baker. 


6 p.m. 
Junior Institution of Engineers 

To-day, Nov. 3rd.—39, Victoria Street, S.W.1. “ The 
Design and Manufacture of Apparatus for Amateur 
Photomicrography,” L. 8. Atkinson. 6.30 p.m. 

Saturday, Nov. 4th—N.W. Section: Manchester Geo- 
graphical Society, 16, St. Mary’s Parsonage, Man- 
chester. ‘‘The Construction and Installation of 
Church Bells,” J. Bennett. 6.30 p.m. 

Friday, Nov. 10th.—39, Victoria Street, 8.W.1. ‘“‘ Elec- 
tric Traction in Great Britain,’ H. K. Hewett. 
6.30 p.m. 

London Association of Engineers 

Saturday, Nov. 4th.—Gaumont British Theatre, Film 
House, Wardour Street, W. ‘‘ Fuel Economy,” 
H. W. Brighten. 2.30 p.m. 

Manchester Association of Engineers 

Priday, Nov. 10th.—Engineers’ Club, Albert Square, 
Manchester. ‘“‘ Surface Finish Measurement,” C. 
Timms. 6.30 p.m. 


Manchester Geological and Mining Society 
Tuesday, Nov. 14th.—Queen’s Chambers, 5, John Dalton 
Street, Manchester. Discussion on *“‘ The American 
System of Mining.” 2.45 p.m. 
Newcomen Society 
Wednesday, Nov. 15th.—lInstitute of Journalists, 2, 
Tudor Street, E.C.4. Annual general meeting. 
**Besoms, Brooms, Brushes and Pencils,” H.W. 
Dickinson. 2.30 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 


To-day, Nov. 3rd.—Literary and Philosophical Society, 
Newcastle-on-Tyne. ‘Some Recent Technical 
Developments in Naval Construction,” Sir Stanley 
V. Goodall. 6 p.m. 

Royal Society of Arts 
Wednesday, Nov. 8th.—John Adam Street, Adelphi, 


W.C.2. ‘“* Prefabrication and Good Design,” A. C. 
Bossom. 1.45 p.m. 
Rugby Engineering Society 


Friday, Nov. 10th.—Rugby Gas Company, Church Street, 


’ 


Rugby ‘“ Long-Distance Telecommunication, ’ 
Brookes. 7.30. p.m. 


Sheffield Metallurgical Association 


Tuesday, Nov. 7th.—Metallurgical Club, 198, West Street, 


‘*A Different Approach to Time Study Initiation,” Sheffield, 1. ‘*‘ Arc Welding Problems—Some Notes 
M. Robson. 2.30 p.m. on Metallurgical Solutions,’ H. F. Tremlett. 
Institute of Fuel Bites 
Wednesday, Nov. 8th.—N.W. Section : Engineers’ Club, Society of Engineers 
Albert Square, Manchester. Brains Trust on ‘“‘The| Monday, Nov. 6th.—Geological Society, Burlington 
Efficient Utilisation of Industrial Waste and Town’s* House, W. ‘“‘ X-Rays and the Engineer,” W. R. 
Refuse.”” 2.30 p.m. Gray. 5 p.m. 
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A Seven-Day Journal 


Naval Construction During the War 


DvurING the debate on the future of British 
shipping and shipbuilding in the House of 
Commons on Wednesday, November Ist, the 
First Lord of the Admiralty, Mr. A. V. Alex- 
ander, revealed figures which gave some idea of 
the immensity of the naval shipbuilding accom- 

ished by the United Kingdom during the war. 
He said that between September, 1939, and 
December, 1943, 634 major war vessels, with a 
total tonnage of 1,183,501, had been completed. 
They included battleships, cruisers, monitors, 
fleet escort carriers, destroyers, submarines, 
frigates, sloops, corvettes, fleet minesweepers, 
fast cruising minelayers, and depét ships of 
various kinds; 1260 ‘‘ Mosquito ”’ craft, total- 
ling 120,358 tons, had been built, and they 
included motor gunboats and torpedo boats, 
various types of motor launches and motor 
minesweepers. He added that 2729 other naval 
vessels, including landing craft of all descrip- 
tions, trawlers, and miscellaneous craft, and 
totalling 334,919 tons, had also been con- 
strueted. The comparisons in naval construc- 
tion in the present and last war were even more 
striking, Mr. Alexander said, when it was 
realised that this time there had been fewer 
yards and fewer workers, and that work had 
been hindered by the black-out and the effect 
of air raids. The following output figures illus- 
trated the point :— 


1914-18. 1939-43. 
Tonnage Tonnage 
No.. in 1000s. No. in 1000s. 
First year of war ...114 ... 316 231 ... 144 
Second year of war ...548 ... 514 914... 452 
Third year of war ...502 ... 399 ... 960... 509 
Fourth year of war ...490 ... 366 ... 1,984 ... 590 


As well as this great programme of warship 
construction, continued Mr. Alexander, repair 
and maintenance of vessels already on active 
service had been carried on. 


A Shipbuilding Committee 

In another part of his speech, on shipping and 
shipbuilding, the First Lord of the Admiralty 
said that at the Government’s request the Ship- 
building Conference and the General Council of 
British Shipping had been considering the 
problem of the transition period, during which 
it was desirable that there should be some 
centralised control of the ordering of new ships. 
A joint committee appointed by these two 
bodies had produced a valuable report which 


new construction during the transition period. 
With this view the Government was in agreement. 
It had therefore been decided, with the approval 
of the Government, to establish a Shipbuilding 
Committee to advise the Minister of War 
Transport and himself on all matters relating 
to priorities for building, as between different 
types of merchant ship, and on the allocation of 
shipbuilding facilities betweea British, Allied, 
and neutral shipowners. This Committee, Mr. 
Alexander explained, would endeavour to pro- 
mote ¢o-operation between shipowners and 
shipbuilders in the ordering of new tonnage, and 
in ai ments for the well-being, efficiency, 
and stability of the shipbuilding industry. The 
Committee would comprise representatives of 
the Admiralty, Ministry of War Transport, the 
shipbuilding and shipping industries, and ship- 
building operatives. It was felt that the estab- 
lishment of this Committee was a very important 
step towards ensuring the well-being of both the 
shipbuilding and shipping industries. _ 


Private Enterprise and British Industry 


Srr Srarrorp Cripps, the Minister of Air- 
craft Production, addressed a meeting of the 
Engineering Industries Association in Man- 
chester on Saturday, November 4th, over which 
Mr. 8. Ferguson, the Vice-Chairman of the 
North-Western Region of the Association, pre- 
sided. Sir Stafford said that the transition 
period between war and peace would give a 
great opportunity to private enterprise to show 
what it could or could not do. It would fail, 
he thought, if there was lack of enterprise and 


of the country and not of the individual. Mr. 
Ferguson said that a large number of the 
employees of those at the meeting formed part 
of the two million workers who had served the 
aircraft industry so well during the war. There 
were already signs, he thought, of that 90 per 
cent. redundancy which some folk had expected 
beginning to take shape. He was anxious 
to know when permission would be given and 
facilities provided to furnish other work for 
those redundant war workers. It was with 
considerable misgiving that it had been learned 
that authority had been placed in the hands of 
the Board of Trade, which had always been 
regarded more as a statistical than a produc- 
tion Department. The change from a Govern- 
ment-financed programme to a _ privately 
financed programme of peacetime activities 
should be made as secure against mischance 
as if it were a wartime programme against the 
enemy. The real solution, Mr. Ferguson 
thought, would be for the Government to give 
priority letters for the different classes of 
munitions, as in the last war, together with a 
priority letter for export. Two further diffi- 
culties were the inequalities in workers’ remu- 
neration and inequalities in the retained profits 
of manufacturers. The Association had sug- 
gested that 50 per cent. of the amount paid in 
E.P.T. should be loaned to companies for a 
period of years at a nominal rate of interest, in 
order to permit firms to meet reasonable recon- 
version costs and to develop peacetime products. 


The Institute of Transport 


Tue Silver Jubilee luncheon of the Institute 
of Transport was held in London on Friday, 
November 3rd. Lord Leathers, the Minister 
of War Transport, who was unable to atterid, 
sent a message, in which he made reference to 
the excellent work done by transport organisa- 
tions during the war. In the post-war period, 
he said, we should be faced with the gigantic 
task of rebuilding our trade and industries, on 
which an era of prosperity and security for all 
must be based. Let us carry into peacetime that 
spirit of co-operative team work which had 
served us so well in time of war.” Mr. Herbert 
Morrison, the Minister of Health, who spoke 
after the luncheon, advocated what he termed 
a “streamlined” transport industry. That 
industry, he stated, must be ready to cut out 
its dead matter, eliminate all obstructive 
factors in its management and development, 
and do away with all unproductive working. 
Neither railway nor road transport could be 
done away with unless under very different 
conditions. The problem to be solved was,. he 
thought, rather that of what the relationship 
was to be between all forms of transport, so 
that the different kinds of transport would run 
smoothly. 


Purchase of Government Ships 


SomE modification in the details of the scheme 
for the purchase by British shipowners of ships 
built on Government account were announced 
recently in the House of Commons in a written 
reply by Mr. Noel Baker, the Parliamentary 
Secretary of the Ministry of War Transport. 
Apart from the removal of certain tonnage 
restrictions, the following extensions of the 
scheme will apply to vessels not yet allocated. 
Under the original scheme it was provided that 
an owner who had lost three or four vessels 
would not be given an opportunity of replacing 
more than two-thirds of the total number of 
vessels lost until other owners had had their 
turn. That regulation now no longer applies 
to deep-sea tramps. In the case of these ships, 
obsolescence as well as loss is to be regarded 
as entitling an owner to take a Ministry-owned 
ship, provided that when the new ship is trans- 
ferred to his ownership the obsolescent vessel 
is scrapped or put to a use the Minister approves. 
Sale to a foreign buyer is not to be permitted. 
In the case of coasting tankers, any existing 
British owner who so wishes may ask for an 
allocation, preferenee being given to owners 


the present scheme, sale is not allowed within 
a period of three years, except with the sanction 
of the Minister. It is now proposed to permit 
sale to a British buyer at any time after the 
general requisitioning of British tonnage comes 
to an end, subject only to the provision of the 
the Ships and Aircraft (Transfer Restriction) 
Act, so long as that Act continues in operation. 


Proposed New Power Stations 


Tue local inquiries ordered by the Minister of 
Town and Country Planning and the Elec- 
tricity Commissioners into the proposal of the 
North-Eastern Electricity Supply Company to 
erect a new generating station at Kepier, near 
Durham, are to be held jointly. They will open 
at the Shire Hall, Durham, on Tuesday, 
December 5th, at 10 a.m., and will, if necessary, 
continue on the following days. The Minister 
of Town and Country Planning has appointed 
Mr. G. L. Pepler and the Electricity Commis- 
sioners have appointed Sir Cyril Hurcomb and 
Mr. C. G. Morley New to hold these inquiries. 
{Copies of the relevant plans will be available 
for public inspection at the Shire Hall, Durham, 
during normal office hours in the week ending 
December 2nd, and any person interested will 
be afforded an opportunity of giving evidence 
at the inquiries. It may be recalled that, follow- 
ing an application to the Electricity Commis- 
sioners for consent under Sec. 11 of the: Elec- 
tricity (Supply) Act, 1919, the company. also 
applied to the Durham Rural District Council 
for permission to erect this new station. The 
application was referred to the Minister of Town 
and Country Planning, in pursuance of a direc- 
tion given by the Minister under Sec. 6 of the 
Town and Planning (Interim Develop- 
ment) Act, 1943. It is announced by the Ceritral 
Electricity Board that work is to be started 
almost immédiately on the building of a great 
electric power station, costing £3,500,000, on a 
site at Bromborough, near Birkenhead. The 
new station will be one of a number of similar 
buildings to be erected in different parts of the 
country in connection with the general electri- 
fication scheme. Birkenhead Corporation will 
be responsible for its erection. 


Britain’s Cycle and Motor-Cycle 

Industry 

At the request of the Board of Trade, British 
cycle and motor-cycle manufacturers have 
reviewed for the Industrial and Export Council 
the problems with which they will be - faced 
when the war ends. . In a memorandum pre- 
sented to the Board by Mr. C. Gilbert Smith, 
President of the manufacturers’ union, and Mr, 
H. R. Watling, its Director, they point out 
that, apart from auxiliary trades, it is believed 
that at the outbreak of war there were approxi- 
mately 150 manufacturers of bicycles, 32 manu- 
facturers of motor-cycles, and 200 manufac- 
turers of componentsand accessories or materials 
for both machines. Two-thirds of the manufac- 
turers of bicycle and motor-cycle products 
have been in the main on war work. It 
is estimated that, within twelve months from 
the end of the war, the output of bicycles 
could be increased to 6,000,000 a year for 
home and overseas. Thirty-four cycle and 
cycle component manufacturers could resume 
peace production at once. The problem of 
switching over is graver in the motor-cycle 
industry, where only eleven manufacturers of 
motor-cycles or their components could begin 
immediate production. With motor-cycles, 
special consideration has to be given to the 
provision: of new plant and the preparation of 
new designs. Points made to speed up recon- 
struction include the modification of Essential 
Work Orders ; the need for the early return of 
key personnel; speedy reconstruction of 
factories; availability of further tool-room 
plants as war contracts end; complete. aboli- 
tion of purchase tax ; cheap money for build- 
ings and plant ; freedom of export markets from 
lend-lease restrictions ; acquisition of surplus 
Government plant at fair prices ; and income 
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The Engineer in India 


By Professor C. A. MIDDLETON SMITH, M.Sc., LL.D., M.I. Mech. E. 
No, VIII—{Continued from page 349, November 3rd) 


GOVERNMENT CONTROL 


¥ tosir Government has always controlled 
rates and fares on the railways, fixing 
maxima and minima rates, the various 
administrations fixing rates between those 
limits, usually as low as possible, to obtain 
a reasonable return rather than a high profit. 


The difficulties of construction and opera- 
tion of the railways have been very real. 
When the proposal to build them was first 
made (1844) many people doubted whether 
any line would survive the hurricanes and 
floods. It was said that the huge bridges 
needed to cross the rivers would be broken 
down either by the forces of flood water or 





The first-class passenger fare is just under 


tornadoes, that embankments would be 








2d. a mile and about 96 per cent. of the people 
travel at lower fares, which, on the average, 
for lower-class passengers works out at 0-32d. 
per mile, In the financial year 1938-39 
nearly 531 million passengers were carried 
and over 88 million freight tons. 

In India the railway station is the social 
centre of nearby villages. Every train is met 
by excited, talkative country people, who 





.KHYBER RAILWAY 


washed away, and that the caste system 
would greatly limit passenger traffic. The 
economic advantage of maintaining order by 
the rapid movement of troops by rail, as well 
as the military advantages in the case of any 
invasion from the north, were gradually 
realised, but the story of Indian railway con- 
struction and operation, it has been said, 
“ gives to the historian the impression of a 





siderations, and at all times by the state of 
the money market.” But the fact is evident 
that the railways have been built, are a 
great asset in the days of famine, essentia] 
for industrial development and defence 
against invasion. Many of the lines jpn 
Northern India were built for military 
purposes. 

As an example of the difficulties of the 
engineers at work building strategic lines, 
even in recent years, a few details concerning 
the Khyber Railway, running over or through 
many valleys and peaks to the famous pass, 
are given. As far back as 1879 Sir Guildford 
Molesworth considered the possibility of 
running a line through the Khyber Pass, but 








it was the third Afghan War (1919) that 





caused the construction of a single line, 
27? miles long, 5ft. 6in. gauge, from Jamrud 
to the Afghan frontier. The line was built 
by the Government Railway Department, 
The pass is outside India, in the north- 
western corner of the sub-continent. 
mountains which surround it are the home of 
various warlike tribes (Afridis, &c.), a sort 
of “ no man’s land,” where life is dangerous. 











M. AND S.M.R. BRIDGE OVER GODAVERI RIVER 


gaze in wonderment at the passengers 
travelling in comfort in the first-class, air- 
conditioned coaches. The other coaches are 
usually crowded and not so comfortable, The 
railway is the villager’s one real link with life 
in other parts of India. When the train has 
departed he walks away to drive his produce- 
laden bullock carts along a twisted rutted 
track. 





> 


kaleidoscope.” Plan after plan was tried and 
discarded. Mr. Priestley, the manager of the 
Southern Indian Railways, stated (1912): 
“Tt will be seen that the railway financial 
policy of the Government of India has been 
a constant see-saw, that their intentions have 
been frustratéd at one time by famine, at 
another by war, at another time by currency 





difficulties, at another time by political con- 


Labour camps, tunnel entrances, &c., were 
defended by armed guards, maintained and 
posted by the British Political Agent of the 
Khyber. He was able to exercise control 
over the wild tribesmen, mainly by his know- 
ledge of tribal politics and customs; he 
nominated contractors when thé engineer of a 
division made application, There are thirty- 
four tunnels of aggregate length 3 miles, and 
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ninety-two bridges designed to carry heavy 
(60-ton) locomotives. The maximum gradient 
is 4 per cent. 

The detailed story of the construction of this 
line has been recorded by the engineers 
working on it ;* as we read it we are reminded 
of the perils and discomforts of many others 
in the Public Works Department and Rail- 
way Department in India. For countless 
centuries caravans and many invasion forces, 
that had harassed the plains below, had 





they were responsible in India. It was 
surprising to discover how. numerous are 
these valuable contributions, explaining the 
ingenious designs and methods used and pro- 
viding much technical data of interest and of 
service to other engineers. 


Inpran Ratwway BRIDGES 


There are in all nearly 100 railway bridges 
over 1000ft. long between abutments, of 
which twelve exceed 4000ft. in length. The 











N.W.R. BRIDGE OVER JHELUM RIVER 


passed along the route now securely guarded. 

British railway engineers quickly realised 
the advantages of air-conditioning, which has 
enabled them to provide much greater com- 
fort for passengers. There are peculiar con- 
ditions associated with the climate of India 
and the long rail journeys, but technical 
success has been achieved. Thediscomforts due 
to general atmospheric conditions in the carri- 
ages have been eliminated by air-conditioning. 


THE Work Done 1n LONDON 


During the earlier days of the last century 
it was said: “ England is the workshop of 
the world.” Since then other countries have 
adopted the mechanised system of industry, 
but in many cases advice was sought from 
experienced British engineers, who have 
acted as consultants, in London. Some of the 
consultants had gained practical experience 
in India and had subsequently gone out there 
again to inspect sites, to consult local officials 
and engineers in order to prepare plans in 
Westminster offices for large schemes of engi- 
neering development. The firm of con- 
sultants known as Messrs. Rendel, Palmer 
and Tritton was founded more than a 
hundred years ago. In 1857 Mr. A. M. 
Rendel (afterwards Sir Alexander), son of the 
founder of the firm, Mr. J. M. Rendel, was 
appointed consulting engineer to the East 
Indian Railway, and in 1872 consulting engi- 
neer to the Secretary of State for India. Two 
members of the firm, Mr. J. M. Rendel and 
Sir F. Palmer, were Presidents of the Institu- 
tion of Civil Engineers. The firm has con- 
tinued to act as consultant to the Govern- 
ment of India since 1872; it has been 
responsible for a great deal of work connected 
with the railways, including the design of 
hundreds of bridges and locomotives and 
other works. The names of other con- 
sultants in Westminster, such as Sir John 
Wolfe Barry and Partners and Sir Robert 
White and Partners, are to be found in 
reports concerning civil engineering works in 
India. Members of firms of consulting engi- 
neers in Westminster and others have 
described, in papers read before engineering 
institutions in London, the works for which 
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longest is the bridge carrying a single track 
(broad gauge) of the E.I.R. over the Upper 
Sone River. It is just over 10,000ft. long ; 
it comprises ninety-three spans, each 108ft. 
centres of piers. The M. and S8.M.R. bridge 
over the Godaveri River is over 9000ft. long. 
Other long bridges include one on the B.B. 
and C.I.R. over the Bassein Creek, rebuilt 
in 1923, which has a total length of just over 
5800ft., and comprises ninety-three twin 





Mahanadi, with sixty-four spans of 100ft. 
clear, giving a total length of 6912ft. Another 
over the Brahmini is 4640ft. long, with 
twenty-nine spans of 150ft. clear. Some 
long-span bridges are shown in the illustra- 
tions, but it is possible to include only a 
selection of the most important bridges that 
are to be seen in India, many of which have 
been described in papers read before tech- 
nical societies, one of the earliest being 
entitled ‘‘ Construction of Bridges in India.” + 
The Willingdon bridge, Calcutta, and pre- 
vious bridges over the Hooghly,t several 
other railway bridges, and a submergible 
road bridge over the Nerbudda River have 
been the subject of more recent papers. The 
illustrations and the figures given above 
will give a general idea of the size of some of 
the more important bridges. Mention should 
be made of some of the longer ones on the 
metre gauge lines, viz., the Turtipur, Inch- 
cape, and Elgin bridges on the B.N.W.R. 
These bridges are composed of 200ft. spans, 
the two first named having eighteen spans, 
with a total length of 3900ft., and the latter 
with seventeen spans, total length 3700ft. The 
Izat bridge is, however, the longest, with forty 
spans of 150ft. and a total length of 6380ft. 
Until comparatively recent vears all of the 
steel for bridges in India was imported, 
chiefly from Britain, but some material is 
now produced in India. These great bridges 
in India remain, not only as monuments of 
the ability of those who designed them, but 
as examples to inspire engineers concerned 
with transport in Eastern Asia. Not only 
do the great rivers of India rise in the 
Himalayas, but huge volumes of water rush 
down from those mountains to the sea, 
carried over the long routes of the Yellow 
River, the Yangtze, the Mekong, the Salwen, 
and the Irrawaddy. These, and their many 
tributaries, will be spanned by numerous 
bridges in the not-distant future, for it is 
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WILLINGDON BRIDGE OVER 


single-track spans of 63ft. The N.W.R. 
bridge near Jhelum, over the Jhelum River, 
is nearly 5000ft. long. Other long bridges 
on the N.W.R. are the Kaiser-I-Hind bridge 
(4293ft. total length, with twenty-seven 
spans of 144}ft.), and one near Ladhowal 
(total length 5131ft., with forty-two spans 
of approximately 99ft., one of 91ft., and 
four of 71ft.). Both are over the Sutlej River. 

There are several long bridges on the 





B.N.R., the longest being that over the 





HOOGHLY RIVER 


now realised that economic development in 
these countries is dependent on mechanised 
transport. The bridge builders in India have 
demonstrated that the most difficult pro- 
blems caused by climate, turbulent streams, 
very high wind velocities, &c., can be solved, 
and all over Asia there is evidence of the 
urge to increase mechanised transport. 
(To be continued) 
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Applied Research® 


By HARRY R. RICARDO, F.RS., 


M.I. Mech. BE. 


No, LiI—(Continued from page 351, November 3rd) 


INSTRUMENTATION 


JHEN I first started on research work 
under Professor Hopkinson at Cambridge, 
beyond a few thermometers and pressure 
gauges, we had virtually no suitable test 
equipment. We had to design and with our 
own hands and the help of a_ skilled 
mechanic to make such equipment as we 
needed. In spite of this handicap—and look- 
ing back I am not so sure that it was alto- 
gether a handicap—we managed to cover a 
great deal of ground in a short time. To-day 
there is available to the research worker an 
almost em abundance of instru- 
mentation which, on the face of it, should 
inake for greater accuracy and speed, but I 
have learnt how fatally easy it is to be misled 
or become a slave to one’s instrumentation. 
Before one can rely upon any piece of 
research equipment, one must learn, by actual 
first-hand experience, all its idiosyncrasies, 
and they may be many and elusive. Again 
and again I have found that it has taken far 
longer to. get into intimate acquaintance with 
a new research instrument than to carry out 
the research without it. This does not, of 
course, apply so much to home-made equip- 
ment, for in the course of design and con- 
struction one had foreseen, encountered, or at 
least been warned of many of the pitfalls. 
I have, too, a horror of any instrument which 
cannot readily be calibrated in absolute 
terms and in a manner which leaves no shadow 
of doubt, for I have seen far too many false 
conclusions arrived at as a result of defects 
in or faulty calibration of the instruments 
used. 

Not for one moment do I want to disparage 
the new and excellent pieces of equipment 
that are available to-day, for many of them 
are quite invaluable and essential to the 
degree of accuracy called for nowadays ; but 
I do want to impress, more especially upon 
the younger generation of research workers, 
the danger of relying upon any instrument 
until he has learnt thoroughly and at first 
hand, all its idiosyncrasies. To such I would 
say, before you accept the reading of any 
instrument put it through the following test : 
“Is it probable, is it reasonable, and does it 
accord with your common sense?” [If it fails 
in this test, then find other means to cheek it. 

In this connection I would like to say a 
few words about the education of research 
workers. In the universities and technical 
colleges they are taught admirably how to 
conduct tests and to analyse the results, but 
they are seldom taught how to maintain, 
adjust, and calibrate their instruments. This 
is- done for them most competently by 
laboratory assistants, with the result that 
they learn to rely on their readings as gospel 
truth. I would like to suggest that it would 
be well to let the pupils themselves adjust, 
correct, and calibrate the instruments they 
use, while sometimes to give them instru- 
ments wrongly calibrated would prove a good 
test of their judgment and common sense. I 
have laboured this point because it isoneabout 
which I feel rather strongly ; far too many 
theories have grown up from the false reading 
of a defectively calibrated instrument, and I 
know only too. well, even in my own labo- 


ratory, how fatally easy it is for a false} 
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reading to become the birth of a fantastic 
theory. 


RESEARCH AND INDUSTRY 


There is, I think, a crying need for a closer 
liaison between the research worker and the 
industrialist, though the war is doing much 
to bring this about. The research worker 
is apt to look on the industrialist as a 
pig-headed unimaginative individual who 
simply will not appreciate the good things 
which are being offered him. The industrial. 
ist is apt t to look-on the research worker as a 
“ high-brow ” visionary, out of touch with 
reality. There are faults on both sides, 
ing about 
research, I will refer to the faults on the side 
of the research worker. 

First and foremost, the research worker 
very often makes little or no attempt to 
understand the industrialist’s problems or 
point of view; unaccustomed himself to 
shouldering responsibility, he does not realise 
how heavy a burden the industrialist carries ; 
to the research worker, a mistake or a failure 
may mean, at worst, the waste of a few hours’ 
work ; to the manufacturer, it may. mean 
disaster and the loss of employment to 
thousands of workers. The research worker 
goes to the industrialist with, let us say, some 
improvement which he has evolved, and is 

to find that it is not seized upon 
with alacrity; he leaves, feeling thoroughly 
resentful and frustrated, probably murmuring 
something about vested interests. He does 
not realise :-— 
4 (1) That the research worker can turn 
4 out far more than industry can absorb. 

(2) That to make any change in a pro- 
duct, once all the jigs for its manufacture 
are made and set, entails great expense 

and upheaval. 

(3) t, however convinced he himself 
may be, the limited amount of he 
ean do is seldom sufficient to establish that 
the improvement is an improvement with- 
out doubt, or that it may not bring some 
attendant evils in its train. 

Another respect in which the research 
worker is frequently at fault is in the manner 
in which he the results of his work. 
This is apt to take the form of a long-winded 
report with no clear-cut conclusions and much 
irrelevant detail, or, even worse, of a mathe- 
matical treatise. He does not distinguish the 
difference between presentation to a hard- 
worked and director and 
to a scientific society, and he probably has 
his-eye to the latter. He would stand a far 
better chance of seeing his work turned to 
useful if. he reported it in plain 
colloquial , Setting out clearly the 
conclusions to be drawn, the practical 
advantages to be gained, and the risks to be 
run. 

Again, some there be, but only a small 
minority, I think, who regard the practical 
application of their work to a commercial 
product as almost a prostitution of their art ; 
with such I have no sympathy at all. Of 
what use is research at all but to benefit 
the community, and how. can it benefit the 
community except through some practical 
application ? 

The war has already done much, I think, to 
bring about a closer rapprochement between 
research and industry. Wach has learnt to 


sympathise with the other’s point of viow, 
and a far greater measure of mutual confi. 
dence has grown up during the last two or 
three years, and will probably endure into 
the future. 


DESIGN 


The ultimate aim of all research, and the 
more immediate aim of applied research, is 
its incorporation into design, and thence into 
actual hardware for use by the community, 
It is quite essential, therefore, that the applied 
research worker should have a fairly intinate 
knowledge of actual design and production 
problems. If he is a designer himself, even 
only a second-rate designer, well and, good ; 
but unless he is acquainted and in sympathy 
with the designer’s problems, he will not 
know what to look for. 

, certainly the great designers, 
are artists rather than scientists and endowed 
with the artist’s temperament, with all its 
trivialities and its charm. They rely upon 
the research worker to prepare their colours, 
but will not tolerate interference or criticism 
of the design from anyone they do not 
respect as a brother artist. It is for the 
research worker to realise, too, that it is the 
designer who bears the whole responsibility 
and must therefore have the last word. 
Above all, he must set himself to gain the 
designer’s confidence and respect, by a 
practical and sympathetic understanding of 
his problems, his anxieties, and his foibles. 

Design, and in particular the design of 
engines, is a subject which has fascinated me 
since my earliest days, and it has been my 
good fortune to have been on fairly intimate 
terms with such great designers as the late 
Sir Henry Royce, whom I always regard as 
the greatest of all in my line of country. 
Royce was an artist to his finger tips and the 
finest example I have ever met of what may 
be termed “a born genius,” for he had had 
no scientific or theoretical training of any 
kind; none the less, he produced, straight 
off the drawing board, the best electric 
motors, the best cranes, the best motor-cars, 
and the best aero-engines of his day—and 
even of the present day for that matter ; not 
only was he responsible in each case for the 
general lay-out, but also for the last and most 
minute mechanical detail. His was an 
example of pure instinctive genius and 
artistic sense of proportion. He had, of 
course, a full appreciation of the value of 
research and of scientific methods and was 
always eager to be told of and, if possible, to 
apply the latest findings of research ; his 
attitude towards any new feature was first, 
“ tell me in quite simple language just what 
advantage I shall derive from it,” and then, 
‘* Here is a design I am engagéd upon—show 
me how you consider it can be blended in 
with the background.” To answer the latter 
question at any rate, one had to have some 
experience and knowledge of design. 


INVENTION 


Thus far, I have avoided the use of the 
term “invention,” but I cannot ignore it 
altogether. Without exception, all the really 
useful inventions I have come across have 
taken the form of the application of experi- 
ence, or research, or both, to some particular 
need. The “ brain wave in the bath ” type 
of invention, so beloved of novelists and the 
popular Press, is a thing L have never met in 
real life, nor have I yet seen any really useful 
contribution to the art by a man or woman 
untrained or unversed in it. In my experi- 
erice, the successful inventor-is he who applies 
his knowledge, whether it be derived from 
practical experience or from. academic re- 
search, to the fulfilment of some need in the 
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right way and at the right time. To achieve 
this requires both imagination and sound 
judgment. The inventor who is ahead of his 
time derives great kudos, but great dis- 
appointment ; he would have shown better 
judgment, I think, had he waited until the 
need revealed itself. 

To those of you who are about to carry out 

research of the kind I have been involved in, 
I would like to utter a few words of advice 
and a few warnings. First and foremost, 
make up your mind what to go for—that is to} an 
say, what, in your judgment, will be likely 
to fulfil a need in, say, two or three years’ 
time; having once decided, keep that 
objective always clearly in view and do not, 
on any account, allow yourself to be side. 
tracked from it. Do not let yourself be too 
cast down by disappointment, or too elated 
by those initial suceesses, which so often 
prove to be only transitory. . Do not be afraid 
of failures—here I speak with experience, for 
I have been responsible for many. One 
learns as much, or possibly more, from one’s 
failures as from one’s successes; the down- 
right failure is always instructive, and is 
usually fairly early apparent before it has 
cost an undue amount of time or money. 
The real danger, and by far the most difficult 
to cope with, is the ial success, the 
achievement which is either just not quite 
good enough, or for which the need is passing. 
To cope with this taxes one’s judgment to 
the limit. It requires all one’s strength of 
mind to break off, when cool judgment 
counsels the abandonment of a project to 
which one has grown very attached and. on 
which one has lavished years of thought and 
painstaking research; but such decisions 
have sometimes to be made, and, speaking for 
myself, I find it easiest when the demon of 
doubt becomes insistent, to suspend all work 
and thought on the project for a few days or 
weeks and then review it afresh. It is sur- 
prising how coldly and dispassionately one 
can review and, if necessary, reject one’s 
own most cherished schemes after they have 
been banished from one’s mind for a decent 
interval. 


RESEARCH LABORATORIES 


From a somewhat apathetic point of view 
about research, the pendulum of public 
opinion has now swung to the other extreme 
and is demanding that vast sums shall be 
spent on research in the post-war era, but 
nobody, I gather, has any very clear idea as 
to exactly what those sums shall be expended 
upon. The skilled research worker, like the 
skilled craftsman, requires very fow tools. 
True, the unskilled craftsman can turn out an 
equally good product by the aid of very 
costly tooling, but a similar argument does 
not apply to the unskilled research worker. 
An elaborately equipped laboratory, in the 
hands of unskilled personnel, would not only 
produce nothing, but would become a fertile 
breeding ground of fallacious theories. By 
all means, let us spend large sums of money, 
but let it be spent on the production and 
training of skilled research workers rather 
than on the equipment of large laboratories. 
We hear much of the costly and magnificent 
equipment of the research laboratories in 
other lands, but not so much of their meagre 
output. I have not been much impressed by 
what I have seen of these laboratories abroad ; 
the array of equipment is imposing, indeed ; 
but it must be more than a life’s work for 
even a highly skilled staff to learn properly 
how to handle all that equipment, much 
less make any good use of it. In practice, 
the bulk of it remains as pure ‘“ window 
dressing.” 

When the technical history of this war is 
written, it will be found, I think, that we, in 





England, with our meagre research equip- 
ment, have contributed far more than any 
other country. 

There is, however, another direction in 
which I think large sums of money could 
most profitably be spent and that is the 
setting up of certain large-scale and very 
costly items of test equipment, such, for 
example, as a full-sized high-altitude wind 
some for aircraft, or a large. tank for ship- 

ping. Such items would be far too costly for 

firm, or group of firms, to be ab to 
afford : and this brings us at once to the 
vexed question of State versus private enter- 
prise. There are those who demand that 
everything shall be State controlled, others 
pr private enterprise shall have an entirely 
free hand, and the voice of the extremist is 
loud in the land, arguing logic and con- 
sistency, as if either logic or consistency were 
applicable to human affairs, or even formed 
part of our national character. The vast 
but inarticulate majority of our people are 
guided by kindly tolerance, good judgment, 
and an innate common sense which prefers 
intelligent compromise and the middle path 
to ideological extremes; it asks only that 
each instance shall be treated on its own 
merits, the best to serve the interests of the | firms 
community as a whole. During recent years, 
and more especially during this war, there 
has grown up, of necessity, a w partner- 
ship between industry and the State—a 
partnership which, in spite of many pin- 
pricks and some incompatibility of tempera- 
ment, is rapidly becoming more intimate and 
more co-operative. In such a partnership 
lies great hopes for the future. 

The development and the initial exploita- 
tion of new ideas must, I am convinced, be 
left to private enterprise, for private enter- 
prise alone can dare to gamble; but if and 
when success has been established, the State 
should play its part in finding controlling and 
ensuring markets for the new product 
Of such a partnership it may justly be argued 
that private enterprise is asked to shoulder 
the cost of failures, while the State shares 
only in the successes ; but as some compensa- 
tion for this, the State should bear, I think, 





a substantial share of the cost of the research 
from which the new ideas are born. 

So far as research is concerned, I think that 
pure fundamental research should be financed 
by the State and conducted, for the most 
part, at or under the zxgis of the universities, 
where it could profitably be combined with 
education. Applied research must clearly, 
I think, be carried on by industry, either by 
the manufacturers themselves or by closely 
allied research institutions serving each 
branch of industry. To what extent they 
State-financed is, I feel, rather a 
int. If the research is to be carried 
an adequate scale, the burden will be 
for industry alone to bear, and some 
aid will-be needed. At present, the 
institutions receive such aid through 
Department of Scientific and Industrial 
, but not so the research depart- 
ments of the individual firms, which means, 
in effect, that only the larger firms can afford 
to carry ‘out their own research. 'The practice 
adopted several years ago by at least one 
Government Department, of giving to firms 
research and development contracts, has, I 
think, a great deal to recommend it and goes 
a long way towards enabling the smaller 

to maintain a research department. 

This ‘os been extended enormously during 
the she yepent war, with excellent, and in some 
cases, quite remarkably successful, results ; 

and it will, I hope, ede tele Tature. I 
would like to urge that any firm carrying out 
research should be subsidised, at the very 
, to the extent of rémission of income 
on profits devoted:to research. Such 
tions bring us, in turn, to the 
estion of secrecy, for if public funds are 
to finance research, then it would be 
to insist that the products of that 
research should be available to the public. 
From my own experience of carrying out 
research and development for a large number 
of firms in this country, as opposed to Conti- 
nental countries, I have come across very few 
demands for secrecy, and then only for some 
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Photo-Lofting in the Aircraft Industry 





ULL-SCALE lay-out work as applied to 

aircraft is a direct growth from similar 
processes performed in s .- In the 
building of ships, the “loft ” has for many years 
served a very useful function. Here a ship’s 
‘lines’ are laid out in full size from the 
designers’ basic small-scale dimensions, and 
the resulting contours faired. Full-size wooden 
templates made to these contours ensure 
accurate matching of connecting parts. The 
large uninterrupted floor areas over timber 
stores or large shops have been generally used to 
accommodate this lay-out of full-size contours. 
Hence the place was described as a “‘ loft” and 
the work there done as “‘ lofting.” 

For a number of years past, 
Ltd., have studied the possibilities of 
manufacturing information to the shops in the 
form of full-scale lay-outs in preference to the | vide 
accepted method of small-scale drawings. The 
advantages to be gained, namely, the almost 
complete elimination of fouls, better contours, 
and, above all, the laying out of all structural 
assemblies once and for all, whether for pro- 
totype or quantity production, promised greater 
efficiency by removing some of the disadvan- 
tages inherent in the old methods. The lay-out 
section, acting as a clearing department between 





the design office and the works, provides a check 
on the mating of all parts, and by reproducing 


accurate duplicate copies of lay-outs saves 
further lay-out time in the several departments 
canned with the actual manufacture and 
assembly. The company, aware of the many 
different methods used in America for repro- 

duplicate templates for the use of sub- 
contractors, adopted the photegraphic methed 
for its great flexibility. After much develop- 
ment work with equipment designed and made 
by the company, a complete unit has now been 
installed to deal with this reproduction method 

basis. 


In order to overcome variations in tempera- 
ture and humidity and to obtain the required 
degree of accuracy, some material other than 

was required for the master lay-outs. 

-hard aluminium of 16 8.W.G., with a thin 
coating of eelluloge laequer, was found to pro 
@ satisfactory drawing surface. This 
seal is also sufficiently soft for locating 
hole centres, &¢., satisfactorily with ordinary 
compass needles.. The lay-out sheets are 
usually in a good flat eondition in 
the 8ft. by 4ft. S.B.A.C. standafd size. They 
are first trimmed and drilled for interchange- 
ability on a special jig (Fig. 7) and then scratch- 
brushed all over one surface to provide a satis- 
factory surface to which the lacquer will adhere. 
They are then taken into the paint room for 
the application of some four sprayed coats of 
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thinned cellulose lacquer—duck egg green—, 
rubbed down with fine emery between each 
This~gives a fine marble finish. 


appl ication. 


“mirror ’’ images to match up. 




















“tne EnGineen” 


Swain se. 


1. Metal preparation. 5. Projection. 9. Photostat. 

2. Spray room. 6. Large process room. 10. Lay-out room. 
3. Laminating. 7. Inspection. ll, Statfile recorder. 
4, Curing. 8. Negative process room. 12. Laboratory. 


Fic. 5—PLAN OF 


The sheets are then passed by lift to the lay-out 
section on the floor above 

The lay-out room (Fig. 1), covering approxi- 
mately 7500 square feet of floor area, is illu- 
minated by double-tier fluoroscent lighting, 
about 8ft. between each row. The heating and 
ventilatior is designed to maintain a reasonably 
dust-free atmosphere at 65 deg. to 70 deg. Fah. 
$.B.A.C. standard lay-out tables are arranged 
in suitable alternative assemblies, from single 
tables for small lay-outs to larger units, such 
as the thirty-table assembly at present in use, 
which gives a total area of 80ft. by 12ft. 
Locating by means of the dowel holes and 
secured by screwed dowel pins, the sheets then 
form a complete mosaic ready for the lay-out, 
with grid lines (see Fig. 8), giving accurate 
horizontal and vertical lines. exactly 12in. 
apart over the entire area. For further measure- 
ments nothing more than a 6in. rule is necessary. 

To give a thin clear black line and to avoid 
carbon dust from ordinary pencils—and time 
wasted in frequent sharpening—the company 
has developed a simple “ pen point ”’ of silver 
solder to fit a pencil holder or compass. ines 
drawn with this point. are thin and clear, can 
be easily erased with ordinary green rubber, 
and are found satisfactory for photographic 
reproduction without recourse to inking over. 

The lay-out section is supplied in the first 
instance with preliminary design data from 
which all basic contours can be laid out and 
accurately faired. Half sections of symmetrical 
contours only need be drawn, it being a simple 








PHOTO - LorT 


contour lay-outs are then supplied to the 
drawing-office. These reproductions can be 
sealed very accurately for further detail design. 
Sub-assembly drawings are then prepared with- 
out the necessity of detailing individual parts 


matter to reproduce photographically accurate 
Quarter -scale 
reproductions on thin metal of all sectional 


separately—except. machined parts—and from 
these drawings complete full-size lay-outs are 
prepared.’ All fouls and dimensional errors: are 
corrected and recorded in special log books 
passing’ between the drawing-office and the 
lay-out section. .On completion, the original 
lay-out is checked, and then passed downstairs 
to the photographie reproduction section, where 
@ quarter-size glass plate negative is taken off 
and processed. The lay-outs are then returned 
to the lay-out section for storage. Special 
storage racks have been designed for this 
purpose (Fig. 6). Modifications are easily 
carried out on these lay-outs, as in the case of 
ordinary pencil drawings. 

The quarter-size master glass negative is also 
retained in store, so that even if a particular 
full-size lay-out has been destroyed an accurate 
reproduction can quickly be obtained from the 
negative with a suitable surface for making such 
alterations to the lay-out as are called for by 
modifications. Since the standard steel tables 
have no drawer accommodation, special nests 
of drawers have been designed for draughts- 
men’s instruments, &c., each drawer being fitted 
with a portable tray for carrying equipment to 
the lay-out tables. The top section is designed 
for storage of splines, trammels, &c. 

The Lanston Monotype template camera is 
shown in Figs. 2 and 3. Each unit is shock- 
mounted on a main tubular beam. The lay-out 
sheets are held in position on the screen by 
suction. The number and i of the 
suction pipes can be controlled so as to deal with 
a variety’ of preselected areas on the screen. 
The position of the screen can be varied by a 
push-button control and vernier adjustment. 
The quarter-seale negative after development is 
then available to be used to project its image 
on to the plate on which the drawing is to be 
reproduced, 

The sensitising of the reproduction sheets is 
carried out in the laminating room. Sheets of 
aluminium, steel, jabroc, or other material are 
given an undercoat of lacquer and taken to the 
laminating room for the application of Kodak 
matt transfer film. ' This film is ‘applied by 
means of pressure rollers, which at the same 
time apply a softener solution to give proper 
adhesion of the cellulose undercoat on the plate 
to the cellulose layer incorporated in the transfer 
film. After a short curing period the sheet can 
be taken to the camera room and positioned on 
the suction screen. The protective paper of the 
transfer film is stripped off and the photo- 
graphic emulsion exposed. . Work is also being 
carried out on a method using an emulsion 
sprayed on to the sheet as an alternative to 
the use of transfer film. 

. For reproduction purposes, the quarter-size 
glass negative is placed in the plate holder of 
the camera and the light box brought forward 
and clamped, as illustrated in Fig. 3. By alter- 
ing the relative. distance from .the lens to the 





face of the reproduction on the suction screen 
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the scale of the reproduction can be altered so 
as ta give oversize dimensions, as, for example, 
in the case of drop hammer die contours—one- 
tenth inch in Ift. oversize—to allow for shrink- 
age in cooling. After exposure the reproduction 
is sent to the process room (Fig. 4), where 
developing and fixing are carried out—with a 
water rinse after each stage—in rubber-lined 
tanks sunk into the floor. Smaller pieces are 
processed in smaller trays. After drying, the 





Fic. 7—DRILL AND FILE JIG FOR LAY-OUT 
BLANKS 


reproductions are ready for delivery to the 
shops. 

The application of photographic lay-out repro- 
duction to the manufacture of airframes, the 
firm states, undoubtedly possesses many advan- 
tages, but no attempt can be made to form an 
accurate assessment without considering several 
factors, such as the size of aircraft, method of 
construction, and the organisation and manu- 
facturing methods of the factory concerned. In 

















Fic. 8—GRIDDING TABLE 


general, however, the following may be con- 
sidered as some.of the advantages which can be 
readily realised, in adopting photographic lay- 
out reproduction :—(a) Every basic contour js 
established: onee and for all, and theré is no 
longer the waste of time previously involved in 
repeating contour dimensions, as well as the 
frequent variations which usually come to light 
after parts made by different people have been 
compared ; (6) any number of exact reproduc- 
tions can be supplied to different departments 
or sub-contractors at short notice; (ce) any 





ROLLS-ROYCE 


“METEOR” 


TANK ENGINE 




















number of exact reproductions of any particular 
detail or sub-assembly can be supplied on any 
desired material for templates or jigs or on the 
actual aircraft material in the case of prototypes 
or on wood for mock-ups; (d) reduced scale 
reproductions can be supplied for wind tunnel 
models; (e) enlarged reproductions can be 
supplied with shrinkage allowance for drop 
hammer dies, &c. 

It is the company’s policy to exploit the new 
technique to its ultimate end, which may be 
described briefly as a better aeroplane, pro- 
duced in less time and with the aid of fewer 
drawings. 








The Rolls-Royce “‘ Meteor ”’ 
Engine 
THE Rolls-Royce “ Merlin ’’ aero-engine has 


now been successfully adapted to drive the 
“Cromwell ”’ tank. In its new capacity it is 





known as the ‘‘ Meteor,” and is stated to be the 
most powerful fitted to any British or American 
tank at present in production. 

When the problem of providing a new tank 
engine was tackled, the prime consideration was 
to generate a higher horsepower—500-—600 H.P. 
—to meet the ever-increasing demand for 
heavier armour and armament. The highest 
horsepower engine available at the date when 
Rolls-Royce engines were first considered was 
the old “* Liberty,” which gave approximately 
350 H.P. This engine, designed in the last 
war, had certain limitations, and there was 
need for a more powerful tank engine of modern 
design. It was also required that the engine 
selected should be interchangeable with the 
** Liberty,’”’ so that either could be fitted into 
certain types of tanks. 

Investigation showed that the ‘ Merlin” 
engine, with the supercharger removed and a 
number of other modifications, could be 
adapted. to fit into the same space as the 
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* Liberty,”” and would under these conditions 
be capable of giving about 600 H.P. This line 
of approach had several advantages :—(1) It 
could be achieved quickly, whereas to design, 
develop, and produce a new engine would have 
entailed a delay of at least 24 years; (2) it 
utilised all the main ‘ Merlin ’ components, 


such as the crankshaft and bearings, crank case, | the 


cylinder block, and valve gear; (3) the manu- 
facturing technique for these components was 
fully established, and their reliability had been 
proved in aviation engines giving twice the 
horsepower proposed for the tank engine. 

The newest tank at that time to be fitted with 
the ‘ Liberty ”’ engine was the ‘ Crusader.” 
The first step, therefore, was to fit the adapted 
“Merlin ”’ into one of these tanks. The task 
of doubling the horsepower output to be used 
in @ given volume of engine space produced a 
number of problems with regard to cooling, &c., 
but success was achieved comparatively goon. 
The company also co-operated technically in 
evolving a. tank with improved mechanical 
features, which was eventually named the 
“Cromwell.” Large-scale tests and use in 
active service in France have shown that the 
‘Meteor’ engine is distinguished by its 
reliability, and that the cross-country perform- 
ance of the vehicles fitted with it is outstanding. 














The Fairey “ Firefly” Naval 
Fighter 


A NEw naval aircraft carrier fighter has been 


released from the secret list. This aircraft is 
“‘ Firefly,” designed and produced by the 
Fairey Aviation Company, Ltd. The “ Fire. 
fly’? is a low-winged single-engined fighter 
reconnaissance aircraft which has an armament 
of four 20 mm. cannon guns—two in each wing 
—and carries a crew of two—pilot and observer/ 
navigator. The engine is a_ Rolls-Royce 
‘* Griffon.”” It has a three-bladed ‘‘ Rotol ” 
variable-pitch propeller, and is fitted with a 
camera. The span is 44ft. 6in., the length 
37ft., and the height 13ft. 7in. 

This latest naval aircraft has, like its pre- 
decessors, folding wings for economical space 
stowage in aircraft carriers. It employs the 
Lockheed hydraulic system to operate its under- 
carriage and flaps. By means of this hydraulic 
installation the whole flap is extracted from its 
position in the trailing edge of the wing, and is 
swung out to give varying positions for take-off, 
cruising, or landing. In design the flap is 
similar to that installed on the ‘‘ Barracuda,” 
but the flaps when not in operation are flush 
with the wing structure. 











Institute of Petroleum 





In his address to the annual meeting of the 
Institute of Petroleum on Friday, November 
3rd, Sir Harold Hartley spoke of the wider 
interest now being taken in industrial research 
in this country, but reminded his hearers that 
our expenditure on it was small if compared 
with the money. spent on industrial research by 
the United States. He went on to say that the 
lesson of the discoveries of lead ethyl, the gas- 
filled electric lamp, nylon, radar, and penicillin 
was the dependence of industrial research on the 
fundamental research work going on in the 
universities. Co-operation between the indus- 
trial research laboratory and the universities 
was essential if practical results were to be 
achieved. Further co-operation between the 
research staff.and the user was stimulating to 
both parties, and the results, both with regard 
to the general organisation and the men, had, 
he found; in many cases exceeded expectations. 
The universities and technical colleges had an 

important part to play in the selection. and 
t of men, and in the future it was desir- 
able that there should be a much closer liaison 
between industry and the universities anid tech- 
nical colleges. 
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New subscriptions can in future only be 
accepted for inclusion on the waiting list. 
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short supply owing to war conditions are adver- 
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AERONAUTICAL COLLEGES 


THE Government has now published the 
report of the Committee appointed under Sir 
Roy Fedden to advise on the establishment of 
a school of aeronautical science. It is certainly 
a bold and comprehensive document as 
might be expected, for the place occupied in 
the world by aviation to-day probably 
exceeds even the wildest dreams of its pre-war 
enthusiasts. It is, temporarily at any rate, 
the greatest industry in this country. Its 
place in the future, however, is less certain ; 
that must depend on the extent of the growth 
of civil flying and on the nature of the peace 
settlement. Both of these at the moment are 
somewhat speculative. It is not possible to 
predict with confidence how large the civil 
air fleets of the future will need to be, nor 


how extensive will have to be the provision 
of military aircraft to keep the peace. It 
seems fairly certain, however, that many of 
the forecasts of the degree of industrial 
activity needed to meet the desire for world- 
wide air travel in the coming years must be 
exaggerated, for, as Sir Henry Tizard pointed 
out in his address last: month to the Parlia- 
mentary and Scientific Committee, even if one 
assumes that on so important a route 
as that across the Atlantic the number 
of air passengers would equal the number 
of first-class passengers using that route 
before the war, and even if as many as 
half of these travelled in British aircraft, the 
whole of that traffic could be carried by not 
more than twenty aircraft of the type now 
under. construction by the Bristol Aeroplane 
Company. To maintain such a fleet would 
require an annual replacement of but four or 
five aircraft. This realistic statement receives 
some support from the Air Ministry’s esti- 
mate, quoted in the Fedden Report, that the 
“long-term requirement ” for civil aviation 
at the proposed College would be but three 
students annually ! 

The Fedden Committee took over and 
greatly extended a relatively modest plan 
put forward in August, 1943, by the Govern- 
ment’s Aeronautical Research Committee 
under the chairmanship of Professor Sir 
Melvill Jones, of Cambridge. The Research 
Committee was faced with the situation 
that although there were Chairs of Aero- 
nautics in London, Cambridge, and Hull— 
with others under consideration—none of 
these schools were of important dimensions. 
They could, it is true, all be expanded, as 
some no doubt will be, and it is true, too, that 
their students by periodical attendance at some 
hostel which could be erected near one or other 
of the large Government research stations, 
could obtain the necessary degree of familiar- 
ity with the very large pieces of experimental 
equipment, wind tunnels, engine test plants, 
and the like which are only there to be found. 
Nevertheless, it was thought by the Research 
Committee that an entirely new College 


an4| should be built, having its own professors and 


staff, and. equipped with test apparatus of 
the modest size which is found best for teach- 
ing purposes, and it was proposed that pro- 
vision should be made for an entry of fifty 
students a year who would already have 
wv | graduated in science or engineering elsewhere 
and who would stay at the new College for 
two years. During that time they would all 
be maintained by the State—a suggestion 
due perhaps, even if unconsciously, to the 
custom of subsidies in all or nearly all avia- 
tion matters. This scheme was considered 
by some to overlook what the existing uni- 
versities could have done in this field with a 
little encouragement, but it was a carefully 
considered scheme prepared for the most part 
by men who had had long experience of teach- 
ing, and it was entitled to careful attention. 
That report was passed by the Minister 
for Aircraft Production to a specially created 
Committee under the chairmanship of Sir 
Roy Fedden, formerly chiéf engineer of the 
Bristol Aeroplane Company. The Report now 
published is that of this second Committee ; 
that of the first Committee is summarised 
therein, though it has not itself been pub- 
lished. The action of this second Committee 
was greatly to enlargethescheme. It hasadded 





to the proposed post-graduate College a kind 





type, to cover the needs of the Services, and to 
provide refresher courses for members of indus. 
trial firms. As this Report puts it, there would 
be two classes of students, those with a 
fundamental knowledge of aeronautics, and 
those without ‘such knowledge and needing 
only an outline of the subject. Hence, the 
proposal really involves something like two 
Colleges under one roof, and must there fore 
“be regarded, to some extent, as an experi- 
ment.” In this great College it is proposed 
that the equipment should be of the larzest 
type, 5000 H.P. engine test plants, for 
example, and that between two and thirce 
million pounds should be expended on build. 
ing and equipment. Not only is the initial 
cost thus immensely raised, but, as might be 
expected, the annual cost of running the 
whole establishment becomes very sub. 
stantial. It is thought that on the basis of 
about 300 students to be provided for, the 
net maintenance cost would be £360,000 a 
year, or about £1200 per student, without, so 
far as we can see, any allowance for interest 
on the initial cost or for the charge for board 
and lodging of the men in the hostels to be 
provided. This is an alarming figure, when 
one considers the many engineering students 
at other colleges where the charges are but a 
small fraction of this sum. 

One must, of course, face the fact that the 
provision for future world security will cost 
money—large sums of money. On the other 
hand, it is a mistake to assume, as is so often 
done, that the technique for war will remain 
static. It may be that future warlike opera- 
tions—if the need for such should unfor- 
tunately arise—would, for example, employ 
radio technique in much intensified degree, 
and there are other equally startling possi- 
bilities. Are all technical students, it may 
be asked by thrifty-minded inquirers, to 
be provided for on a like scale? Although 
the Report makes a good claim that a Staff 
College in Aeronautics is needed, it does not 
make it by any means evident that large and 
costly pieces of experimental apparatus are 
required for that purpose, for, as the Research 
Committee points out, they are certainly not 
needed for teaching, whether post-graduate 
or otherwise. Their right place is the 
great governmental research establishments 
—where they will be in any case. We think 
the Government will be wise if it considers 
carefully how far it should embark on this 
huge undertaking, whether the expected cost 
per student cannot be reduced, and what is 
proposed as regards other forms of technical 
training not less necessary than aeronautics 
to the welfare of the country. 


Research and Sense 


Ir is profoundly to be wished that thou- 
sands of people who are neither scientists nor 
engineers would read the concluding section 
of Dr. Ricardo’s delightful Presidential 
Address to the Institution of Mechanical 
Engineers. “ Research ” has become a slogan 
and slogans are always out of balance ; ideas 
become fixed in the mind by mass sugges- 
tion or hypnosis, and they are not weighed up 
and examined logically. That has been the 
fate of scientific research. The plea for its 
extension began with, people who knew its 
value, but it was quickly taken up by others 





who hardly know what it means and was 
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roclaimed from the housetops as the one 
sure means of re-establishing British industry, 
and one in which the United Kingdom was 
surpassed by other nations. Dr. Ricardo, an 
eminent research worker himself and an 
experienced mechanical engineer, has endea- 
youred to restore a sense of proportion, and 
remove the “inferiority complex” in that 
regard from which this country, always too 
prone to self-depreciation, is suffering. 

A few weeks ago Sir Summers Hunter, in 
another Presidential Address, exclaimed : 
“Heaven preserve us from certain types of 
the academic mind and the ultra-theoretical 
fellows who have often the most wonderful 
jdeas on paper that can do everything but 
work when translated into the realities of pro- 
duction.” That reflects pretty accurately a 
relationship between research workers and 
industrialists which Dr. Ricardo deplores. 
The former, he says, look on the “ indus- 
trialist as a pig-headed individual,” and the 
latter look] upon “‘the research worker as a 
‘high-brow’ visionary.” The contacts of 
war have done a good deal to reconcile these 
opposing views and it is hoped that in time 
they may merge happily. But Dr. Ricardo 
found himself impelled to give some sound 
advice to the research worker, and in the 
course of it reminds him that “ the research 
worker can turn out far more than industry 
can absorb.”” Coming from an industrial 
research worker of profound experience, that 
is a pregnant saying. It is frequently 
said that somebody’s discovery has been 
peglected by industry or that it has been 
suppressed of malice prepense. There is all 
too often a failure to recognise that industry 
cannot change suddenly from one design to 
another, and that sometimes inventions are 
premature and are better laid aside for a 
time till 2 change of other conditions makes 
their development profitable. In _ this 
connection we note that Dr. Ricardo 
takes a very practical réview of research. 
“Tn my experience,” he says, “ the success- 
ful inventor is he who applies his knowledge, 
whether it be derived from practical experi- 
ence or from academic research, to the fulfil- 
ment of some need in the right way and at 
the right time.” The war has presented 
many specific problems for the research 
worker and the inventor, and the results 
show that in such work the British genius is 
unexcelled. All who know something of 
what has been achieved in this country can 
confirm Dr. Ricardo’s statement that ‘“‘ when 
the technical history of this war is written, 
it will be found that we, in England, with 
our meagre research equipment, have contzi- 
buted far more than any other country.” It 
is very difficult for any of us to see facts as 
they are if they do not happen to fit in with 
what we regard as axiomatic truth. On the 
face of it, the proposition that the better the 
equipment for research and the more money 
poured out on it, the greater must be the 
beneficial results, appears to be unchallenge- 
able. ‘ But in fact the evidence in support of 
that proposition is not conclusive, and it is 
interesting and illuminating to read Dr. 
Ricardo’s comments: ‘‘ We hear much of 
the costly and magnificent equipment of the 
research laboratories in other lands, but not 
so much of their meagre output. I have not 
been much impressed by what I have seen 
of these laboratories abroad; the array of 
equipment is imposing, indeed, but it must 


be more than a life’s work for even a highly 
skilled staff to learn properly how to handle 
all that equipment, much less make any good 
use of it, In practice, the bulk of it remains 
as pure window dressing.”. As colossal 
expenditure on the fitting up of laboratories 
is one of the popular panacea of the day— 
note the proposed cost of the College of 
Aeronautics—it is worth bearing this evalua- 
tion in mind. 

We trust that nothing we have said may give 


an impression that Dr. Ricardo is an opponent 
of research. His whole career shows that he is 
nothing of the kind, but he has sound views 
on its uses and would ‘“‘ moderate the trans- 
ports ” of those who preach it without full 
knowledge. Some months ago—Tue Ener- 
NEER, May 19th, 1944—we suggested that 
an Inquiry into Research was required. The 
whole of this Presidential Address, and 
particularly the part which we reprint to-day, 





confirms us in that view. 








Letters. to 


THE TRAINING OF DRAUGHTSMEN 


Smr,—The letter from Mr. A. W. Boase in 
your issue of October 20th is very interesting. 
His conclusion that shop training is unnecessary 
depends upon what one means by an efficient 
draughtsman. If an efficient draughtsman is 
one who can put down on paper the ideas of a 
competent superior and work out the necessary 
calculations, there is a great deal to be said for 
Mr. Boase’s system. If, however, an efficient 
draughtsman is one who can produce a satis- 
factory design out of his own head, practical 
experience in the fitting and erecting shop, and 
especially in dealing with repairs and troubles 
developed in production, is absolutely neces- 
sary. Difficulties in assembly and failures after 
machines are set to work are far more fre- 
quently due to missing practical points than to 
miscalculations or lack of scientific knowledge. 
To my mind an efficient draughtsman is a good 
engineer, and an efficient head draughtsman is 
@ first-class engineer, and perhaps this is not 


salary. I agree that practical training, in 
addition to scientific training and office experi- 
ence, implies a long period of preparation and a 
considerable wait for financial recognition. I 
suggest that the financial recognition, when it 
comes, should be worth waiting for. 
4 F. L. Watson. 
Leeds, 7, October 23rd. 





THE ENGINEERING INDUSTRIES 


Smr,—May I call attention to the serious 
position which faces a very large proportion 
of the engineering industries ? There is very 
grave danger of mass unemployment in these 
industries within a matter of months unless the 
Government heeds the repeated appeals for 
information and is prepared to act with speed 
and decision. 

It is inconceivable that at this late stage the 
Ministries should not already have prepared lists 
of all their contractors in relation to their 
present and future requirements in the following 
categories :— 

(a) To continue output to full capacity. 

(b) Part capacity. 

(c) Contractors who will not receive re- 
newals of contracts. 


If this should be the case, I can-only express 
the hope that the all-too-frequent and unneces- 
sary secrecy will not obtain, but that firms will 
be immediately notified as to the main category 
in which they are placed in order that they may 
be able to plan their future and maintain a high 
level of employment. 

There is no need for serious unemployment in 
view of the enormous civilian demand. in this 
and other countries for goods of all kinds. _We 





have labour of a very high grade, also the 


always recognised sufficiently in status and/| 


the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 





materials and the tools to make all the things 
that are needed. What is wanted is the per- 
mission to go ahead as soon as the circumstances 
of a particular firm justify the transfer of any 
part of its capacity from war to peace produc- 
tion. To enable this to be done effectivély and 
speedily, there should be one central Govern- 
ment Department which can give the necessary 
permission instead of a manufacturer having 
to go to half a dozen or more Departments. 
This central Department should also have a 
regional organisation which understands local 
needs and conditions and can give quick 
decisions. 

The engineer does not expect or desire West- 
minster or Whitehall to say what he shall make 
or how he shall make it. He merely neéds the 
information and the facilities that will allow 
our native genius to plan and develop in a 
manner that will enable British engineering to 
maintain its high place in the world and provide 
full and useful employment for all connected 
with the industry. Any appeal for the early 
re-establishment of exports is futile until engi- 
neering firms. have been given the essential 
information suggested above on which alone 
they can make their plans. 

G. James ALLDAY, 
Governing Director, Weybridge 
Automobiles, Ltd. 
Weybridge, November Ist. 





THE NOTCHED BAR IMPACT TEST 


Smm,—We were considerably interested in the 
article entitled ‘‘ Interpretation of the Notched 
Bar Impact Test,” which appeared in the March 
31st, 1944, issue of THz ENGINEER. 

I feel that the serviceability of materials 
under impact loads is not completely indicated 
by Charpy or Izod test values, because these 
figures represent energy to cause fracture of the 
test sample. In certain of our applications, 
particularly high precision gears, a small 
amount of deformation under impact loading is 
almost as serious as breakage. For this reason 
a test programme has been contemplated involv- 
ing the measurement of energy necessary to 
produce various amounts of permanent defor- 
mation as well as fracture in the notched bar 
type impact test. I feel that certain high elastic 
limit materials with relatively low Charpy 
impact strengths, say, 8 or 10 foot-pounds, 
will show better resistance to small amounts of 
permanent deformation than some of the rela- 
tively weak but ductile materials which have 
high Charpy impact strengths. 

The article by Mr. Rowe referred to above 
seems to bear out this reasoning. If Mr. Rowe 
nas measured the deformation as a function of 
applied energy in the tests reported in his 
article, I would certainly appreciate seeing the 
data. Mr. Rowe chose a steel exhibiting 3 foot- 





pounds impact strength to represent brittle 
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steels in his reported experiments. It would be 
of extreme interest to see some comparable 
data for a steel having, say, 10 foot-pounds 
impact strength. 
W. A. REtIcar, 
Works Laboratory, General 
Electric Company. 
Schenectady, September 19th. 





Srr,—The question of the choice of a material 
to withstand repeated blows with little or no 
permanent deformation is, I think, of interest, as 
it represents a particular case where the normal 





materials as Fig. 1, showing the superiority of 
the steel in this particular use, in spite of its 
Where the choice lies 
between two steels and their stress-strain 
characteristics are almost identical, the steel 
with the higher energy to start a crack would 


lower impact value. 


naturally be chosen. 


Since the scales of the two diagrams (Figs. 1 
and 3) cannot be correlated, a steel in Fig. 1 
cannot be identified with a steel in Fig. 3, but 
either data would place the materials in order 
of their capacity ta withstand deformation 


under small impact loads. 


In the particular case of precision gears, I 
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impact value is of little importance. I do not|think there are so many variants, such as 


think that the double-blow method offers much 
improvement either in this connection, although 
the form of the curve up to the point of crack 
formation is qualitatively indicative. 

I agree with Mr. Reich that a relation between 
applied energy and deformation would be of 
more value in this connection. However, I 
think that the tensile stress-strain curve at 
similar rates of loading would indicate the best 
material for the purpose just as well. As an 
example, I have chosen data from two materials 
—pure aluminium of 30 foot-pounds Izod 


Stress, Tons per Sq. In. 
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impact strength and a steel of about 20 foot- 
pounds—to represent respectively the ductile 
material and the less ductile one with lower 
impact strength but with higher elastic pro- 
perties. Fig. 1 shows permanent deformation 
as a function of applied energy in the notched 
bar test prior to crack formation ; Fig. 2 shows 
part of the nominal (static) stress-strain relation 
for aluminium and two steels of widely different 
stress-strain properties; Fig. 3 is calculated 
from Fig. 2, showing permanent strain as a 
function of applied energy. This gives the 


impact fatigue, effect of stress concentration on 
the rate of increase of stress, and even the exact 
magnitude of the acting impact loads, that this 


Permanent Set 
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is one case where, after a careful choice of 
material, a series of tests on the gears under 
running conditions is worth while. 

P. W. Rowe. 
Fleet, Hants, November Ist. 





COUNCIL OF THE INSTITUTION OF 
CIVIL ENGINEERS 


Sm,—Mr. Hammond, in his letter published 
in your current issue, raises the question of 
whether an annual general meeting should be 
considered as representative of the members of 
the Institution. 

An authoritative answer to this question is 
given in the preamble of the Second Supple- 
mental Charter, as follows :—‘“. . . the number 
of members residing in or near the Metropolis 
now forms a comparatively small portion of the 
whole number [of members], and a large pro- 
portion cannot now be reasonably expec 
personally to attend general meetings . . .” 

The main objection to the method by which 
Mr. Hammond’s motion was dealt with appears 
to me to be, not so much that it was “ sprung 





same qualitative comparison of the two 


unexpectedly ” on the members present at the 





meeting, but that those members, constituting 
a large majority, who did not or could not 
attend were afforded no prior notice of this 
controversial and far-reaching proposal or the 
opportunity of voting by post. 

The purpose of By-laws 93 and 94 is pre. 
sumably to safeguard the interests of members 
against precisely this sort of thing, but it jg 
now clear that an alternative and less hazardous 
method. is available for members, such as Mr, 
Hammond, who are not prepared to run the 
risk of a defeat, such as might seem projable 
if the motion were brought to the notice of al] 
members and a postal vote made available. 

Mr. Best, in his letter published in your issue 
of October 27th, comments on the fact that 
canvassing is an accepted procedure in parlia- 
mentary elections. For the benefit of those 
who may seek to counter this argument by 
drawing a distinction between a politically con. 
stituted body and one established for the 
advancement of science, it may be observed 
that canvassing in the manner suggested by Mr, 
Best. is normally resorted to for the election of 
members of Convocation to the Senate of the 
University of London. 

F. K. Srvcrarr, 
B.Se., M. Inst. C.E. 
Rickmansworth, Herts, November 6th. 





STEAM LOCOMOTIVE CYLINDER 
PERFORMANCE 


Srm,—From Mr. Robson’s letter of October 
23rd it appears that he has somewhat mis- 
judged the letters of Mr. Holeroft and the 
writer, of September 15th and October 6th 
respectively, 

The purpose of these letters was not to suggest 
that all was for the best in the best of all possible 
worlds, as regards locomotive valve gears, but 
rather to maintain a sense of proportion in dis- 
cussing a most interesting subject. 

To railway managements a locomotive is but 
a costly machine, something of a nuisance, but 
essential for the movement of traffic. The coal 
bill is only one of very many costs incurred in 
railway operation, and even a considerable 
saving on this item would make but little 
impression on the total operating costs. The 
comparatively small savings which even a 
revolutionary change of design might effect 
must necessarily be offset against the cost of 
the change and its repercussions on mainten- 
ance costs. In other words, if a design is 
found wanting when weighed in the financial 
balance it cannot be considered a success, no 
matter how great its merits from a technical 
viewpoint. 

Those critics (and they are legion) who rail 
at managements and accuse them of conser- 
vatism, &c., are apt to lose sight of these facts 
and to speak as if the locomotive was an end 
in itself. 

Probably Mr. Holcroft, in common with the 
writer and other enthusiasts, would be delighted 
at the advent of a new valve gear, which would 
rejuvenate the steam locomotive and would 
eagerly devour any information that could be 
made available. If Mr. Robson is in possession 
of such information I suggest that he should 
consider its publication in a form which will be 
available to those readers who have not access 
to the Journals of the Institution of Locomotive 


Engineers. E. B. PARKER. 
Little Sutton, Wirral, Cheshire, : 
November 5th. 








THE LATE Mr. R. A. BELLwogp.—It is with deep 
regret that we learn of the death of Mr. R. A. 
Bellwood, which took place on October 27th, after 
a short illness, Mr. Bellwood, who was seventy- 
seven years of age, had been connected with Rose, 
Downs and Thompson, Ltd., of Hull, for upwards 





of sixty years and had been a director since 1918, 
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Some Recent Technical Developments 


in Naval Construction’ 


By SIR STANLEY V. GOODALL, K.C.B., O.B.E.} 
No. I 


POWER provoking a war would plan 
A carefully the course to be followed. Its 
technicians would have all the requisite 
materials and equipment ready in quantity 
and kind. If the plans had been thoroughly 
well made little more would be asked of them 
when the war started, for it would not last 
long, though possibly they would then be 
required to accelerate and increase the pro- 
duction of articles already tried and proved. 
Such a state of affairs has not been the lot of 
our materialists in this war or the last. 
Hence in both wars the tempo of material 
developments has been greatly quickened. 
Nevertheless, in the interests of production 
fundamental changes affecting output should 








FIG. 1—DAMAGED WELDED FORE END 


only be made when they are essential. 
Further, war conditions, particularly in a 
country like ours, bring restrictions which 
necessitate the use of new materials and pro- 
cesses that are not in themselves progressive. 
These are the considerations which have 
dictated progress in- the adoption of new 
materials and equipment in naval construc- 
tion during the present war. 


Licut ALLOYS 


To illustrate how war conditions may 
retard progress, I would mention the use of 
aluminium and its alloys in warships. The 
displacement limitations imposed by inter- 
national treaties made it necessary to exercise 
the strictest economy in weight in order to 
obtain the maximum fighting efficiency. 

. Cost is an important factor imposing a 
limit to the use of aluminium alloys. As an 
experiment, duralumin was used for the 
bridge structure of a destroyer, but corrosion 
difficulties were met. Nevertheless, there is 
no doubt that as experience grew the extent 
to which aluminium alloys would have been 





* From the Thirteenth Andrew Laing Lecture, N.E. 
Coast Institute., November 3rd, 

+ Assistant Controller (Warship 
Admiralty. 


Production) 





used in warships would have increased. But 
quite early in the war, because of the sudden 
expansion in the aircraft programme, the use 
of aluminium and its alloys had to be aban- 


doned in warship construction, except for a} 


very few items. This restriction had a serious 
effect on the displacements of new ships, 
particularly of the fast light types, and pro- 
gress in this particular field of naval construc- 
tion was consequently greatly retarded. For 
example, the increase in weight of a fast 
cruiser due to the elimination of aluminium 
was approximately 100 tons. In destroyers 
the additional weight would have been the 
equivalent of a twin 4-7in. mounting and its 
ready-use ammunition. But as increase 
in displacement of these ships could not be 
accepted, it became necessary to retain a 
proportion of the aluminium alloy fittings 
and to compensate for the remainder by 
economies in other directions. 


Livinc CONDITIONS 


“ The British Navy always travels ‘ First- 
Class’ ”’ is a phrase I have heard spoken, 
half in envy, half in derision. Used sensibly, 
it merely means that British warships must 
provide living conditions that conduce to a 
high standard of health and efficiency. 
During this war a ship may be in the North 
Atlantic one winter week, and very shortly 
afterwards off South Africa in midsummer. 
To provide good habitability in such extreme 
conditions, weight and.space have to be 
allotted for powerful steam heaters and 
variable-speed fans, on the one hand, and 
abundant air supply with a certain amount 
of cooling, on the other. For both conditions, 
living spaces must be well lined, and war 
experience has shown the necessity for such 
lining to be fireproof. Also it must prevent 
the condensation of moisture on the struc- 
ture under Arctic conditions. The most 
insulating material of a fireproof character 
that has been found so far is sprayed asbestos, 
the surface of the asbestos being finished 
with a special cement facing which com- 
pletely seals off the surface, and thereby 
assists in the prevention of condensation. 
The application of this lining must take place 
some time before the compartment. is 
required, as a considerable period is necessary 
for drying, which should be assisted by a good 
circulation of air in the compartment. 

Air conditioning is a growing require- 
ment. To mention one example, aircraft 
crews in carriers may have to wait in a com- 
partment for a long time fully dressed in 
flying clothing ready to take off at a moment’s 
notice ; immediate mental alertness is essen- 
tial. With very humid, hot, ambient air it 
is very difficult, if not impracticable, to pro- 
vide by normal ventilation methods good 
conditions in congested warship compart- 
ments, especially those well down in the ship, 
where heat is emitted by machinery and 
electrical apparatus. Reduction of humidity, 
in particular, is desirable in some compart- 
ments from physiological considerations, and 
also to keep equipment at maximum effi- 
ciency. To apply air conditioning to all the 
living spaces of a big ship involves too much 
space and weight at the present time, but it 
is possible to apply air conditioning to par- 
ticular compartments of a nature such as I 


have just described. Such plant consists of a 
refrigeration unit of the steam-jet, methyl- 
chloride, with brine circulation, or direct- 
‘expansion Freon types. The cooling medium 
is passed through a cooler over which a bare 
minimum of fresh air and a larger quantity 
of recirculated air is passed, part of this 
mixture of air being by-passed according to 
the performance necessary. The by-pass is 
usually through an idle heater. Alterna- 
tively, if the plant is used in the Arctic, 
steam is supplied to the heater and the cooler 
acts as a by-pas for some of the air, with the 
refrigerant shut off. 


Fire FIcHTIne 


Fires in ships have been more devastating 
during this war than they were during the 
last war, owing to the incendiary effect of 
aircraft bombs. The results have been a 
demand for: better and more numerous fire- 

ting appliances and a reduction in com- 
eatibe opatals, Paint has been one of the 
more potent fire risks, and the development 
of fire-retardant paints has been undertaken. 

The following is a brief deseription of the 
additional fire-fighting equipment now being 
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FiG. 2—BOW OF AIRCRAFT CARRIER 


provided in H.M. ships. Most of the changes 
have been made as the result of war experi- 
ence, and extensive trials carried out under 
realistic ship conditions. 

More fixed pumps have been added for 
supplying the fire main and arrangements 
have been made for isolating damaged 
sections. The number of portable pumps has 
also been increased to cater for the occasions 
when the fixed installations are damaged. 
A proportion of them are diesel driven, and 
thus independent of the ship’s power supply. 

Oil fuel is generally involved in the fires 
resulting from action damage in warships, 
and for this reason the old jet nozzles have 
been replaced by the jet spray type, as water 
spray is very effective in dealing with such 
fires. Large-scale foam equipment has also 
been provided for dealing with oil and petrol 
fires, and, in addition, steam-drenching 
arrangements are fitted in machinery com- 
partments for smothering fires when it has 
been necessary to evacuate these spaces. 

Numerous first-aid appliances in the form 
of portable extinguishers have been distri- 
buted around the ship to deal with fires in 
the early stages. These extinguishers are of 





various types, according to the nature of the 
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fire risk—-water spray for carbonaceous fires,}damage. Note how, in spite of the deforma-|and I am sure will grow. Already he has done 


foam for oil fires, and carbon tetrachloride 
for electrical fires. Portable CO, extinguishers 
are provided on the flight decks of aircraft 
carriers for use in rescuing personnel from 
crashed aircraft. The men operating these 
extinguishers wear heavy type asbestos suits. 

Hangars in aircraft carriers are divided 
into sections by asbestos curtains, so that fires 
can be localised. Should a fire occur in one 
section arrangements are made so that the 
air supply can be rapidly cut off by stopping 
the ventilation, and the section is thoroughly 
sprayed with water supplied from a special 
high-pressure pump. 


PLastics 


Plastics, which have found a wide applica- 
tion in many industries, have not as yet been 
extensively used in naval shipbuilding. The 





Fic. 3—PREFABRICATED PORTION OF DESTROYER 


further development of the use of plastics in 
H.M. ships has been seriously retarded by the 
war. Many attempts have been made, how- 
ever, to extend their use, but the materials 
tested have often failed to meet the require- 
ments, which are to some extent special to 
the Naval Service. One very important 
property required of plastics, if they are to 
be used extensively in H.M. ships, is that 
they shall be resistant to fire, i.e., they must 
neither burn nor cause thick smoke. Several 
promising types have had to be rejected on 
this account. Also they must be capable of 
withstanding shock. 


WELDING 


The first all-welded British warship, a 
minesweeper, was completed in 1938. This 
ship has therefore now been on service more 
than six years, five of them years of war 
service. She has been employed in some of 
the stormiest seas in the world, and must 
have been in close proximity to underwater 
explosions. Usually a small ship on such 
work develops leaks in oil fuel tanks, but 
H.M.S. “‘ Seagull’? has been markedly free 
from such troubles; in fact, the ship has 
passed through her exacting experiences with 
flying colours. 

Landing craft are bound to get knocked 
about. They have afforded an interesting 
comparison between welding and_ riveting 
practice, as some are all-riveted and some 
—sisters in all other respects—are all-welded. 
One advantage of welding has been demon- 
strated. These craft bump and ground, and 
a certain amount of structural damage is the 
inevitable result. In some cases the riveted 
joints have been strained, and the craft have 
had to be out of action while the leaks have 
been repaired, but in similar cases the welded 
craft have generally remained water-tight, 
and although crinkled have been able to 
carry on. 

This advantage of welding is illustrated in 
Fig. 1, which shows the welded fore end of a 
ship that has received severe underwater 


tion, much of the all-welded structure is still 
water-tight. The bulkhead you can see had 
a few minor leaks, but stood up to a journey 
of well over 1000 miles. The ship’s speed was 
as high as 19 knots, while the weather was 
changing from strong beam wind and 
moderate sea through a calmer period to a 
strong wind and moderate sea from a bow 
bearing. For the last-named conditions, 
speed was reduced to 8} knots for a short 
time, and subsequently increased to 14 knots. 

It has been necessary to speed up the 
application of electric welding to warship 
building in order to increase output. The 


‘|extent to which this has been done will be 


appreciated when I say that in twenty-seven 
yards building naval vessels the number of 
welders on the wage books has increased 
during the past two years by about 80 per 
cent. The work of the Welding Research 
Council of the Institute of Welding has been 
of the first importance, eg., it has been 
demonstrated that considerabie economy 
would be effected by the development of new 
types of electrodes and welding techniques, 
especially the use of larger gauge electrodes. 

The effect of the extensive adoption of 
welding on shipbuilding technique and prac- 
tice has been the subject of a recent papert 
by Mr. Shepheard, chief ship surveyor to 
Lloyd’s Register. Fig. 2, which shows the 





Fic. 4—-WELDED SHAFT BRACKET 

bow of an aircraft carrier, illustrates this 
technical development in warship building. 
The two largest prefabricated parts are out- 
lined. It will be readily seen that the work on 
the upper part, if done in situ, would have 
been extremely difficult, but on the ground 
it was comparatively simple. Fig. 3 shows 
a prefabricated portion of a destroyer com- 
pleted in the shop ready to be taken out to 
the slip. 

Fig. 4 shows a welded shaft bracket for a 
destroyer. This is slightly heavier than a 
forged bracket, a disability that was accepted 
because the adoption of such a bracket 
resulted in a reduction in time from order to 
delivery of approximately 50 per cent. 
Incidentally, the cost of the bracket was 
reduced by 40 per cent. In the welded stern 
frame of a large warship the weight reduc- 
tion was 20 per cent.; the reduction in time of 
manufacture was 50 per cent., and the cost 
reduction 40 per cent. 

The soundness of a rivet can easily be 
tested, but it is a difficult matter to detect 
whether a weld is thoroughly sound. We 
have instituted radiographic examination for 
this purpose. 

So far as this country is concerned, the 
practice of radiographing shipyard welds is 
still in its infancy. But the child is healthy, 








+ “ Trans.,’” N.E.C. Inst., Vol. 60, 1943-44. 


good work. 

X-ray examinations have been carried out 
at certain warship building yards, and I haye 
no hesitation in affirming that the result 
has been to raise the standard of welding in 
the shipyards. For shipyard work it is con. 
sidered that the emphasis should be on help. 
ing with the preliminary study, developinent, 
and choice of welding technique, and op 
guiding welders towards improved standards 
of work by the examination of welds selected 
without special warning from the production 
work. Welders are stimulated to take a con. 


couraged from trying to get away with in. 
different workmanship. They can realise the 
need to adhere to specified procedures when 





Fic. 5—CAVITATION OF TWO-BLADED 


they see that any departure shows up as a 
defect, and we have found them genuinely 
appreciative of opportunities to see and 
discuss radiographs of their own work. 


EXPERIMENTAL TANK WORK 


In peacetime the speeds attained at full 
power loom large in Press reports, but the 
resistance of warships at cruising speeds is 
important in its effect on endurance and fuel 
consumption. This consideration has been 
one reason why the bows of British warships 
have not been as bulbous as those in some 
other navies, for the gain at full speed has 
not been sufficient compensation for the loss 
at cruising speeds. Experiments have led 
to the adoption of forms giving a good result 
at full speed, with a decidedly superior result 
at cruising speeds. 

One development that has been very 
apparent to those who have observed new 
warships coming to life on the River Tyne 
has been the extended adoption of the transom 
stern. This form of stern is by no means new, 
but the disabilities that went with it in the 
past have been overcome, In a certain class 
of destroyer a reduction in resistance* by 
3 per cent. at full speed and 5 per cent. at 
20 knots was effected by the adoption of this 
type of stern. Modifications were also 
embodied which avoided filing out the form 
near the propellers so that propeller diameter 
and propulsive efficiency were fully main- 
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A great deal of work has been done on 
forms for light coastal craft. The problem of 
combining good endurance at cruising speed 
with maximum full speed is a complicated 
one. ‘Lhe latter requirement involves the 
development of dynamic lift, but dynamic 
lift is best achieved by accentuating features 
of form which react on the performance at 
cruising speed, since they promote wave- 
making and eddy resistance. It will be 
appreciated that wave-making is a consider- 
able item at the cruising speeds of light 
coastal craft when I state that these cruising 
speeds are greater, proportionately, than the 
full speed of destroyers, and the displacement 
is three times as great as that of a destroyer, 
jn relation to the length. Sea and weather 
affect seriously the full speed and behaviour 
of these comparatively small and lightly 
built craft, and thus complicate the problem, 
involving modifications to that form which 
gives the best performance in calm weather. 

For certain ships of new types, production 
requirements and military characteristics 





FiG. 6—-CAVITATION OF THREE - BLADED 
PROPELLER 


other than speed have had to receive prior 
consideration, and the problem has been to 
meet these requirements, and at the same 
time ensure a propulsive performance of 
which one need not be ashamed. A large 
variety of warships come under this heading. 
The form characteristics are very different 
from those of other types, as you may well 
appreciate from photographs that have been 
published in the Press. Little consideration 
was given to ships of this type before the war, 
although they were not altogether neglected. 
As a result, there was practically no back- 
ground of previous investigation for guidance 


as to the best form to ensure the requisite |: 


propulsive performance. A fair amount of 
original research has therefore been required 
to ascertain the best design of hull and pro- 
pellers of the several classes of ships con- 
cerned, Casual observers might conclude 
that the bow and the stern have not been 
considered from the hydrodynamic stand- 
point, but the fact is much thought has been 
given to these features. 


PROPELLERS 


Propulsive and operational experience with 
two different classes of warships has brought 
home one lesson, namely, the necessity to 


_lof Great Britain will increase or diminish in 


of propellers. Much detailed investigation 
has been made, including model tests, trials 
in ships and complete and accurate measure- 
ments of propellers, besides theoretical con- 
siderations of their designs. As a result, 
closer propeller tolerances have been specified 
and a greatly improved standard has been 
attained. Propeller manufacturers have 
co-operated, and we are indebted to them, as 
they have been able to adopt these standards 
without disturbance to their heavy produc- 
tion programme. 

Visual observation and photographs are 

found to be almost as useful as the quantita- 
tive measurements of performance in suggest- 
ing improvements and modifying and advanc- 
ing conceptions of propeller action. Powerful 
stroboscopic lighting is used to give single- 
flash photographs, but a stroboscopic picture 
is, of course, only an average view. We are 
giving attention to high-speed photography, 
but here there is ample scope for development 
of technique. For example, although some 
of the vapour cavities are as large as }in., 
there is also a considerable mass of small 
bubbles only a small fraction of an inch in 
diameter. Such bubbles move at considerable 
speed, and, according to mathematical 
theory, have a large frequency of vibration, 
namely, several kilocycles per second. Thus 
very high speeds are required for realistic 
examination of the cavitation phenomena. 
Illumination of the propeller is a problem 
having regard to the refraction of air, glass, 
and water, and the reaction of the consider- 
able heat from the light source on the tunnel 
windows. 
Propeller theory led to the view that for 
some classes of fast coastal craft it would be 
an advantage to reduce the number of blades. 
There are various points in this. For 
example, reduction in local peak suction due 
to the increased blade width and reduced 
camber ratio, and also reduction in the 
number of pressure changes per revolution. 
This theory was confirmed by model experi- 
ments. Figs. 5 and 6 show respectively a 
two-bladed propeller working in similar con- 
ditions to those of a three-bladed propeller. 
Obviously the former is showing less cavita- 
tion. The gain in efficiency is 10 per cent. A 
two-bladed propeller was fitted for trial in a 
certain vessel, and the result was good from 
the propulsive standpoint, but the increased 
vibration was unacceptable. This vibration 
trouble has been overcome by modification 
of the stern to increase propeller clearance 
from hull and appendages. 


STEERING 
During this war attack by torpedoes and 


requirement that a warship must be able to 
change course quickly. On the other hand, a 
warship must be capable of keeping a steady 
course, not only in order-to keep station, but 
also because a ship unsteady on her course in 
a seaway is one in which the difficulty of 
maintaining accurate gunfire is thereby 
greatly enhanced. The steering properties of 
a ship therefore are like many other design 
problems. A happy mean must be found, 
and one property must not be improved to 
such an extent that an equally important 
property is sacrificed. 

The destroyer is the type of warship in 
which good turning properties are very 
essential. Before the war great attention had 
been paid to this fact, as can be seen from 
the paper read before the Institution of Naval 
Architects by Mr. A. P. Cole in 1938. The 
fruits of this work have been apparent from 
the fact that there has been little criticism 
of the turning properties of destroyers during 
this war. Nevertheless, the search for 
improvements has not ceased, and we have 
fitted two destroyers with steering gear that 
could put the rudder over to 45 deg. instead 
of the usual 35 deg. maximum angle. It was 
not possible, owing to war conditions, to 
carry out extensive trials, but favourable 
results are anticipated. 

Even in peacetime steering trials are not 
easily performed and cost alone would 
prohibit tests of the many alterations that 
can be made ‘to a ship which affect steering. 
But model experiments can be made and 
experience has shown that these give results 
which can be safely applied. To be fully 
realistic, such experiments require a special 
type of tank. Such tanks exist in the United 
States, France, Germany, and Holland. It 
is high time we had one in this country. 
Until we have, we must rest content with 
experiments in the ordinary type of tank. 
To these have been added self-propelled 
model experiments in a lake, with records of 
the behaviour of the model taken by instru- 
ments on shore. In these tests the effect of 
the wind has been a nuisance, but the results 
have been encouraging. 

The work that has been done has been 
described as fully as practicable in wartime 
by Mr. R. W. L. Gawn in a paper read before 
the Institution of Naval Architects in 1943. 

The German battleship “ Bismarck ”’ was 
brought to bay owing to damage aft, which 
jammed the rudders. As a result, she could 
only steam in a circle. It is imperative that 
a warship should not lose her mobility by 
such a mishap, and this lesson has been taken 
to heart in recent designs of rudders and 
steering gears. 





bombs has emphasised the importance of the 


(To be continued) 








Surppinc AFTER THE WAR 


NY attempt to forecast the magnitude 
and nature of the development of British 
ports after the war is over, at once raises the 
question as to what extent the foreign trade 


comparison with the years between the two 
wars. To forecast any definite answer to this 
question would be absurd, but there seem to 
be several things which point to the proba- 








ensure greater accuracy in the manufacture 








* Institution of Civil Engineerg, Presidential Address, 
November 7th. Abstract. 


The Future of British Ports” 


By F. E. WENTWORTH-SHEILDS, O.B.E. 


bility that foreign trade will, after a while, 
revive and grow, and that shipping and 
accommodation for shipping will be needed 
in future as much or more than in the past. 
To begin with, there is no doubt that the 
Government and an influential section of the 
British people are impressed with the great 
importance to the country of the revival and 
expansion of our sea borne trade. The 
Government’s White Paper on Employment 
Policy, published by the Minister of Recon- 
struction in May, 1944, begins by saying: 
“We must continue to import from abroad a 
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large proportion of our foodstuffs and raw 
materials, and to a greater extent than ever 
before sha]l we have to pay for them by the 
export of our goods and services, for as the 
result of two world wars we have had to 
sacrifice by far the greater part of the foreign 
investments which we built up over many 
years when we were the leading creditor}: 
country of the world. It will not therefore be 
enough to maintain the volume of our pre- 
war exports ; we shall have to expand them 
greatly. ... It is therefore an essential part 


of the Government’s employment policy to | gested or blitzed town areas, but also encour- 


co-operate actively with other nations, in the 
first place for the re-establishment of general 


economic stability after the shocks of war, |towns in cases where such upheavals seemed 


and next for the progressive expansion of |to be of national advantage. 
During the war our ports have all been| boon to small ports and might be purchased 


trade.” It goes on to say: “‘* While the 


Government will spare no effort to create, in| under the control of the Ministry of War 
collaboration with other Governments, con-|Transport, and in some ways this has been 
ditions favourable to the expansion of our|of great advantage. It has resulted in a 
export trade, it is with industry that the | quick turn-round of ships, and an economical 
responsibility and initiative must rest for|use of man power and plant, such as could 
making the most of their opportunities to|have been obtained in no other way. Of 
recover their export markets and to find| course, the Ministry made use of the excellent 
fresh outlets for their products. ... During|local organisations which existed at each 
the war British industry has amply demon-|port. After the war it is perhaps unlikely 
strated its power to improve the technique of | that the Government will retain such com- 
its production, and this improvement must | plete control, but planning seems to require 
continue if we are to solve the problems of |a central authority of some sort. What shall 
post-war years.”. it be? Will the control of ports be passed 
Whether and how industry will respond to] over to the central authority foreshadowed in 
this appeal is a subject on which much has|the Barlow Commission’s report, or will a 
been thought and said recently, but it is|special body be appointed to deal with ports 
perhaps fair to say that, provided we can|or with transport generally, including ports ? 
The Electricity Commissioners and the 
reviving and expanding our foreign trade, | London Passenger Transport Board are often 
quoted as instances of bodies numerically very 
3 ce , small and with therefore very little direct 
ADMINISTRATION OF Ports: Past AND representation of the interests involved, but 
FUTURE none the less able to satisfy the ever-varying 
One peculiarity about British ports is that | demands of a huge clientele, who are always 
there is probably no group of organisations,|ready to express dissatisfaction if it is 
either in this country or abroad, with such a| aroused. It is perhaps fair to say that the 
variety of forms of administration. Here we|success of such bodies is due to the fine 
have five such forms, all carried on with a fair | qualities, first, of their chairmen, and, next, 
of their chief officials. A small body of this 
(1) Administration by the State—Such| kind might control the ports of Great Britain 
ports are few, because the British people | exceedingly well, provided that they had a 
have an innate aversion to State management | wide grasp of the problems which lay before 
of business, but the Caledonian and Crinian|them and power to solve them. But in any 
canals, with their ports, are owned and|case we shall need local port administrations 
to initiate schemes and to conduct the busi- 
(2) Administration by a Municipality.—| ness of the port, and for these I should not be 
surprised if the genius for compromise pre- 
(3) Administration by a Statutory Trust| vails and we continue to rely upon the 
Representing all Interested Parties —This is| heterogeneous bodies, which, after all, have 
a favourite method. London and Liverpool | served us well. 
I understand that the whole question of 
(4) Administration by a Railway Company. | the future of port government is being investi- 
gated by the Dock and Harbour Authorities 
(5) Administration by a Company Trading | Association, which represents all British 
for Profit—aAs at Gloucester and Ardrossan. | ports, including railway ports. 
At many ports—indeed, at most—some| able to suggest an excellent scheme. 
Whether or not our ports are placed under 
working in combination. For instance,|the control of some central authority, it 
although the powers of the Port of London|seems right that schemes for their improve- 
Authority are wide and they own the docks, |ment should come from the local manage- 
they do not own all the vast number of|}ments, who understand the needs and the 
wharves which line the Thames banks and_| possibilities of their own ports. 


bring home to our people the importance of 


such revival will take place. 


measure of success. 


managed by the Government. 


Bristol is a conspicuous example. 


are the largest of such ports. 
—As at Hull and Southampton. 


of these forms of administration are found 


which are still private property. 
All of these five systems of port govern- 
ment have some virtues and some drawbacks. 


anxious to check extravagance. The success| honour and pleasyre to help their brethren 
that has been attained by railway administra-| by freely giving the results of their experi- 





tion of ports, however, has proved that it is 
quite possible to pay attention to and to 
satisfy the various users of a port without 
necessarily organising them as a board of 
management. 


LINK WITH CENTRAL PLANNING 


Planning is very much in the air just now. 
The Barlow Report of 1939 stressed the 
virtues of a Central Planning Authority 
which should not only examine and criticise 
local schemes for the redevelopment of con- 


age the decentralisation and dispersal of 
industries and of industrial populations from 


ence: But there is ample room for much more 
of this sort of co-operation among enginoers 
and, indeed, among port officials generally, 
and with this remark I am sure that the Dock 
and Harbour Authorities Association, which 
has done much to induce these rivals to pull 
together, will agree. 

For instance, although standardisation jg 
to some people a bogey which spells death to 
progress, it seems absurd that at British 
ports there should be electric cranes with 
motors of many different voltages, and 
running on tracks of gauge varying from 
4ft. 8hin. to 26ft. Again, a standard di odger 
designed to deal with varying materials, and 
with very shallow draught, so that it could 
work at most states of tide, would be a great 


by the central authority and hired out as 
required. 

DESIGN AND RESEARCH 
Another matter which calls for the atten. 


tion of port engineers is the design of new 
port works, particularly in the way of lay-out, 
and of the shape and material of quay walls 
and other d structures, with a view to 
securing constructions more rapidly built and 
less expensive than we have had hitherto. As 
regards lay-out, I hope they will not rest 
until they have organised a station for the 
installation and study of models, which 
station shall be available at cost for any 


As I have already remarked, the organisa- 
For instance, State ownership, which was so| tion of our ports has encouraged the rivalry 
popular in France and Italy, has the merit|that naturally exists between them. In time 
that raising capital for a large scheme of con-| past competition has been regarded as the 
struction is comparatively easy ; but, on the|mainspring of industry, but we are now 
other hand, the Government machine is slow| coming to recognise its limitations. For- 
and ponderous. The same remarks apply to|tunately, the rivalry among engineers has 
a smaller extent to municipal ownership. In| always been a friendly one, and ever since 
many ways the Port Trust is ideal, as the|the Institution was founded in 1818, and, 
trustees directly represent most of the various | indeed, since its still very lively predecessor, 
interests using the port, and therefore know|the Smeatonian Society, was founded in 
what is needed, and at the same time are|1771, engineers have made it a point of 


harbour, dock, or river authority which needs 
it. What we require is a station on the lines 
of the United States Waterways Experiment 
Station at Vicksburg, Mississippi. This 
station was started by the United States 
Army in 1928, primarily for the study of 
improvements the Mississippi and its 
tributaries, with a view to mitigating the 
disastrous floods which occurred there at 
intervals. The usefulness of this establish- 
ment was soon extended, however, and it is 
now devoted to analysis by experiment of all 
kinds of problems arising from the Army 
Engineers’ Department’s work in improvin, 

American rivers and harbours. A_ soi 

me¢hanics laboratory was added in 1932, 
and the station undertakes experimental 
researches on the alignment and strength of 
breakwaters, the erent of river and 
estuarine channels for navigation and for 
flood prevention, the estimation of seepage 
losses through earth dams, the bearing power 
and compaction of soils, the prevention of 
slips, and many kindred problems. One 
could hardly exaggerate the usefulness of 
such a station to the Harbour and River 
Catchment Boards of our country, and also 
to the authorities, whoever they may be, who 
will be interested in coast protection, a branch 
of engineering which has been most sadly 
neglected here because it has been nobody’s 
business. 

A very interesting and important example 
of the help which can be given to the harbour 
engineer by a well-equipped maritime experi- 
ment station is the breakwater at Leith, 
recently carried out by Mr. J. D. Easton, 
M. Inst. C.E., who rejected the time-honoured 
breakwater of ‘‘ massive ” materials, such as 
stone and concrete, in favour of one made of 
clay and sand, protected only with light 
paving of small stone pitching. Of course, 
such a thing would be impossible but for a 
careful and elaborate study of both the align- 
ment and the profile of the breakwater, which 
study was carried out at the Netherlands 
Government hydraulic laboratory at Delft. 
No doubt the decision to make use of this 
laboratory was a wise one, as our friends there 
have had unique experience in the construc- 
tion of large sea works with soft materials, 





which experience, I gather from Mr. Easton, 
they placed at his disposal with their invari- 
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able courtesy and good will. But I hope that 
we shall soon be in a position to make such 
dudies at a laboratory of our own. 

Another similar problem which a maritime 
experiment station could help to solve is the 
best means of protection against coast 
erosion, both in the matter of lay-out and 
in the detailed construction of sea walls and 
goynes. I.am inclined to think that such 
researches would teach us that the best coast 
protection is afforded by sea walls with a 
curved slope and groynes of the hog-back 
wpe nm have proved so successful in 

and. 

Moreover, there are several small estuarine 
harbours along our coasts, the existence of 
which is threatened by the tendency of the 
sea to choke them with shingle. Our coasting 
and fishing trades have always been of great 
importance to us, and their importance 
seems likely to increase. Hence the problem 
of the maintenance of these small harbours 
calls for economical solution, and this pro- 
blem would be greatly assisted by model 
study carried out quickly and at moderate 
cost. 

In advocating a central experiment station 
for the study of maritime models, I am not 
forgetting the very fine work which has been 
done at the universities of London, Liverpool, 
and Manchester, and elsewhere, nor am I 


station with plenty 
several models at a time is called for. 
war has impressed upon us all the immense 
value of research work in engineering. It 
has also made us realise that there is not 
necessarily a serious time lag between 
initiation of a piece of work and the 

tion of results, so that we need not shirk 
research on that account ; and, further, that 
research can be usefully applied, not only to 
the materials of constiuction, but also to its 
methods. 

The very fine experiments carried out in 
the wave tank at the Imperial College of 
Science in London by Brigadier R. A. 
Bagnold, O.B.E., R.E., and Dr. White, who 
may be said to have solved by means of 
models the problem of ascertaining the magni- 
tude of the blow delivered by a wave of 
known height on a sea wall, suggests that 
much further useful work in this direction 
remains to be done. Again, a research 
station devoted to maritime work might well 
investigate the possibility of building a type 
of retaining wall which would be cheaper and 
could be erected more rapidly than those 
which have hitherto been the favourites. 

Consider, for instance, the wall built of 
interlocking steel sheet piling. The possi- 
bilities of this material have by no means 
been thoroughly probed. It has all the many 
advantages of a prefabricated article, in that 
it can be easily transported from factory to 
site, and easily and quickly erected and 
driven. Its bending strength in proportion 
to its. weight or area is extraordinarily high, 
and whilst it has great power of penetration 
its disturbance of the ground below dock 
bottom and consequent reduction of the 
resistance of that. ground to forward move- 
ment is less than im any other type of wall 
construction. A well-considered scheme of 
research might develop methods of using 
this material which would further increase its 
reputation for speedy and economical con- 
struction. Steel sheet piling has been often 
shirked from fear of rapid corrosion. Here, 
again, research may well show us a way of 
prolonging its life; for instanee, by coating 
with tar, which our own Sea Action Com- 
mittee found to give surprisingly good 


results. A large number of retaining walls 
of medium height have been built with inter- 
nips. "omg piling with a row of ties secured 
to anchors at or near the top of the wall. 
Considerable economy might be effected in 
some cases by providing anchor ties at. two 
levels instead of only one. 

We have read recently of a very interesting 
use made of this material by our American 
friends who adopted it for the walls of two 
very large dry docks, intended for the con- 
struction of fighting ships.’ The larger of the 
two docks was 51ft. high from quay to floor, 
and the site consisted mostly of a very weak 
marl. Each wall was formed of two rows of 
interlocking steel sheet piling, the distance 
apart of which was less than the height of 
the wall. The two rows were connected by 
numerous bulkheads of the same piling, thus 
forming a series of cells, which were stabilised 
by fillmg them with the weak marl which 
had to be excavated between the walls to 
allow the dock floor to be built. These cells 
of steel piling proved sufficiently strong to 
resist the internal bursting pressure of the 
wet marl inside them. But the whole wall 
began to move forward when an attempt 
was made to fill in behind it with the same 
unfavourable material. Eventually, how- 
ever, the wall was stabilised by drying out 
the wet marl by means of a perforated tube 
driven into the centre of each cell, and from 
which the water was pumped out. The 
drying process was aided by driving round 
the central drainage tube a number of 
so-called sand piles formed by driving a 
number of steel tubes with loose shoes into 
the wet marl, thus forcing the water into the 
drainage tube. ,The steel tubes were with- 
not |drawn after driving, having first filled them 
the | with coarse gravel. This method of stabilising 
uc-|the marl was suggested by Dr. Karl von 
Terzaghi, M. Inst. C.E. 

The recent researches in soil mechanics 
have been a godsend to port engineers, par- 
ticularly in solving their problems of heavy 
foundations and retai walls. We are 
very grateful to the Building Research 
Station for the work that they have done, not 
only in the investigation of various problems, 
but also in the practical training of young 
engineers in methods of applying the prin- 
ciples of soil mechanics, and otherwise making 
them known. We hope that they will carry 
on and extend this work and that other engi- 
neering schools will also preach and practise 
this fine aid to economical design. 


RELATIONS WITH CLIENTS, CONTRACTORS, 
OPERATIVES, &. 


The engineer’s task is to conceive a struc- 
ture which will fulfil a certain purpose and 
to get it built. This brings him into contact 
with various people, who have to share this 
burden, of whom the most important are 
perhaps the clients, the technical assistants, 
the contractors and sub-contractors, the 
workmen, the people who will have to operate 
the structure when he has completed it, and, 
last, but perhaps not least, those who will 
benefit or suffer by its use. It is perhaps true 
to say that the engineer has to understand 
the point of view of each of these interested 
parties, and also (an even more difficult task) 
he has to make them understand his own. 
Any of them, except perhaps the client, may 
or may not be under his orders, but whether 
or not, it is of the greatest importance to the 
success of the work that he should have the 
co-operation and good will of them all. 

This, of course, is to say that an engineer's 
work involves not only the very interesting 
technique which he learns in the schools and 
on the works, but also the equally interesting 
human relations which hitherto he has learnt 








more or less by trial and error. But the 








drastic and world-wide changes of which the 
two great wars have been an outcome, are 
bringing home to us the supreme importance 
of human relations, and to-day we are paying 
far more attention to them than we did 
The Institution has helped to widen our 
understanding of them by bringing men who 
had made them a special study to come and 
talk to us about them, and port engineers, 
among others, will recall with the greatest 
coma having heard or read Dr. C. 8. 

yers’ James Forrest Lecture on “‘ Psycho- 
logy as Applied to Engineering,” in 1942, 
and also the views expressed at the Confer- 
ence on Civil Engineers and the Building 
Industry in 1942-43. 








A College of Aeronautics 





In October, 1943, a committee was appointed 
to submit proposals to the Minister of Aircraft 
Production for the establishment of a School of 
Aeronautical Science. Sir Roy Fedden was the 
Chairman of the Committee, and its members 
comprised representatives of the Treasury, 
Admiralty, Air Ministry, Ministry of Aircraft 
Production, Dominions Office, Ministry of 
Education, it of Scientific and Indus- 
trial Research, and the Aeronautical Research 
Committee. The following is a summary ef 
the Committee’s recommendations as set forth 
in its report published at the end of last week :— 

The sangene of the College should be 
to a engineering, technical, 
pots ete sh in aeronautics to fit 
students for ——T in the aircraft industry, 
civil aviation, the Services, education, and 
research. The College should also provide 
shorter courses for specialists in particular sub- 
jects, refresher. courses and a general “ staff 
course ” aimed at giving a broad knowledge of 
.|aeronautics. These courses especially should 
eater for students from industries associated 
with the aircraft industry as well as for those 
from that industry, the Services, and other 
fields. 

The College should be planned on the basis of 
an entry of fifty students annually on a two- 
years’ course and 200-students at any one time 
on shorter courses, 7.e., a total of 300 students 
at any one time. Jt should be started, however, 
on a smaller seale—as to numbers of students, 
staff, equipment, &c.—and be built up rapidly. 
The instruction should be at post-graduate level 
or its equivalent, research should be undertaken 
by the staff and selected students, and attention 
should be paid to the technology as well as the 
science of aeronautics. The College should not 
be affiliated to any one university, but should 
collaborate closely with the universities, tech- 
nical colleges, research establishments, and 
industry. 

There should be five main subjects :—(a) 
aerodynamics; (b) aircraft structures, engi- 
neering, and design; (c) aircraft equipment ; 
(d) engines and systems of propulsion ; (e) pro- 
duction, administration, and maintenance ; and 
there should be a department concerned with 
flight and operations, including full-scale experi- 
mental work and flight testing. The conditions 
of service of the tutorial staff should be com- 
parable with those of university staffs. Some 
should hold permanent appointments, other 
appointments for three to five years. 

The ultimate responsibility for the College 
should rest with the Minister of Education, but 
the control should not be meticulous. The 
College should have a governing body of its 
own, representative of all the imterests eon- 
cerned. The institution should be called “‘ The 
College of Aeronautics.” 

The College should be situated close to its 
own airfield and within reasonable distance of 
London and the principal aeronautical research 
establishment. The most suitable permanent 
site is Aldermaston, Berkshire. If it is imprac- 
ticable otherwise to ensure an early start, the 
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adaptation of existing buildings at an R.A.F. 
Station is recommended. The most suitable 
station is Abingdon, Berkshire. 

Lay-out plans for the permanent buildings 
and memoranda on the equipment of the depart- 
ments are submitted and are included in the 
report. The scale of the equipment lies between 
that appropriate to a university and that for a 
major research establishment. The estimated 
capital cost of the permanent College is 
£2,610,000. The net annual expenditure to 
be met by the Exchequer is £360,000. The 
capital cost of the temporary scheme is £400,000 
and the net annual expenditure £200,000. 








The “ Lubricar ”’ 


For some time past Alfred Herbert, Ltd., 
has been giving consideration to the lubrica- 
tion of machine tools, and as a result they have 
recently introduced the “ Lubricar,” which, in 
charge of a trained operator, enables a reliable 
system to be adopted whereby all machines 
receive regular and frequent lubrication, thus 


was chiefly water with solid matter at the 
bottom of the vessel. 

The “ Lubricar”’ is a portable unit carrying 
all the equipment and lubricants for oiling and 
greasing any machine, and a pump and filter 
for extracting and recovering used oil from 
headstocks, feed-boxes, and other units. The 
filter unit is mounted on the end of the main 
tank and consists of a manually operated semi- 
rotary pump connected to a filter, the outlets of 
which are piped to the filtered oil tank or to the 
waste tank, depending on the position of the 
control valve. The suction end of the pump 
has a 10ft. length of flexible hose attached to a 
quick-action coupling which connects to the 
various nozzles for extracting oil from the 
headstocks, feed-boxes, and aprons. When the 
oil in a unit is in a condition worth recovering, 
it is pumped through the filter into the filtered 
oil tank. If, however, the oil is of no further 
use, it can be pumped direct into the waste 
tank by setting the valve on the filter. The 
filter is fitted with a manually operated scraper 
for cleaning the filtering element. 

The main tank is mounted on a four-wheeled 
trolley, one pair of wheels. having a castor 
action. The base of the tank forms a sump for 








with Dr. Woolley as its principal, and the third 
in 1864 at. South Kensington.. The first and 
second did not last very long, while the third 
was ultimately united with the Royal Naval 
College at Greenwich. These schools were solely 
intended for the instruction of those concerned 
with the building of ships for the Royal Navy. 
In his introductory address, Professor Elgar 
stressed the difference in the design and methcds 
of construction of warships and of mercantile 
vessels, and commented forcefully on the 
rapidly growing needs of mercantile ship. 
builders for scientific instruction. It is true 
to say that the founding of the John Elder 
Chair marked the end of the trial-and-error 
phase of shipbuilding, a phase which had 
witnessed many mistakes, much misunder. 
standing, and numerous disasters. The mishap 
to the “‘ Daphne,” still fresh in men’s minds, 
had revealed the extent to which tradition and 
custom still dominated the art of shipbuilding. 
To-day it is very difficult to realise the degree 
to which shipbuilders as recently as sixty years 
ago relied upon rule-of-thumb procedure and 
neglected scientific aids to the solution of their 
problems. Planimeters were only just beginning 
to be used in shipyard drawing offices, and 
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avoiding most of the troubles and expense 
which have hitherto been accepted in many 
machine shops. 

Some of the defects in the works which 
have been revealed since the “ Lubricar ’’: has 
been in service are enlightening. A great deal 
of time had to be spent on many machines 
before they could be serviced.. Some lubricators 
and oilers had entirely disappeared or were so 
damaged that they were unserviceable. Some 
oilers were too small to admit the oil can spout 
or to hold 4 sufficient quantity of oil. Many 
caps were missing and the oilers were choked 
with swarf, dust, and dirt. The oil in many of 
the headstocks, feed-boxes, and other units was 
dangerously low, due to neglect on the part of 
operators to inspect the oil level and replenish 
at regular intervals. Much of this oil was also 
contaminated with a great deal of sludge, which 
could be avoided by the periodic draining of 
the headstock: It was found that filters on the 
machines were very efficient, removing about 
65 per cent. of solid matter from the oil passing 
through them. Filters, however, should be 
frequently cleaned. That this was being neg- 
lected was proved by the fact that after cleaning 
the filters on eight machines the paraffin was 
so contaminated with foreign matter and fine 
particles of waste that it was unfit for further 
cleaning. 

Other machines could not be efficiently 
serviced owing to the close proximity of stacks of 
work. An inspection of the waste oil run off 
from headstocks and other units into the tank 
in the “ Lubricar ” provided further evidence 
of the neglect to replace the oil at regular 
intervals. The contents of the tank were 
agitated and a sample was taken and allowed to 
settle. The top dark layer was a mixture of 


*“LUBRICAR’’ FOR MACHINE TOOL SERVICING 


waste oil. The upper section is divided to 
carry five removable tanks and two boxes 
which in the standard form comprise the follow- 
ing equipment :—A ffin wash with an anti- 
splash self-draining and filtering top, fitted 
with a hand pump and flexible nozzle. A brush 
for cleaning is provided. A 5-gallon tank with 
self-draining top and hand pump for hydraulic 
oil. A suitable oil kettle is supplied for topping 
up hydraulic systems. A 5-gallon tank for 
spindle oil. An oil can is supplied. A 5-gallon 
tank for machine oil. . Oil can, kettle, and a 
cranked funnel are supplied. A 12-gallon tank 
with quick-draining base for filtered oil. This 
tank is fitted with a large-size hand pump and 
flexible delivery pipe. A grease compartment 
fitted with two grease guns. A compartment 
for tools, cleaning materials, and spares. All 
the tanks can be enclosed by two hinged covers, 
which can be locked in position. 








| Sixty Years Ago 





‘THE JoHN Exper CuHarr or NAVAL 
ARCHITECTURE 


On November 11th, 1884, Dr. Francis Elgar 
was inducted into the new Chair of Naval 
Architecture at Glasgow University, founded 
and endowed by Mrs. Elder in memory of her 
husband, a celebrated Clyde shipbuilder. It 
was the first Chair of Naval Architecture to be 
established in this country, or, we believe, at 
any university in the world. Three Schools of 
Naval Architecture had previously been set up 
by the Admiralty, the first at Portsmouth in 


stability and strength calculations were still not 
widely understood or practised. Professor 
Elgar had no precedents or examples to follow 
in the organisation of his courses of instruction, 
but the field before him was extensive and badly 
in need of cultivation. He laboured in it with 
distinction and ability, and to his efforts, more 
perhaps than to those of any other single man, 
we owe the revolution in the science and prac- 
tice of ship design and building which has 
occurred during the past sixty years. 








Tue AvTomatTic CHECKING oF Fuses.—An auto- 
matic X-ray machine, designed to check accurately 
the proper amount of powder in hand grenade fuses, 
essential to prevent explosions premature to the set 
time, has been devised by General Electric Com- 
pany’s engineers. The machine will automatically 
check fuses at the rate of 4000 an hour. Each 
grenade fuse, slightly larger than a physician’s 
thermometer and similar in appearance except that 
it is made of metal, contains two powder charges 
and a slow-burning fuse. For checking, the fuses 
are set upright on @ movable belt, which passes 
through the X-ray machine, allowing the perpen- 
dicular beam of a 100,000-volt X-ray tube to pene- 
trate each fuse and cast its glow on a fluorescent 
screen, above which is a photo tube. So long as the 
fluorescent glow remains constant nothing happen: 
and the fuses pass through. Should, however, a 
fuse with too light a powder charge pass over the 
X-ray beam, the photo tube detects the change 
in the fluorescent glow, automatically rings a bell, 
flashes a red light, places a dab of red paint on the 
top of the fuse, and records the “ dud ”’ graphically 
on a meter chart. This four-way check makes it 
impossible for a bad fuse to get by without detection. 
When the fuses arrive at the factory they are packed 
in wooden boxes, each containing 200. In three 
minutes they can be unpacked, X-rayed, and are 








various oils and paraffin, and the lower layer 


1811, the second, also at Portsmouth, in 1848, 


back in the. boxes ready for shipment. 
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Markets, Notes and News 


United States Export Prospects After the War 


In an article upon peacetime prospects of 
the United States steel trade after the war, in The 
Index, the quarterly publication of the New York 
Trust Company, it is stated that some conception 
of post-war requirements on a global basis can be 
obtained by analysing the capacity of individual 
countries to make steel before the war and esti- 
mating subsequent changes. Disregarding war 
damage, the raw steel capacity of the principal 
steel manufacturing countries of the world increased 
from 184,419,000 tons at the end of 1938 to 
207,438,000 tons in 1943, a gain of 23,019,000 tons. 
The United States was responsible for more than 
two-thirds of this expansion, 15,000,000 tons. 
Russia contributed 2,000,000 tons, Canada 1,650,000 
tons, Great Britain 1,000,000 tons, Germany 
1,000,000 tons, Australia 740,000 tons, Italy 
500,000 tons, and the balance was distributed among. 
the other nations. In both the world wars American 
exports of finished steel products have played an 
important part. Because of the demands of the 
Allies, shipments expanded rapidly. In 1916 
exports were 6-6 million tons, as against 1-7 million 
tons in 1914. They exceeded the 7,000,000 tons 
mark in 1917, stood at approximately 6,000,000 the 
following year, and then began to decline. The 
peacetime exports for the decade from 1920 to 1929 
inclusive averaged only about 2-6 million tons. 
American exports of finished products reached a low 
point for the past thirty years of 423,825 tons in 
1932 and the average for the decade of the ’thirties 
was only 1-7 million tons. In 1940, however, the 
United States shipped 8-7 million tons abroad, 

ly because of the war requirements of the 
United Nations, and in 1941 exports stood at 
approximately 7 million tons. The ratio of 
American exports to the production of finished 
products has fluctuated widely since 1932. Only 
4per cent. of such output was exported in that year, 
as against 18 per cent. in 1940 and I1 per cent. in 
1941. For the period from 1932 to 1936 inclusive 
the annual average of exports was 5 per cent., as 
compared with 11 per cent. for the years 1937-41 
inclusive. It is confidently anticipated by experi- 
énced steel executives that exports for the first and 
second years after the war will be comparable to 
1940-41. For the period comprising the third, 
fourth, and fifth years after the war, however, these 
leaders look for exports to fall to an amount ranging 
between 3 and 4 million tons, 


The Pig Iron Market 


A great deal of attention has been concen- 
trated upon the light castings industry, since it 
was announced that there would be an increase in 
the production of domestic castings, including 
stoves, grates, and rainwater goods; but, so far, 
the relaxation has not been reflected in any greatly 
increased demand for high-phosphorus pig iron, 
which is chiefly used by this section of the industry. 
It is generally assumed that the country’s need for 
light castings of the types mentioned is urgent, and 
there has been some speculation as to whether the 
production of pig iron will be sufficiently large to 
meet the anticipated demand. The production of 
pig iron was reduced some months ago, but it does 
not seem likely that an increase in the requirements 
of the light castings foundries will be on a suffi- 
ciently heavy scale to bring about a shortage of high- 
phosphorus pig iron. For some time now it has 
been understood that stocks of this quality have been 
ample, and before the regulations restricting the 
output of domestic castings were relaxed the Control 
was well acquainted with the position. In another 
sense the relaxation was welcomed by a section of 
the industry, which has felt the rigours of war more 
than most. In other departments of the foundry 
industry conditions generally are quiet. The general 
engineering foundries and the jobbing foundries 
are much less actively engaged than a few months 
ago, before the issue of Government contracts was 
carefully restricted where possible. Some of the 
engineering foundries have a good deal of Govern- 
ment work in hand and are likely to be well employed 
for some time to come. Others, however, are 
experiencing rather slack times and their efforts to 
find alternative work have not been very successful. 
There has been no easing in the hematite position, 


Scotland and the North 


: There has been little change in conditions 
in the Scottish iron and steel industry for the last 
week or two. The volume of work in hand at the 
Scottish steelworks is being steadily reduced, since 
old contracts are being worked off and are not being 
replaced fully by new business. There have been a 
number of cancellations and suspensions of war 


The prices quoted herein relate to bulk quantities. 


Export quotations are f.o.b. steamer 


contracts and this has been reflected in the outputs 
of the works, and at some of the works there has 
been difficulty in maintaining a steady run of 
operations. Perhaps the quietest department of the 
industry is the large section mills. The demand for 
heavy joists and sections has steadily declined for 
the past month or two and it is generally thought 


‘that there is little likelihood that there will be any 


notable revival in the demand until peace conditions 
begin to operate. There is also a poor demand for 
plates, in marked contrast to the quantities that 
were passing into consumption a comparatively 
short time ago. The demand for the time being is 
chiefly concentrated upon tin. and {,in. plates, and 
although good quantities of these are still passing 
to the shipyards, the demand from the armaments 
manufacturers for the heavier descriptions has 
declined to a considerable extent. Perhaps the 
busiest department of the industry now is that con- 
cerned with small and medium sections. These are 
taken up in big tonnages by the shipyards and some 
classes of the armaments makers and the producing 
works, for the most part, are carrying well-filled 
order books. The production of billets and sheet 
bars is on a heavy scale and the imports from abroad 
of this kind of steel are much reduced. With- 
drawals from the stocks of imported semis have 
been on a small scale of late andthe consuming 
industries now have to rely principally upon home- 
produced semis and defective material suitable for 
re-rolling. The sheet works are well employed and 
the demand is principally for light-gauge materials. 
There is less activity, however, at the mills which 
have been employed rolling medium plates. Some 
of the sheet works, however, have a fair tonnage of 
orders in hand for light plates and they are likely to 
be well employed for some time to come. In Lanca- 
shire the steel makers seem to be paying consider- 
able attention to preparing for the transition from 
war to peace, although it is realised that this phase 
of activity may not develop for some months. The 
steady decline in war orders is no doubt largely 
responsible and the steelworks are now anxious to 
secure new contracts to keep them well employed 
over the transition period. This anxiety to obtain 
fresh orders is particularly noticeable in plates, and 
comparatively quick deliveries are now being 
offered. Activity at the wire mills in Lancashire is 
well maintained and the consumption of wire rods 
continues at a high rate. Operations at the iron 
and steelworks on the North-West Coast are well 
maintained, although the recession in the demand 
for steel has also affected this part of the country. 
Most of the works have a good tonnage of orders in 
hand, but these are being rapidly reduced. 


North-East Coast and Yorkshire 


Generally, the position on the North-East 
Coast is that the iron and steelworks are working off 
orders more quickly than new business is coming 
forward. Most of the works have substantial orders 
for delivery in the last quarter of the year, but the 
outlook is not encouraging. Under the conditions 
ruling, production has been maintained at a fairly 
high level, but none of the steel plants are so well 
situated as they were even a few months ago. The 
re-rolling section of the industry is probably the 
most actively employed. There is plenty of business 
passing in small bars and light and medium struc- 
tural steel, and most mills are assured of fairly busy 
working conditions until the end of the year. 
Imports of semis from the United States are on a 
comparatively smal] scale and the home works are 
meeting the demand with considerable success. 
There {is an active demand for defective billets and 
similar re-rollable material, which is used in consider- 
able quantities to relieve the pressure upon prime 
material. In the sheet trade, although the demand 
has shown signs of lessening for some weeks, there 
is a fair amount of business passing, principally in 
the lighter gauges. Expectations that the removal 
of restrictions upon the use of zinc would lead to a 
heavy call for galvanised sheets have not been 
realised, and the production is chiefly of black and 
painted descriptions. There has been no change 
in the plate position and few of the plate mills are 
now fully employed. Heavy joists and sections 
are a dull part of the market.and are likely to remain 
so until the restrictions upon. civilian building 
are relaxed. The demand for steel from the collieries 
is well maintained and the railways also are large 
consumers. On the whole, the Yorkshire steel 
industry is well employed, although the gradual 
recession in the demand for steel continues, Recently 
a release of some qualities of stainless steel has been 
made for domestic purposes, but most of the pro- 
duction of this kind of material is still required for 
essential purposes. The demand for alloy steel is 
somewhat irregular and is principally for the cheaper 





descriptions, Most of the productive capacity in 
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this department appears to be well occupied. The 
démand for basic steel is fully maintained and pro- 
duction is on a substantial scale, whilst supplies of 
raw material appear adequate to meet all 
requirements. 


Midlands and South Wales 


Little change is noticeable in the position 
of the iron and steelworks in the Midlands, although 
the gradual decline in the volume of business offering 
persists and some firms find it difficult to arrange 
for continuity in working. Others have enough 
work in hand to keep them well employed for some 
time. The latter condition applies in particular to 
the re-rolling industry, which is well off for work and 
is experiencing a steady demand for small steel 
bars and small and medium sections. The sheet 
makers, also, have plenty of work in hand, and 
although the volume of new business has declined 
considerably during the past few weeks, a fair 
amount of new business continues to reach the 
works. Practically all departments of the finishing 
trades are busy, the most noticeable exception 
being the heavy structural steel department. 
Business in this description has been poor for a long 
time, and there seems no likelihood of any improve- 
ment for some time. A slight improvement may 
have taken place in the plate position, and it is 
reported that larger quantities are being taken up 
by the shipbuilding industry. Plates are being 
exported to the United States and it is anticipated 
that this business will continue for a time. The 
semis position is satisfactory, on the whole. The 
production of the British works is held at a satis- 
factory level and this output is supplemented by 
the use ona considerable scale of defectives, crop 
ends, &c. Business in alloy steel has not been active 
of late, although fair quantities continue to pass to 
the aircraft and motor vehicle manufacturers. The 
call, however, is principally for the less expensive 
descriptions, which are largely used by the engineer- 
ingindustry. Supplies of the quantities required are 
adequate to meet the demand ; consumption is fairly 
heavy and shows no signs of declining. An active 
business continues to pass in steel bars, although the 
pressure upon the manufacturers of the heavier 
descriptions has slackened. Small steel bars, how- 
ever, are readily taken up. The position in South 
Wales shows little signs of change and the general 
impression is that it is likely to remain unaltered 
until more steel is released for civilian requirements. 
The demand for plates, particularly the heavier 
sorts, is poor, but most of the works have old orders 
to work off, which will keep them well employed for 
atime, There is also an active business passing in 
billets and sheet bars. Welsh works are producing 
considerable quantities to supply other districts, 
whilst the active state of the sheet trade results in a 
steady demand for sheet and tinplate bars. 


Iron and Steel Scrap 


For some time supplies of most descriptions 
of iron and steel scrap appear to have inc 
until they have now become larger than the demand. 
Not so long ago there was a scarcity of heavy steel 
scrap, but there has. been not only a decline in the 
demand, which may be a natural result of the lower 
demand for steel, but the quantities available appear 
to have increased. At present supplies of heavy 
steel scrap are about equal to requirements. In the 
case of most other grades, however, supplies seem 
to be in excess of consumers’ needs. Most con- 
sumers have built up stocks and there has been a 
general restriction in the number of truck labels 
issued. Good heavy mild steel scrap, cut to furnace 
and foundry sizes, is meeting with a steady demand, 
but the call for this class of material in foundry sizes 
is less active. There is a much quieter demand for 
mild steel turnings, which are passing into con- 
sumption on a rather poor scale. Bundled steel 
scrap and hydraulically compressed steel shearings 
have maintained a degree of activity which absorbs 
the material arising. There is only a slow demand 
for mixed wrought iron and steel scrap for basic 
steel furnaces. Business in good heavy material 
is restricted, whilst holders have difficulty in selling 
the lighter material even at figures below the Control 
prices. There is only a quiet trade in basic bundles. 
Generally the demand for cast iron scrap has held 
better than the call for steel scrap. There is a strong 
demand for good heavy cast iron scrap in large 
pieces and furnace sizes, whilst an active business 
is passing in light cast iron scrap, and most of the 
parcels coming on the market are quickly taken up. 
There is a moderate business passing in cast iron 
borings, but considerable supplies are arising. There 
is not a great deal of good cast iron machinery scrap 
in cupola sizes coming forward, and as a conse- 








quence the demand is brisk. 
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Notes and 


Miscellanea 


Wiitsur Wricet Memoriat Lecrurr.—The 
thirty-third Wilbur Wright Memorial Lecture will 
be. given before the Royal Aeronautical Society on 
May 3lst, 1945, by Mr. T. P. Wright. Mr. Wright, 
whose subject will be announced later, is the 
Director of the Aircraft Resources Control Office, 
Aircraft Production Board, U.S.A. 

Steet Prick ScHEDULEs.—Following the pub- 
lication last August of the steel price schedules 
relating to alloy steel, stainless steel, bright carbon 
steel bars and flats, bright mild steel wire in straight 
lengths, and wire products (wire netting and second- 
hand barbed wire), the Iron and Steel Control has 
now published summaries of schedules for heavy steel 
products, rolled and re-rolled steel products, and 
eold rolled strip. They can be obtained from the 
Tron and Steel Control, Ashorne Hill, Leamington 
Spa, or Steel House, London, S.W.1. 
_ THe Institvtion oF Crvit ENGINEERS.—Telford 
Premiums have been awarded by the Council of 
the Institution of Civil Engineers for papers read 
at ordinary meetings as follows :—Mr. C. 8. Chettoe, 
Dr. Norman Davey, members, and Mr. G. R. 
Mitchell, jointly for their paper on “‘ The Strength 
of Cast Iron Girder Bridges ;”’ Sir George Burt, 
member, for his paper on “‘ Machinery and Plant in 
Connection with Civil Engineering Construction ” ; 
Mr. H. D. Morgan, member, for his paper on ‘‘ The 
Design of Wharves on Soft Ground”; Mr. T. C 
Howitt and Mr. H. J. B. Manzoni, member, jointly 
for their paper on “ Birmingham Civic Centre: 
The Work of the Architect and the Engineer on a 
Present-Day Building Scheme ” Mr. B.. D. 
Richards, member, for his paper "on “ Post-War 
Transport in Great Britain.” A number of other 
Telford Premiums, two Trevithick Premiums, and 
a Webb Prize have also been awarded for papers 
read before Engineering Divisions or published, with 
written discussions, in the Journal. 

SociETE DES INGENIEURS CIvIts DE FRANCE.— 

For some time past it has been impossible for the 
British Section of the Société des Ingenieurs Civils 
de France to communicate with the Paris office, 
but on August 30th last, Monsieur Lecomte, Le 
Delegue General of the Société, sent a letter which 
has just reached Mr. T. J. Gueritte. A translation 
of extracts from this letter is given below :— 
“In spite of the exodus, the occupation, and the 
battles of these last days, the Société has not inter- 
rupted its activities for a single day. Personally, 
for five years, I have not missed a day at the office. 
Accordingly, when many things are collapsing and 
when organisations, associations, and societies are 
suffering from a retarding of their activities, we 
have profited largely, and in fifteen months we 
have recruited 1200 new members, so that now we 
have more than 7000 members. We have succeeded 
in avoiding all trouble with the Germans. Four 
times they came along demanding something, but 
we were successful in dismissing them without pro- 
voking their reprisals. Life has nonetheless been 
very hard, morally and materially, in Paris.” 


Meratitic Arc WELDING oF ALUMINIUM.— 
Whereas gas welding of aluminium has been possible 
for some time, the use of the metallic arc 
process for welding aluminium sheet tubing, and 
particularly castings, was not as successful as the 
metallic are welding of steel. According to Mech- 
anical Engineering, the research department of the 
Eutectic Welding Alloys Company, New York, has 
introduced a new electrode with a new coating 
which can now be used with great ease in the welding 
of aluminium sheet and castings. This new rod, 
known as Eutec Trode 2100, opens a new field for 
are welding—the salvage and reclamation of alumi- 
nium castings. It is possible, it is claimed, with 
this new electrode to add metal without completely 
preheating the casting, and particularly without 
danger of overheating the metal adjacent to the 
weld. The operation is extremely rapid, thus very 
economical, and renders the salvage of defective 
castings & simple and very inexpensive procedure. 
Eutec Trode 2100 is a high aluminium and low 
silicon composition, which alloys itself to practically 
every type of aluminium. Thus it can be used for 
practically all aluminium jobs. The rod is available 
in tin., f#in., and in. sizes. 


Personal and Business 


Powe.t Durrryn, Ltd., and De la Rue (Plastics), 
Ltd., have decided to form a joint company for 
research into the treatment of coal. The technical 


director of the research company is to be Mr. J. G. 
Bennett, who has resigned his directorship of the 
British Coal Utilisation Research Association for 





*land Co., 


Memoranda 


laboratories in London and to start operations early 
in the New Year. 

Mr. J. Harprr BRAN has been elected a director 
of Guest, Keen and Nettlefolds, Ltd. - 

Mr. V. W. Date has been appointed Director- 
General of the Electrical Development Association. 

Duntor RuBBER Company, Ltd., announces that 
Mr. J. W. Wood has been appointed manager of 
cycle and motor-cycle equipment. 

Bascock AND Wi1cox, Ltd., announce the retire- 
ment at the end of the year of Mr. W. L. E. Short, 
manager of the Dumbarton Works since 1915. Mr. 
W. P. Ross has been appointed to succeed him. 

JOHNSON AND Paris, Ltd., announce that 
Mr. H. J. Sheppard has retired from the position of 
managing director. He has been associated with the 
firm for over fifty-five years, and will continue to 
hold a seat on the board. Mr. G. Leslie Wates, the 
chairman, has been appointed managing director. 


the following appointments :—Mr. Colin A. Samuels, 
commercial division manager in charge of home and 
export sales; Mr. Phillip T. Holligan, technical 
adviser to the commercial division : Mr. T. Rumble, 
regional manager for the Western area; Messrs. 
W. H. Clarke and E. Francis Gale, technical repre- 
sentatives. 
_ Mr. F. F. H. Haresrrar has been appointed 
chief engineer and elected a director of Dewrance 
Ltd. Mr. W. G. Suffield will retire from 
his position as general manager at his own request 
on December 31st but will retain his seat on the 
board. Mr. J. M. Storey has been appointed to 
succeed Mr. Suffield as. general manager and will 
join the board. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases TIME and PLACE at which 
the meeting is to be held should be clearly stated. 








Association of British Chemical Manufacturers 





Wednesday, Nov. 15th. —Reynolds Hall, College of 
T logy, M. t “The Future of Lime 
Soda Softening,” W. F. Garrard. 3 p.m. 


Glasgow University Engineering Society 
Thursday, Nov. 16th.—Watt Engineering Laboratories, 

The University, Glasgow. “The Practical Applica- 
tion of Soil Mechanics to Foundations,” R. V. Allin. 
6.30 p.m. 

Illuminating Engineering Society 
Tuesday, Nov. 14th.—E.L.M.A. Lighting Service Bureau, 
2, Savoy Hill, W.C.2. “ Bright Light Sources,” 
N. Aldington. 5.30 p.m. 


Instithte of British Foundrymen 

To-day, Nov. 10th—MippLesBrouGH Brancu: Cleve- 
land Technical Institute, Middlesbrough. ‘‘ Mecha- 
nical Aids to Core Production,” Blakiston. 
7.30 p.m 

Saturday, Nov. 11th.—Bristor BRaNcH : Grand Hotel, 
Broad Street, Bristol. Films on “‘ Wartime Calls on 
Women to Make Aluminium Air-Cooled Cylinder 


Heads’ and “ Pig Iron Production.” 3 p.m.— 
LANCASHIRE BrancH: Engineers’ Club, Albert 
Square, Manchester. ‘Gravity Die Casting,” 

A. R. Palmer. 3 p.m.—LINcoxtn Section: Tech- 
nical College, Lincoln. ‘‘ Foundry Loading and 
Planning,” A. Tipper. 3 p.m.—ScortrisH BRANCH : 


Royal Technical College, George Street, Glasgow. 
“The Basic Principles Involved in the Feeding of 
Castings and the er in which they may be 
Applied in Practice, particularly in the Case of 
Metals and Alloys which Show a High Shrinkage,” 
R. D. Cheyne and J. G. Nisbet. 3 p.m.—WEsT 
Ripinc or YoRKsHIRE Brancu: Technical College, 
Bradford. ‘‘ What the Engineer Expects from the 
Foundry,” W. P. Eastwood. 6.30 p.m. 


Institute of Economic Engineering 
Sunday, Nov. 12th.—Waldorf Hotel, Aldwych, W.C.2. 

“A Different aeon to Time Study Initiation,” 
M. Robson. 

Institute of Fuel 

Monday, Nov. 13th—N.E. Section: Central Station 
Hotel, Newcastle-on-Tyne. “The Insulation of 
Pottery Furnaces, Kilns, and Carbonising Plant,’ 
J. 8. F. Gard. 5.15 p.m. 
Wednesday, Nov. 15th.—Lonvon: Inst. of Mechanical 
Engineers, Storey’s Gate, St. James’s Park, S.W.1. 
“The Development and Design of Shell Boilers,” 


B. F. Kagthauser. 2.30 p.m. 
Institute of Marine Engineers 
To-day, Nov. 10th.—Inst. of Mechanical Engineers, 


Tse GuacrerR Metat Company, Ltd., announces | * 





Development Principles and Application of the 
Combustion Turbine,” Professor 8. J. Davies and 


Dr. M. I. Fawzi. 5.30 p.m. 
Institution of Automobile Engineers 
Sunday, Nov. 12th—Lonpon GrapvaTes: 12, Hobart 
Place, 8.W.1. “‘ Continental Cars,” K. B, Hoptinger. 
3 p.m. 
Institution of Chemical Engineers 
Saturday, Nov. 18th.—N.W. Brancw: Reynolds Hall, 
College of Technology, Manchester. “ Calder Fox 


Scrubbers and the Factors Influencing their Por, 
formance,” G. Lowrie Fairs. 3 p.m. 


Institution of Civil Engineers 

Saturday, Nov, 1lth.—SovuTHern Assoc.: Kimbells' 
Café, Southsea. ‘‘ Engineering — of Sewage 
Purification, ” D. J. Peak. 2.30 

Tuesday, Nov. "ldth. —Roap Phe Sa i Division: 
Great George Street, 8.W.1. ‘‘ The Basic Princ -iples 
of Soil Compaction and their Application,” A. H. D, 
Markwick. 5.30 p.m. 

Thursday, Nov. 16th.—Great George Street, S.W.1, 
“*The Position of the Engineer in relation to Town 
and Regional Planning Services (Electricity, Gas, 
and Post Offices), J. Paton Watson. 5 p.m. 

Friday, Nov. 17th.—TeExEs-sIpE BRancu : “Spark s Café, 
Stockton-on-Tees. ‘‘ Post-War Concrete,” J. Single. 
ton Green. 6 p.m. 

Tuesday, Nov. 21st.—RatLway ENGINEERING Division; 
Great a Street, 8.W.1. “* Metallurgical Studies 

of Rails,” Hugh O'Neill. 5.30 p.m. 

Institution of Electrical Engineers 

To-day, Nov. 10th.—N.E. Stvpents: Neville Hall, 
Westgate Road, ee aK 3 on-Tyne. ” Direct 
Current Machine Design,”’ L. B. Knowles. 6.30 p.m, 

Saturday, Nov. 11th.—N. Mrptanp STuDENTs : Griffin 

Hotel, Boar Lane, Leeds. ‘“‘ An Introduction to the 

High- ars 4 Induction Furnace,” J. H. H. 


Teece. 2.30 

Monday, Nov, 1 aN. E. Centre: Neville Hall, West- 
ate Road, Neweastle-on-Tyne. “ Organisation of 

ndustrial Electrical Maintenance,” J. C. B. Nicol. 

6.15 p.m. 

Tuesday, Nov. 14th.—Scorriso Centre: The Royal 
Technical College, George Street, Glasgow. “‘ An 
Analysis of the Load on a Modern Electricity Supol 

System,” P. Schiller. 6.15 p.m. 

Friday, Nov. 17th.—MeasuREMENTS SECTION: Savoy 
Place, Victoria Embankment, W.C.2. “ Planning 
the Future Electricity Meter,” G. E. Moore. 5.30 
p-m. 

Institution of Engineers and Shipbuilders in Scotland 

alae = Nov. 17th. —Srupents’ Assoc.: 39, Elmbank 

C2. “Ship Design and 

Toca: ” A. Silverleaf. 6.30 p-m. 


Institution of Mechanical Engineers 
Saturday, Nov. 1lth.—WestTeRN Branco: Merchant 
Venturers’ Technical College, Unity Street, Bristol. 
“ Applied Research,” H. R. Ricardo. 2.30 p.m. 
Tuesday, Nov. 14th. —S.. Wates Brancn: Mackworth 
Hotel, Swansea. “Gasification of Coal Under- 
ground,” W. Davies. 3 p.m. 
Thursday, Nov. 16th.—Mtptanp Brancn: James Watt 
Memorial Institute, Great Charles Street, Reming: 
ham. ‘Colour in Engineering Workshops,” J. 
Nelson. 5.30 p.m. 
Friday, Nov. ith. —Storey’s: Gate, St. James’s Park, 
8.W.1. ‘Research and Development in Aero- 
nautics,” H. E. Wimperis. 5.30 p.m. 


Institution of Mining and Metallurgy 
Thursday, Nov. 16th.—Geological Society, Burlington 

ouse, W.1. “Shaft Pillars and Shaft Spaces,” 
G. Hildick Smith; “The Kyerwa Tin Deposits, 
Tanganyika Territory : Their Beneficiation by Dry 
Blower,” C. T. Sweet ; “A Portable Dry Blower as 
Substitute for the Prospecting Pan in Arid Regions,’ 
G. W. Gray and E. G. Lawford. 2.30 p.m. 


Junior Institution of Engineers 





To-day, Nov. 10th. —39, Victoria Street, 8.W.1. “‘ Elec- 
tric be eg in Great Britain,” H. K. Hewett. 
6.30 

Friday, } ~s ‘11th. -—39, Victoria Street, 8.W.1. Annual 

neral meeting. 5.30 p.m.—SHEFFIELD SECTION: 
Metallurgical Club, West Street, Sheffield. Chair- 


man’s A dress, C. B. Harley. 6.30 p-m, 


Manchester Association of Engineers 

To-day, Nov. 10th.—Engineers’ Club, Albert Square, 
Manchester. ‘‘ Surface Finish Measurement,” C. 
Timms. 6.30 p.m. 

Manchester Geological and Mining Society 
Tuesday, Nov. 14th.—Queen’s Chambers, 5, John Daltor 
Street, Manchester, 2. ‘The American System of 
Mining,” H. R. Wheeler. 3 p.m. 

Newcomen Society 
Wednesday, Nov. 15th.—Ii of Journalists, 2, 
Tudor Street, E.C.4. Annual general meeting. 
**Besoms, Brooms, Brushes and Pencils,” H.W. 
Dickinson. 2.30 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 


bidtest 





Friday, Nov. 17th.—Mining Institute, Newcastle-on- 
Tyne. “In Search of Efficiency,” J. 8. Thompson. 
6 p.m. 

Royal Society of Arts 

Wednesday, Nov. 15th—John Adam Street, Adelphi, 
W.C.2. “High-Frequency Heating,” L. Hartshorn. 
1.45 p.m. 

Thursday, Nov. 16th.—InpdtIa AND Burma SEcTION: 


John Adam Street, Adelphi, W.C.2. ‘‘The Place 
of Mechanised Equipment in Indian Soil Conserva- 
tion,” Dr. R. Maclagan Gorrie. 2.30 p.m. 


Rugby Engineering Society 


To-day, Nov. 10th.—Rugby Gas Company, Church Street, 
Rugby ‘“ Long-Distance Telecommunication,” A. 











this purpose. It is intended to establish the research 
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Brookes. 7.30. p.m. 
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A Seven-Day Journal 


The Sinking of. the German Battleship 
* Tirpitz ” 
On Monday evening, November 13th, the Air 
Ministry announced that the German battleship 
“Tirpitz ’ had been sunk in Tromsé Fjord. 
Shortly before 10.30 a.m. on Sunday morning 
last a force of thirty-two Lancaster bombers, 
led by Wing Commander J. B. Tait, D.S.O., 
D.F.C., cf Abercynon, Glamorgan, and Squadron 
Leader A. G. Williams, of Cirencester, arrived 
over Troms6 Fjord, and at 10.30 the “ Tirpitz ”’ 
had been hit. By 10.45 she was seen to be on 
fire, and as the last aircraft turned for home 
the ship was seen to be heeling over in ths 
shallow waters of the fjord. Although thirty- 
two Lancasters flew to Tromsé, only twenty- 
nine of them took part in the actual attack. 
Reconnaissance made after the attack showed 
that the battleship had by that time completely 
capsized, with about 700ft. of her keel sticking 
out of the water. A great pool of oil surrounded 
her, through which the booms designed to 
protect her from torpedo attack could be seen. 
It is stated by the Air Ministry that although 
this was the third attack to be made upon the 
“Tirpitz ’’ with 12,000-Ib. bombs, it was the 
first time that the attackers were able to see the 
ship properly. The weather was clear and there 
was no protecting smoke screen. One 12,000-Ib. 
bomb apparently hit the “ Tirpitz ’’ amidships, 
another in the bows, and a third towards the 
stern. There were also apparently two very 
rear misses, which themselves must have done 
serious underwater damage, so violent is the 
explosive effect of the 12,000-lb. bomb when it 
bursts in the water. The “ Tirpitz”’ is the 
fourth of Germany’s big battleships to go to the 
bottom; she follows the ‘“‘ Bismarck,” the 
“Scharnhorst,” and the ‘‘ Graf Spee.’’ The 
importance of the ship as a threat has been 
out of proportion to her actual achievement, 
but she was a constant menace to our convoys 
taking war material to Russia. Previously 
she had been attacked many times, both by 
aircraft and by Midget submarines. She was 
laid down at Wilhelmshaven in 1936 and com- 
pleted in 1941. Her displacement was, it is 
estimated, about 41,000 tons, her water line 
length about 791ft., her beam 118ft., and her 
mean draught about 28ft. She had a comple- 
ment of 1600 and her armament consisted of 
eight 15in. guns, twelve 5-9in. guns, and six- 
teen 4-lin. guns. She carried four aircraft, 
with two catapults for launching. Little is 
known concerning her armour, but it is thought 
that at least 16,000 tons of armour were carried. 
She was propelled by a twin-screw arrangement 
of geared turbines, taking steam from high- 
pressure water-tube boilers. The machinery 
had a designed output of about 150,000 8.H.P., 
corresponding to speed of 30 knots A maximum 
of 8000 tons of oi] fuel was provided for. 


Employment Returns 


THE quarterly employment returns were 
issued by the Ministry of Labour and National 
Service on Thursday, November 9th. They 
show that the number of men and boys registered 
at employmert exchanges in Great Britain as 
wholly unemployed at October 16th, 1944 
(exclusive of 18,019 men who had been classified 
by interviewing panels as unsuitable for ordirary 
industrial employment), was 55,230; those 
registered as on short time or otherwise tempo- 
rarily suspended from work on the understand- 
ing that they were shortly to return to their 
former employment numbered 500, and those 
registered as unemployed casual workers (being 
persons who normally seek their livelihood by 
jobs of short duration) numbered 783. As com- 
pared with July 17th, the latest date for which 
comparable statistics are available, the numbers 
wholly unemployed showed an increase of 
11,152, those temporarily suspended from work 
showed an increase of 216, and unemployed 
casual workers showed an increase. of 113. The 
corresponding figures for women and girls at 
October 16th, 1944, were 24,005 wholly unem- 
ployed (exclusive of those, numbering 411, who 


unsuitable for normal full-time employment), 
529 temporarily stopped, and 23 unemployed 
casual workers. As compared with July 17th, 
the numbers wholly unemployed showed an 
increase of 6178 and those temporarily stopped 
showed an increase of 214. There was no change 
in the number of unemployed casual workers. 
A table showing the difference between July 
17th and October 16th, 1944, in the total 
numbers employed on the registers in all the 
various administrative regions indicates an 
increase of unemployment in all areas. The 
largest increases took place in the London and 
South-Eastern, the North-Eastern, the North- 
Western, and Northern Districts and in Scotland 
and Wales. 


Improved Midlands Electricity Supply 


On Saturday, November | Ith, it was officially 
announced that the Midland Joint Electricity 
Authority has provisionally planned to raise in 
stages the outputs by 120,000 kW each of its 
two generating stations at Ocker Hill and 
Walsall. As a first stage the Joint Authority 
has received permission to proceed with exten- 
sions at both stations, involving two 30,000-kW 
turbo-alternator sets, together with the neces- 
sary plant and buildings. The work at Ocker 
Hill is to be completed by the autumn of 1946 
and that at Walsall by the winter of 1948. It 
is estimated that the cost at each station will 
be more than £2,000,000. Plans for the new 
extensions have already been prepared by Mr. 
L. F. Jeffrey, the Chief Engineer to the Joint 
Authority, and have been approved. We 
understand that contracts for the major part 
of the Ocker Hill extensions have already been 
placed. In addition to the work above 
described, the Joint Authority has also sub- 
mitted to the Central Electricity Board 
schedules of distribution work, which represent 
an estimated expenditure of £5,000,000 spread 
over five years, which includes £1,500,000 for 
distribution work in the Shropshire area. 
Speaking about these extensions, Mr. H. F. 
Carpenter, the Clerk and Manager to the Joint 
Authority, indicated that the extensions referred 
to form part of a great national programme 
which is being pushed forward as far as eircum- 
stances permit. The great future of electricity 
supply is being fully recognised, he said, and 
the Midland Joint Electricity Authority is 
taking its full share in this programme and has 
a technical staff which is capable of meeting all 
the demands which the scheme will make upon 
it. 


Annual Report of the Chief Inspector 
of Factories 


THE annual report of Sir Wilfred Garrett, the 
Chief Inspector of Factories, for the year 1943 
has just been published by the Stationery Office. 
There is evidence, the report states, that the 
industrial changes of the war period will react 
strongly on conditions and standards in the 
older staple trades. Many of the workers who 
have had experience of conditions in the newer 
factories will not readily accept a return to the 
congested standards and poor amenities which 
have been common in many of the older indus- 
tries. A new development now being con- 
sidered, which, if adopted, may lead to a revolu- 
tion of conditions in certain industries, is the 
proposed construction on bombed sites and 
elsewhere of what may be termed communal 
factory buildings. Really this is a development 
of the tenement factory on better lines. The 
idea is to build blocks of well-designed rooms, 
with good. facilities for heating, ventilation, 
cleaning, and maintenance, which can be let 
off to the smaller type of factory occupier. 
The building would be complete with a com- 
munal canteen and possibly a roof garden. 
Such blocks would, it is stated, especially if they 
are devoted to the cleaner types of trades, go 
some way towards easing the transport problems 
with which industrial towns are faced, as well 
as other problems, which in the past have been 


accidents, the report states that last year, for 
the first time since 1938, the annual toll of 
industrial accidents was less than in previous 
years. The fall in war work accidents is 
attributed, among other causes, to the wide- 
spread curtailment of working hours and the 
increased experience acquired by wartime 
entrants into factory employment. While 
much remains to be accomplished, it would 
appear that the war has at least brought 
accident prevention into its rightful sphere. 


A Fuel and Power Advisory Council 


Iw a written reply to Mr. Keeling, the Minister 
of Fuel and Power, Major Lloyd George, gave, 
on Tuesday, November 14th, the names of 
those appointed to serve on the newly appointed 
Fuel and Power Advisory Council. They are :— 
Sir Ernest Simon, M. Inst. C.E., M.I. Mech. E., 
governing director of Henry Simon, Ltd., and 
Simon Carves, Ltd., of Manchester, who will 
act as Chairman; Mr. Geoffrey Crowther ; Sir 
John Greenly, M.I. Mech. E., F. Inst. F., chair- 
man of Babcock and Wilcox, Ltd.; Dr. E. 8. 
Grumell, Chairman of the Fuel Efficiency Com- 
mittee; Sir Harold Hartley, F.R.S., vice- 
president of the London, Midland and Scottish 
Railway Company; Professor C. N. Hinshel- 
wood, F.R.S., Dr. Lee’s Professor of Chemistry, 
the University of Oxford; Professor John 
Jewkes, Professor of, Social Economics, the 
University of Manchester ; Viscount Ridley ; 
Sir Robert Robinson, F.R.S., D.Se., Professor 
of Chemistry, the University of Oxford; Mr. 
Geoffrey Summers, of John Summers and Sons, 
Ltd.; and Mr. R. N. Quirk. The terms of 
reference of the Council are :—‘‘ To consider 
and advise upon questions, referred from time 
to time by the Minister of Fuel and Power to 
the Advisory Council, concerning the develop- 
ment and utilisation of the fuel and power 
resources of the country in the national interest.” 


The Regulation of Shipbuilding Orders 


Tue General Council of British Shipping and 
the Shipbuilding Conference have drawn up and 
submitted to the Government a scheme for the 
regulation of shipbuilding orders in the period 
immediately following the war. The work was 
begun almost eighteen months ago, in response 
to a Government request. The deplorable 
experience after the last war was studied, and 
the leaders of both sides were determined as far 
as lay in their power to provide against a 
repetition of this state of affairs. The ship- 
owner’s interest is to obtain his ships at prices 
which will enable him to operate such ships 
efficiently and economically, while the ship- 
builders’ interest is to obtain orders for building 
as evenly spread as possible over a period of 
time, instead of being bunched together, 
thereby obtaining regular instead of irregular 
employment. It is provided that the joint body 
shall consist of a Chairman, together with six 
persons appointed by the Shipbuilding Con- 
ference, and six persons appointed by the 
General Council of British Shipping.. The 
Chairman would be elected by the members 
appointed by the two industries, and he may be 
paid a fee for his services. Owners must apply 
to the joint body for permission to build, 
stating the type and size of hull and the type 
and power of the propelling machinery desired. 
The joint body will issue to applicants permits 
to place an order with any builder who is willing 
to take it for the hull and/or main propelling 
machinery for a ship of specified approximation 
and horsepower. It will endeavour to issue 
permits in such a way as to provide a regular 
flow of orders to fill the building capacity as it 
becomes available, while, at the same -time, 
making it easy for owners to place their orders 
with their preferred builders of both hull and 
machinery. Empire, Allied, and even neutral 
shipowners may-make application for building 
licences. No permits will be required for ships 
below 100ft. registered length or needed for 
reconditioning, repairs, or alterations to existing 








had been classified by interviewing panels as 





the cause of difficulties. With regard to 


ships. 


THE ENGINEER 





Noy. 17, 1944 











The Human Element in British 
Coal Mining 
By SIR RICHARD REDMAYNE, K.C.B. 
No. I 


ten present-day position of the coal 
mining industry of Great Britain from 
the point of view of productivity—and, one 
might add, of industrial peace—presents two 
aspects for consideration, namely, that of 
mechanisation and that of man power. The 
former has been dealt with in two previous 
articles ;* the latter aspect constitutes the 
subject of the present essay. 

‘One is constantly having to meet the 
inquiry, ‘‘ Why are the miners a disgruntled 
body of workmen—if, indeed, they are?” 
“Why are they so frequently on strike ?” 
“Does a state of enmity exist between 
masters and men in the industry? If so, 
why ?’’ ‘ Are the miners, as a class, under- 
paid, in view of the dangerous nature of their 
calling?” “Is the underlying cause of the 
discontent which appears to characterise the 
miners the outcome of the dangerous and 
disagreeable conditions under which their 
work is performed?” ‘“‘ Why are the coal 
mines understaffed at the present time ?” 
‘‘Are the miners badly housed?” “Is 
absenteeism (non-attendance at work) as 
great as it is publicly stated to be, and why 
is it on the upgrade at the present time ?” 
““ What remedial measures should be insti- 
tuted in order to bring peace and prosperity 
into the industry?” — 

Such are some of the questions put to one 
by persons of intelligence sincerely seeking 
enlightenment: in these matters, and they 
are questions to which concise replies are 
difficult to make, for, unless accompanied 
by somewhat long and detailed explanation, 
the answers would not carry either con- 
viction or the enlightenment desired. 

Let us therefore endeavour to obtain a 
correct recital of the facts involved, when, 
I think, the correct deductions therefrom will 
be obvious and forthcoming. 


THe Drvision or LABOUR AT COLLIERIES 

According to the Samuel Commission, 
whose report was dated March 6th, 1926, 
“the principal characteristic of the industry, 
in. comparison with other productive and 
distributive industries, is its diversity,” and, 
they add, “‘there are differences due to 
variation in the working customs of districts, 
the outcome of long development among a 
population mainly stationary.” 

When the “man in the street ’—the 
non-technical man—thinks and speaks of 
coal miners he has in mind those who 
are engaged in the actual getting of the coal, 
whereas, as a matter of fact, of the persons 
employed at a colliery, those engaged in 
separating the coal from the bed or seam con- 
stitute only about one-third of the total 
colliery staff. In no other branch of industry 
is the division of labour carried to a greater 
extent than in a British coal mine—a feature 
which is the.result of evolution extending 
over the seven centuries during which the 
British coal trade has been in existence (for 
coal has been worked and sold as an article 
- of commerce since about 4.p. 1215, the date 
of the Magna Charta). 

Broadly speaking, the labour at a large 
modern. colliery is divisible into two main 
sections, surface and -underground; but 
these, again, are. subdivisible into many 

* October 13th and 20th, 1944. 








different classes, e.g., surface workers—includ- 
ing banksmen, ‘tipplers, screeners, boiler- 
minders, winding and other enginemen, 
smiths, fitters, joiners, electricians, and 
others; whilst the underground workers 
cover coal-getters: (variously termed hewers, 
pitmen, pikemen, and colliers), machine 
coal-cutter men, putters (trammers, hauliers, 
hurriers, &c.), drivers, stonemen, sinkers, and 
datallers—the datallers being again divisible 
into shifters, wastemen, enginemen, water 
loaders, incline and engine-plane attenders, 
couplers, trappers, onsetters, and others. 

The character of the work (and the nomen- 
clature in vogue) varies, too, in respect of 
different mining districts, being governed by 
custom, the outcome of ages, and dissimi- 
larity as to geological and racial conditions. 
In these differences of methods of working 
and character of employment lies one of the 
difficulties in the arrangement of standard 
rates of pay capable of universal application 
to the different classes of labour within the 
industry. 

The great Northern coalfield of North- 
umberland and Durham presents perhaps the 
case of the greatest division of labour—as 
is natural, seeing that coal mining was first 
carried out on a real mining basis in that 
field—and one is forced, from an impartial 
review of the facts, to come to the same con- 
clusion arrived at by the Samuel Com- 
mission, namely, ‘‘ that for only a few pur- 
poses is it possible to treat the industry as a 
whole.” 

Various as are the classes of labour 
employed at collieries, the diversity is almost 
equalled in respect of those constituting the 
official staff of a large modern colliery. Thus, 
under the agent, there is the certificated 
manager and the certificated under-manager, 
the mechanical engineer, chief electrician, 
the surface manager, the colliery surveyor 
(certificated), the fore-overman and_back- 
overman (or “ underlookers’’), the master- 
shifter, the master - wasteman, and the 
deputies (firemen or examiners) who are in 
charge of the several districts of the mine. 
In fact, a colliery, in so far as it relates to 
the human element, may be likened to an 
army with the manager as colonel and under 
him various grades of commissioned and non- 
commissioned officers, the deputies being in 
the nature of sergeants. 

The proportions of the different classes of 
labour employed at a large group of Welsh 
steam coal collieries, as taken out a few years 
ago, were as follows :— 


Underground Labour 
Per cent. 


in getting 
- 36 


Colliers (.e., men and boys employed 
and filling coal at the faces) ... Sei AS 
Repairers (engaged usually in afternoons and 
nights, when coal getting is usually finished 





forthe day) ... «+ . 28 
Traffic men (hauliers, eng pitchers, &c.) 18 
Officials BS” TRESS, Fe ee Nas Phage ve 

— 84 
Surface Labour 
Traffic and screening BT: aie 6 
Enginemen and stokers ... 2 
oe a ee 3 
Foremen, clerks, and weighérs... 14 
Sundry labourers Heixy.. 3 a 
100 


But: in South Wales it should be remarked 
that (a) the structure of the coal seams 





allows of the coal being easily got, and (b) 
the pressure on the roads—due to superin. 
cumbent strata and the nature of its stratif.. 
cation—is often very heavy, so that the pro. 
portion of coalgetters is smaller and of the 
repairers larger than in other districts. 

In a Durham colliery, on the other hand 
where figures were taken out, the coalgetters 
amounted to 56 per cent. and the repairers 
stonemen, and shifters to only 9 per cent. of 
the staff of workpeople employed at the 
colliery, and for the whole county of Durham 
the surface hands constituted 20 per cent. of 
all engaged at the collieries. 

The proportion of coalgetters to total 
underground workers for all districts was 
for November, 1918, 37-7 per cent. 

During late years there has been a tendency 
towards a lower number of persons working 
at the face in proportion to the total 
underground employees, and, indeed, to a 
lower number of all underground workers 
to all persons employed at the collieries. 
This is largely the result of the reduction 
in hours, increasing physical difficulties 
due to thinner seams being worked, the 
increased: number of regulations relating 
to safety and health, and to the greater 
amount of sizing and cleaning demanded in 
respect of the coal produced. 

It will be seen from what has been stated 
above (a) how varied is the nature of the 
labour employed at collieries, (6) how it 
differs, even in respect of districts, and (c) 
how real are the difficulties in the way of 
imposing uniform standards in respect of 
wages and hours, taking into consideration 
also the difference in arduousness of work. 
“The industry cannot, therefore, be regarded 
as a collection pf more or less uniform under- 
takings employing so many men under con- 
ditions fairly similar producing a single 
article, the costs of production, and the 
prices obtained varying little among them 
at any time.”’+ 


DECLINE IN THE ToTaL NUMBER OF PERSONS 
EMPLOYED aT COLLIERIES 


In respect of the number of persons 
employed in the coal mines of the United 
Kingdom and the output of coal, the year 
1913 marked the zenith with 1,110,884 
persons and 287,439,473 tons of coal, as 
against, for the year 1943, 707,800 persons 
employed and 194,493,000 tons of coal pro- 
duced. 

Although the decline has been considerable 
both as regards number of persons employed 
and quantity of coal produced, it has not 
been an even decline in the intervening period. 
Thus, whereas in the year 1936 the com- 
parable figures were 771,500 and 228-45 
mnillion tons, in 1938 the figures were 802,100 
persons and 240-41 million tons of coal. 

With regard to the existing shortage of 
mine labour, it is, I think, likely to be only 
temporary, due as it is to (a) enlistment in 
the combative forces, (6) to the drifting of 
miners in the early stages of the war into 
munition and other works recently estab- 
lished in the neighbourhood of the collieries 
where high rates of wages were being— 
temporarily—available, and (c) to the fact 
that recruitment from sources outside the in- 
dustry has ceased during the war period.t The’ 
Samuel Commission, taking the long view, 
stated that “for a variety of reasons the 
mining industry is hardly ever likely to be 
‘short of an ample, and it may be excessive, 
supply of boys and youths coming from 
school. The mining population has always 





+ Samuel Commission. 


t During the year 1924, for instance, some 30,000 
rsons came into the industry from ide sources. 


any of these came from land workers, where now much 








h gher earnings are being obtained than in pre-war years. 
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ies “ Once a miner, always a miner. of workers together, the average cash earnings | Wage, “‘ Greene” wages, and output bonus. 
ion THe EFFICIENCY OF THE MINER - per shift of men and boys working at. the Allowances in respect of holidays with pay 
ti a . or ‘ surface and unde und were. i reogmt were in operation.in most districts and were 
ies Yomparative statistics of production per rere ted 
; ears as follows$ :— counted as items of cost in wages; they are 
the annum per person employed do not constitute | 1’ also inchided in these items. 
ing a very reliable criterion of efficiency, for they Year. Average a ‘Abita audit's lone eetieh 60 vel 
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of as between other countries. In making com- 
_ isons, too, with foreign countries one has 
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ed physical conditions of the mines in the The Engineer in India 
or respective countries entering into the com- 
n- parison, the extent of the mechanisation, the By Professor C. A. MIDDLETON SMITH, MSc., LL.D., M.I. Mech. E. 
ile hours worked, and the efficiency of the : 
he management. It is true that the yearly No. IX—({Continued from page 367, November 10th) 
m output per person employed in British coal : : ‘ 
mining is only about one-third what it is in Tax DEMAND For Roaps in the world. Without any mechanical 
4 America, and 50 per cent. more than in| - : } appliances and using only spades made in the 
ms France had Belgium ; but that is not to say aa developments in India| villages, the coolies moved many millions of 
that the British miner is less efficient than have been enormously accelerated by the | tons of earth and clay. Then at last American 
18 the American miner or more efficient than|emergency created by the Japanese threat. | ships brought to India the most modern 
d the French and Belgian miner. Soon after the outbreak of war thousands of road- building machinery. Roads were more 
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8 of marked enhancement in the output per 
)- man-shift worked, calculated over the total 
number of persons employed, but that has 
e not been the case. It may well be that 
mechanisation has not done more than com- 
t pensate for the growing difficulties in the 
working of thin and hard seams and in the 
reduction in hours. 
Hours WorKED AND WaceEs EARNED BY 
THE MINERS 
Before the passing of the Eight Hours Act 
in 1908 the average time spent underground 
by the-miners was about nine hours, and after 
that about eight hours and twenty minutes. 
As from July, 1919, the time was fixed at 
seven hours plus one winding time or about 
7} hours. Later there was a return to the 
74 hours plus one winding time. 
The time worked by underground 
employees as compared with those of other 
prominent coal-producing countries before 
the outbreak of the present world war is 
tabulated below. ALLAHABAD RAIL AND ROAD JUMNA, BRIDGE 
It will be seen that the shortest 
average weekly time is worked, with the|of the war the same , primitive tools that had,down. It is notable that, in spite of the very 
exception of France, by British miners. They | been employed for generations, but the roads|low wages paid in India and the Far East, 
now enjoy also an annual weekly holiday with | crept into the jungle, and before long lines|modern machinery has been proved to have 
pay (instituted in 1941). of motor lorries were carrying supplies of — 
Turning to the subject of earnings, it will] war towards the front and the road con-| .5 The sllowances in ind. ¢.9.. free coal and. ronan 
be realised that the wage rates vary con-|nected numerous villages which had been |light, and water—which at the present time averages 
siderably, not only as between the different | separated for centuries. These roads have | bout 8d. pep aeer-enent teehee these figures of 
classes of workers, but as between one|been driven through some of the wildest ep eat on’ “The Mechanisation of British 
district and another, ‘owing to variation in|mountains and the thickest jungle country | Coliieries,” October 13th and 20th, 1944. 
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many advantages over muscular energy for 
large civil engineering schemes, including 
those concerned with road construction. The 
roads in India grow longer and stronger. 

As we consider the effect of these roads 
and other communications, we are reminded 
that in many countries similar works have 
had a more profound effect upon raising the 


metalled roads (bituminous or concrete) or 
water-bound macadam in British India. 
Unfortunately, none of them can be con- 
sidered ‘ all-weather” roads, and that is 
why trains are more popular, for floods are 
liable to disrupt road traffic. You see the 
“ Road Closed” sign in India more than in 
any other country. Even the Madras- 











ROAD BRIDGE OVER RIVER COLEROON 


standard of living of the inhabitants than 
all the efforts made by politicians and 
soldiers. Europeans are, however, impressed 
by the lack of good roads in India.. Most of 
the travelling is usually done by train. There 
are four great trunk roads which stretch 
diagonally across India. These form a frame- 
work with which the most important sub- 


Calcutta road is not completely bridged ; 
indeed, in the northern section it has to cross 
so many large waterways that it will be a long 
time before it.can be considered a complete 
trunk road, in the modern sense. On all of 
the roads much improvement is needed. The 
Grand Trunk Road from Calcutta to the 





Khyber has no bridge over the River Sone. 


done on the Indo-Burma roads. When there 
is a great increase in road construction the 
agricultural community will benefit greatly, 
and so will British industry, which should be 
able to find a great market for products 
which could entirely change the primitive 
life in India. There have been great engi. 
neering triumphs connected with the ruil. 
ways, but it seems certain that the time has 
arrived to undertake great schemes: of road 
construction. 

The best and most numerous subsidiary 
roads are to be found in South India. In the 
north the population is sparse ; in Orissa and 
Bengal the unbridged and unbridgeable 
waterways do not encourage road con- 
struction. Other parts of the country, such 
as the regions of the Lower Himalayas, have 
such a difficult terrain that metalled road 
construction cannot be financed. But there 
are, in India, about 260,000 miles of 
“ Kutcha ” roads on which motor traffic is 
possible during dry weather. 

Public authorities maintained 347,132 
miles of extra-municipal roads in 1938. Of 
that total, Governors’ Provinces (British 
India) maintained 278,502 miles for Central 
Areas; Indian States, 61,810 miles. In 
addition, municipalities maintain 18,433 
miles of roads, of which 10,840 miles are 
metalled. There are three lower types of 
road, of total length 261,490 miles. Of these, 
29,473 miles are on natural soil and formed of 
artificially admixed granular material, gravel, 
&c.; secondly, 122,736 miles of roads on 
natural soil, motorable in fair weather; 
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sidiary roads are connected. The most 
famous of the trunk roads is that known as 
the Grand Trunk Road, which stretches right 
across the northern part of the country from 
Calcutta to Khyber. The other three con- 
nect Delhi with Bombay, Bombay with 
Madras, and Madras with Calcutta. ‘These 
four great trunk roads. total 5000 miles in 
length. There is a total of 85,700 miles of 





‘loaded with war supplies. Yet in India there 


PLAN OF KARACHI HARBOUR . 


It is remarkable that in a country of nearly 
400 million inhabitants there are less than 
100,000 motor-cars, some 8387 motor-cycles, 
and less than 38,000. heavy motor vehicles, 
but the railways seem to be always over- 


are many thousands of plains on’ which it 
would be easy to build roads as compared 





with the difficulties connected with the work 


“a 


thirdly, 109,131 miles of unmotorable roads. 
The' province with the greatest mileage is 
Bengal, with a total of 91,192 miles. 

The opening up of all-weather arterial 
roads would solve many of the problems, not 
only of India, but of Asia. The bullock cart 
is the symbol of India’s backwardness, as it 
is driven along twisting, rutted tracks, 
unworthy to be called roads; it must go, ‘to 





Nov.. 17,. 1944 


THE ENGINEER 


389 








— 


be replaced by the car and the motor lorry. 
In the past there was concentration on rail- 





_way construction, and great British engineer- 


ing feats have done much to span the country 
and to bring relief to districts in the time of 
famine and floods. Roads will bring new 
health, education, and economic security to 
the masses who live in India, but who now 
have no part in the life of the country, 
pecause of their isolation. 

The Government has published a co- 
ordinated plan to provide India after the 
war with 400,000 miles of roads at a total cost 
of nearly £340 millions. It was prepared by 
a conference of chief engineers of provinces 
and states ; it anticipates the needs of India 
for twenty years, but it aims to complete 
construction in fifteen years. 

The Central Government plans to complete 
22,000 miles of national highways, running 
through the length and breadth of India, 
connecting ports and provincial and State 
capitals and including strategic roads needed 
for the defence of India. There are to be 3000 
miles of national “trails” in undeveloped areas 
to be converted into roads when traffic in- 
creases. There are to be 65,000 miles of pro- 
vincial or State highways, 160,000 miles of 
district roads, and 150,000 miles of village 
roads. 

Air transport had been developed in India 
before 1939 and British, Dutch, and French 
aeroplanes for the Far East called at stations 
there. Those services will almost certainly 
be expanded when the war is ended. The 
Posts and Air Department of the Govern- 
ment have produced a five-year plan for a 
network of trunk air lines, linking, with daily 
return services, all important commercial 
and administrative centres of India and 
also connecting with Burma, Ceylon, and 
Afghanistan. The services are planned to 
have a flying mileage of 7} millions a year 
and to cover 10,000 route miles, about five 
times the pre-war figure. 


Ports AND HARBOURS 


Although India has very few natural 
harbours, her long seaboard offers excellent 
opportunities for the cheap transport of 
bulky goods. Some years ago it was esti- 
mated that the passenger traffic on the 
eoastal vessels of India was second only to 
that of the U.S.A., and that. the goods traffic 
was comparable with that of most of the pro- 
gressive countries in the world.* Since then 
the public in India have developed her 
maritime activities ; great improvements in 
harbours and port facilities have been carried 
out which have increased maritime traffic. 
Most of the seven major ports of India are 
administered by Harbour Commissioners or 
self-governing Trusts, of which a large pro- 
portion of the’ members and officers are 
Indians. 

Of the major ports of India, Messrs. 
Rendel, Palmer and Tritton have acted as 
consulting engineers for Karachi, ‘Madras, 
Calcutta, and Chittagong. The names of the 
consultants for Bombay, Cochin, and Vizaga- 
patam are giver below. 


KaRAcHI 

This is the first port in India to be reached 
on a voyage from Eutope through the Suez 
Canal, The port stands’on the west coast, 
immediately to the north of the Indus delta, 
in a backwater formed by the headland of 
Manora and on the eastern side the low-lying 
peninsula of Keamari, formerly the island of 
Keamari; the construction of the Napier 
mole (1850) and subsequent reclamations 
have made the island part of the mainland. 
This backwater opens south on the south- 





* 8S. N. Haji, ‘‘ Economics of Shipping.” 





west stretch of the coast; to the north it is 
screened from the sea by a sandy spit. 
Karachi had been used as a port for 
centuries. Prior to the improvements made 
by the British, vessels unloaded on to small 
boats. Until the Lloyd quay and other works 
were completed (1931) the accommodation 
for ships consisted of the old east. wharves, of 
screw-piled construction, lining the spit of 
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BOMBAY HARBOUR 


land and supporting the Keamari yard. In 
1927 the depth of the harbour was 29ft.; the 
wharfage was 8600ft. long, with seventeen 
berths in line, and moorings for twenty 
steamers. That excluded wharfage for 
coasting steamers and a bulk oil pier. 

The West Wharf, named the Lloyd quay, 
doubled the accommodation. This wharf is 
built of concrete monoliths, with a capping 
wall, and has 34ft. depth at low water. It 





has since been extended to provide additional 
wharfage. 

The strategic value of Karachi in con- 
nection -with the North-West Frontier, the 
Near East, and Suez, and the fact that it is 
200 miles nearer to Europe than Bombay, 
together with the fact that the hinterland 
includes the whole of Sind, Baluchistan, 
Afghanistan, the Punjab, the United Pro- 
vinees, and Rajputana, makes its importance 
obvious. The expansion of the irrigation 
colonies in the hinterland, which produce 
wheat and cotton, and the recent cultivation 
of large areas due to the Sukkur barrage and 
Sutlej Valley schemes, have greatly increased 
the trade of the port, which is served by the 
North-Western Railway and is linked with 
the metre-gauge line serving Rajputana. 


BomBAaYy , 


Next along the coast comes Bombay, with 
one of the finest harbours in the world, 
14 miles long and 70 square miles in area. 
It is a deep arm of the sea between the island 
of Bombay and the mainland. Situated 
almost midway down the west coast, its 
central position and other natural advan- 
tages have caused it to be called “ The 


_| Gateway to India.” 


The Directors of the Honourable East 
India Company, in the very early days of 
trading in India, appreciated the value of the 
geographical position of the island of Bombay. 
In 1654 they urged Cromwell to buy the place 
because of its fine harbour. It came into 
British possession, finally, from the Portu- 
guese as part of the dowry for Charles II, who 
transferred it at an annual rental of £10 to 
the East India Company (1668) ; its popula- 
tion was then 10,000 ; in 1780 it had risen to 
113,000 and 14 million in 1939. : 

The first dry dock—projected in 16 
was commenced in 1748; it was 209ft. by 
47ft. and 15ft. deep. Two more dry docks 
were completed in 1765. It was not until 
1875 that the first enclosed wet dock was 
completed. . 

The Bombay Port Trust came into exist- 
ence in 1873. Until 1880 cargoes were carried 
in lighters to and from the ships. at anchor, 
but in that year Prince’s Dock was completed. 
The Trustees next ordered the construction 
of the Victoria Dock and the Merewether 
dry dock, 525ft. long, 654ft. wide, and 27ft. 
over blocks. These works were constructed 
between 1883 and 1893. Then came a large 





PRINCES AND VICTORIA DOCKS, BOMBAY 
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reclamation scheme, which made available an 
island of nearly 600 acres, upon which are 
large depdts for cotton which had previously 
been handled in the heart of the city. In 1928 
there were five graving docks, three of which 
together made one large dock, 648ft. long, 
while the other two made a single dock, 
582ft. long. Numerous reinforced concrete 
warehouses and a platform space (uncovered) 
now provide accommodation for about 
3 million bales of cotton, The Alexandra 
Dock has an entrance 750ft. long, 10Oft. 
wide, and a depth of 41ft. at high water over 
sill, and a dry dock, opening from it (1000ft. 
long, 100ft. wide, and 36ft. deep over sill). 
On the reclaimed land are roads, railways, 
offices, fire service and salvage stations. 
The modern island of Bombay, now one 
unit 25 square miles in area, originally 
consisted of a cluster of seven islets. Huge 
areas of shallows were reclaimed and laid out 
for storage and industrial purposes by the 
Harbour Trust. Prior to 1910 the largest 
P. & O. mail vessel using the port was 8000 














= ORIGINAL ISLANDS ee es 


“THE ENGINEER” ae 





ORIGINAL ISLANDS AT BOMBAY 


tons gross, with draught 26ft. In 1922 the 
“‘ Mooltan,”’ of 20,837 tons, 31ft. draught, and 
length 600ft., arrived at Bombay. 

The island runs roughly north and south ; 
It is 11 miles long by about 3 miles broad ; 
the north end is connected by causeways, 
across a narrow creek, to the mainland.. The 


city has developed at the southern end of |. 


the island. Between one side of the island 
and the mainland is the great waterway. The 
approach to Bombay from the sea is one of the 
most beautiful and impressive sights that 
remain in my memory after travelling three 
times round the world and seeing the 
approaches to many great ports. 

The writer has been in a modern P.°& O. 
liner berthed alongside the Ballard pier. The 
dimensions seemed to allow for the berthing 
of several big ships. A very large area is 
covered with sheds and warehouses, with more 
thantwenty cranes, including one of 100 tons 
capacity, and floating cranes. The consulting 
engineers are Mr. A. J. Barry, C.B.E., and 
T. Lumsden Rae, of Westminster. 

Practically the whole of the Port Trust 


docks and estates are on land reclaimed from 
the harbour. The total area of the estates 
is 1180 acres, approximately one-eighth of 
Bombay city and island. There are great 
bulk oil installations, with more than 20 miles 
of pipe line connections to several discharge 
berths for shipping. Bulk oil is filled into 
tank wagons direct, for distribution over 
Western India. Bombay is one of the largest 





— 


cotton markets in the world, the turnover 
in some years exceeding that of Liverpool, 
The grain depdt is a model of its kind, dealing 
with one of the most important items of the 
export trade. There are a number of 
important industries, the development of 
which has been stimulated by the splendid 
transport facilities available. 

(To be continued) 








Profile-Turning Lathe 





N the production of camshafts, both for 
aeroplane and automobile engines, it has, we 
are informed, been possible to increase output 
very substantially by the use of the profile- 
turning lathe, illustrated herewith. This lathe, 
made by Arthur Scrivener, Ltd., Birmingham, 
differs fundamentally from the normal type of 
cam-turning machine in that no in-feed is 





work, while between the work and the master ig 
a horizontal slide having a roller at one end and 
the tool at the other. 

The radius of the tool point and the radius of 
the roller follower have a definite relationship 
to each other, so that the form traced out by 
the point of the tool will be the approximate 
shape for which the master cam is designed. 

















FIG. 1—PROFILE - TURNING LATHE 


required, while the tools are cutting, and' the 
profile of the special tools is such that it is not 
necessary to “rock” the tool-boxes in order 
to maintain the correct cutting angle. The 
principle of ‘“‘copy generating” which is 
employed is shown in Figs. 4 and 5. From 
Fig. 4 it will be seen that a master cam is 
arranged to rotate at the same speed as the 





The cutting action of the tool is accomplished 
by traversing thé tool axially along the cam- 
shaft, the master cams being of sufficient width 
to permit of this movement, so that the action 
is somewhat similar to that of a normal knife 
tool, excepting for the generating effect of the 
radius at the tip. The action will be more 
clearly understood by reference to Fig. 5. It is 




















FiG. 2—REAR VIEW SHOWING MASTER ‘CAM 
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fundamental for the production of accurate 
work by this method that the correct radius is 
maintained. on the tip of the tool, and that the 
centre line of this radius is always at the proper 
height from the base of the tool. Camshafts 
may, it is claimed, be produced with equal 
facility on this machine from bar stock which 
has been previously “‘necked”’ between the 
cams or from forgings or stampings, the produc- 
tion time being determined by the material and 
the amount of stock to be removed. In the 
case of many normal automobile engine cam- 





forms having straight, concave, convex, or 
re-entrant flanks.. Usually the whole of the 
cams may be produced at the same time, thus 
ensuring accurate timing between the various 
cams as well as a high rate of production. As 
an example of the production obtained by this 
means, it is stated that it is possible to machine 
any motor-car camshaft, for either a four or six- 
cylinder engine, in @ floor-to-floor time of 
34 min. as a maximum. 

While the lathe has found its chief field of 
utility in. camshaft turning, it can be readily 





FiG. 3—-MACHINING A 24- THROW AERO - ENGINE 


shafts, a single traverse of the tools, the makers 
state, produces a finished turned camshaft of 
sufficient accuracy to obviate all subsequent 
operations except heat treatment and final 
grinding. 

When a shaft has to be machined from a 
forging or stamping which already has the cams 
roughly formed, it is necessary to have some 
means of readily locating the forging in the 
driver, so that the work is in the correct position 
relatively to the master cam when it is loaded 
into the machine. This provision is met by 
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FIG, 4—PRINCIPLE OF 


means of a locating fixture and spare driver, in 
which a fresh forging is set up while the previous 
one is being machined. With camshafts pro- 
duced from the bar, in which the cam blanks 
are circular when the work reaches the profile- 
turning lathe, no such location is necessary, as 
in this case the tools can commence the cut in 
any position of the blank. 

The variety of profiles which may be pro- 
duced by this machine “is infinite, extending 
from a circle to @ flattened ellipse, and includ- 
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CAMSHAFT 


adapted for a variety of die-sinking, copy turn- 
ing, and work of uregular form, for which 
hitherto only: very expensive machines have 
been available, 

The bed is a very heavy rigid casting, integral 
with the base of the machine, and has long 
ground slideways of dove-tail formation. The 
headstock has duplex spindles, mounted in 
Timken bearings. Helical machine-cut gears 
are employed, ing in an oil bath. The 
drive is by vee belts direct from the motor to 
the centre shaft of the headstock. One speed 
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arrangement giving infinitely variable feeds in 
‘either. direction: and, quick: return in either. 
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**CoPpY GENERATING *’ 


only is supplied. The tailstock provides the 
end bearing for the master camshaft, and has a 
large-diameter sliding barrel having a 
centre’ mounted on preloaded - anti-friction 
bearings. 

Power feed is provided by a hydro-mechanioal 


direction... The. feed is smooth and ‘pulseless, 
‘even when set at the slowest possible rate. 
‘Adjustable screw stops are provided to limit the 





by a single wheel below the headstock. The 
‘hydraulic power is provided by a gear pump, 
mounted, with its oil reservoir, in the base of 
tthe machine below the headstock. This com- 
partment also. contains the driving motor. 
The coolant pump is of the submerged centri- 
fugal type, with a separate electric motor, and 
is ¥ placed in. a reservoir below the tailstock. 
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The machine can accommodate a maximum 
length between centres of 5ft. 3in., and can 
swing over the saddle a diameter of 6in. 








The Organisation of Civil 
Engineering Work 

TuE Institution of Civil Engineers, in pursuit, 
of its investigation of post-war national develop- 
ment, appointed a committee under the chair- 
manship of Sir William Halcrow to.report on 
the Organisation of Civil Engineering Work. Its 
report has been recently published by the 
Institution and is, we are glad to note, available 
to non-members at the price of half-a-crown. 

The first reaction of all senior engineers will 
undoubtedly be that they know all that. 
Whilst, therefore, it may be desirable to say 
that the report is primarily intended for young 
civil engineers and contractors, we have little 
doubt that experienced people will read it with 
pleasure and even profit. There are few of us 
who do ‘not like to see our own ideas in print, 
and few who are not the better for refreshing 
our memories about things almost forgotten. 
The sub-committee responsible for the draft- 
ing of the report, led by Lieut.-Colonel C. M. 
Norrie, B.Sc., has done its work admirably, 


covering: debateable points with discretion and 


without bias, but with sufficient guidance to 
leave no doubt about the inclinations of the 
profession. The report is divided into two main 
parts, the first devoted: to Civil Engineering 
Procedure and the second to Works Organisa- 

tion. It is out of the question to give a summary 
of such an extensive document, but we take the 
following passages from the Introduction, and 
they, with what we have already said, will 
indicate the nature of the contents. 

“In recent years a systematic study of pro- 
cedure in various branches of industry—notably 
in the field of manufacturing production—has 
been made and ‘considerable literature. on 
organisation in its various applications is 
available.” 

‘**In civil engineering, although 4 great deal 
of attention has been given to the subject, little 
has been written. The great. diversity of con- 
ditions attending the promotion and location of 
the majority of projects and the variety of 
technical problems involved probably account 
for this. Engineers and contractors have 
accumulated experience; much of which has 
become common practice and there may exist 
a hesitancy to publish this information, which 
has come to be viewed, more especially by con-. 
tractors, as valuable additions to goodwill. It. 
is now realised, however, that a wider dissemina- 
tion of the general features of organisation may 
liead to better collaboration between all branches 
and will undoubtedly assist young men during; 
their practical training. The collective deserip- 

tions, given in this report may also be of use to 

those connected with the promotion of. civil 
engineering development, as they are not always: 
conversant with the procedures best: suited to 

bring their projects to fruition.” 
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restrictions on the free exercise of action and 
individual control have been imposed. Although 
many were intended to be only temporary 
measures, it is possible that some may be 
retained for an extended period. No informa- 
tion yet exists regarding the scope or nature of 
what may become permanent conditions apply- 
ing to professional service, labour employment, 
materials supply, and the prosecution of private 
enterprise generally. No reference, therefore, 
has been made in this report to the incidence of 
existing or the possible effect of extended legis- 
lative restriction on the organisation required 
for carrying out civil engineering work. Only 
the general features of that organisation have 
been described so far as they appear to apply 
under normal conditions. It should be recog- 
nised that modifications may be necessary 
under future experience when controls may play 
a different part in regulating constructional 
eftort.” 

We desire to congratulate the Institution of 
Civil Engineers on the conception of the report 
and on the care and skill with which the work 
has been done. 








The Coasting Motor Vessel 
_ “ Supremity ” 


In view of some recent criticisms on the living 
and working conditions in British coasting 
ships, it was with particular interest that we 
accepted an invitation from Frederick T. 
Everard and Sons, Ltd., to inspect the latest 
addition to the Everard fleet, the motorship 
‘* Supremity,”’ which has been specially designed 





captain and the gunners. We were informed 
that a mess and catering steward is carried in 
addition to the cook steward and the galley boy. 


ACCOMMODATION ARRANGEMENTS 


It is evident that Messrs. Everard are keenly 
alive to the welfare and comfort of all who sail 
in their ships, for the accommodation provided 
is of the best, and it compares favourably with 
that which we have come to associate with 
larger ships. The captain’s quarters are on the 
bridge deck and they comprise a bedroom, day 
room, and bathroom, with a separate lavatory. 
The bedroom is furnished with a settee, and the 
bed, which is of the extending type, has below 
it a chest of drawers, while a wardrobe is also 
provided. In all officers’ cabins spring mattresses 
of the latest pattern are fitted, and there is a 
bed lamp. Double beds are allotted to the 
captain, the second mate, and the chief engineer, 
The: officers’ and other rooms are carpeted, and 
in the captain’s-day room there is, besides a 
table and chairs, a desk and stee! locker. Near 
the captain’s rooms are those of the wireless 
officer. On the main deck below the bridge is 
the saloon, which has accommodation for bop 
navigating and engineer officers, It is Eve 
practice for all officers to take their meals 
together, which is done in the raloon, or, when at 
sea, in the i ’ messroom aft, which is 
nearer to the galley. The saloon has a capucity 
for six, and on either side of it are the cabins 
of the chief officer ahd the second officer. On 
the aft side of the saloon is the pantry, with its 
hot plate and refrigerator and ‘an “ Ideal” 
boiler for hot water and hot water heating. 
Three of these boilers are fitted in different parts 
of the accommodation, and the ship is never 
without hot water, whether at sea or in port. 





COASTING MOTOR VESSEL ‘‘ SUPREMITY ** 


for coastal trade and voyages to the near 
Continent. 

The ship was built by the Goole Shipbuilding 
and Repairing Company, Ltd., of Goole, and 
her engine, auxiliary machinery, and pumps 
were built by the Newbury Diesel Company, 
Ltd., of Newbury. When we saw the ship she 
was unloading a cargo of sugar, from some of the 
Fen District beet sugar refineries, at Symon’s 
Wharf, near London Bridge. The general view 
of the ship, reproduced’ above, shows her 
pleasing lines and the aft arrangement of the 
propelling machinery. The bridge is about 
*midships, with two of the four cargo holds 
forward of it and two aft. These are large and 
roomy and the capacity of each hold is as 
follows :—No. 1, 28,361 cubic feet; No. 2, 
31,285 cubic feet; No. 3, 35,540 cubie feet ; 
and No. 4, 32,085 cubic feet. The holds are 
served with two 2-ton derricks which are 
furnished with Laurence, Scott 2-ton electric 
winches. Electric drive is used -for other 
deck machinery, which, we noted, includes 
steermg gear by Donkin and Co., Ltd., and 
Laurence, Scott, and a Clarke, Chapman electric 
windlass. ‘The ship has a wartime carryirg 
capacity of ‘something over 2500 tons, which 
will, however;-be increased when her wartime 
accommodation has been removed. The ship’s 
complement is: twenty-two, which includes the 





Other cabins near the saloon are those for the 
steward and for a second wireless officer, who 
is carried when the ship is on voyages to the 
Continent which fall outside United Kingdom 
waters. The engineer officers are housed on the 
main deck aft, near the engine-room, and 
their accommodation is generally similar to that 
which is provided for navigation officers, 
already mentioned. Separate central heating 
systems are fitted, designed to serve the engi- 
neer Officers, the crew, and the gunners. The 
galley is well appointed and there is a large 
pantry. In general the crew is accommodated 
in three-berth cabins with good mattresses, 
bed curtains, and a wardrobe for each member 
of the crew. The crew’s messroom is large and 
well fitted. Bathrooms for the engineer officers 
and the crew’s washroom are equipped with 
showers, giving hot or cold water, and wash- 
basins are provided. 
Deck MacHINERY AND EQUIPMENT 

We have already mentioned the Laurence, 
Scott electric winches and the electric steering 
gear and windlass. Other equipment includes 
Welin-Maclachlan boat davits for the two life- 
boats, while the other wartime safety regula- 
tions have been more than fully met. The 
navigating instrument equipment is particu- 
larly well chosen.* It includes- a Brown 


‘“*Sestrel’? magnetic compass and . Donkin 
electric steering gear; the engine telegraphs 
are of the Siemens electric pattern, while the 
same firm supplied the revolution indicator and 
the navigation light control panel. In ihe 
chart room is a Huson “ Echometer” of 
Admiralty pattern, which shows and records 
the depth of water below the ship. The deck 
arrangements are well suited: for rapid cargo 
handling, and light clusters are available {or 
night work. Each hold has small access 
hatches with a ladder, which are very useful 
when loading or discharging operations are 
being carried out, and independent access to the 
hold spaces is sometimes needed. We noted 
that, in addition to normal hatch covers, wire 
rope strops with turnbuckles can be used to 
hold down the hatch covers, a practice which is 
useful for coastal work, with its comparatively 
short voyages. et 
Enoinz-Room ARRANGEMENT 

The main propelling machinéry is arranged 
aft and the ship is equipped with a new type of 
“Sirron”’ two-stroke oil engine, driving a 
single screw. The main engine has a designed 
output of well over 1000 H.P. at normal revolu- 
tions and a good overload capacity. It is a six. 
cylinder unit, having cylinders with a bore of 
l16in. and a piston stroke of 25jin. The engine 
follows the makers’ usual practice with .two- 
stroke design on the loop scavenging prin- 
ciple, the vertical scavenge pump being arranged 
at the end of the engine opposite to the fly- 
wheel. Engine-driven auxiliary pumps are 
provided and these include rotary oil pumps and 
circulating water pumps. The Bryce system of 
fuel injection is adopted and the Bryce hydraulic 
governor is fitted for giving a wide speed control. 
The main engine controls consist of two hand 
wheels and a lever, and they are combined with 
the Siemens electric telegraph to make a very 
neat control arrangement. The engine appeared 
to us to be very robust in its design and well 
adapted for the work it has todo. In the engine- 
room wings are the six starting air bottles and 
the oil engine driven generating sets, air com- - 
pressors, and pumps. These sets are grouped on 
a gallery above the engine-room floor, which 
gives additional space for the auxiliary pumps, 
the Alfa-Laval centrifuges, the “‘ Auto-Klean ”’ 
oil strainer, and other auxiliaries. 

The electric generating sets are driven by 
Newbury engines and are Laurence, Scott 
machines. They run at 1000 r.p.m. and one is 
a 50-kW and the other a 40-kW set. The 
engines are four-cylinder and two-cylinder units 
respectively with C.A.V. injection gear. The 
main air compressor is of V design with two 
stages, and it has a designed output of 25 cubic 
feet of air at 400 lb. per square inch per minute, 
while the auxiliary compressor has an output of 
11 cubic feet per minute. There is an excellent 
engineers’ stores and plenty of space is avail- 
able for the storage of spare parts. To facilitate 
the overhaul of the machinery installation a 
2-ton overhead electric crane, by George W. 
King, of Hitchin, is provided. 

The ship we have briefly described forms a 
fine example of a British coasting vessel, in 
which not only the requirements of wartime 
service, but also those of post-war trade, have 
been fully met. Personal care has been taken 
by the owners to ensure comfort and the best 
possible working conditions for both officers and 
crew. 








LIGHTWEIGHT CONCRETE AGGREGATES.—F or some 
years now the various types of concrete made with 
lightweight tes have been increasingly used 
in building, and have been found to offer consider- 
able advantages for a number of purposes. An 
up-to-date description of the different types of 
lightweight aggregates available, together with an 
account of their properties as affecting their uses, 
is given in a revised edition of Building Research 
Bulletin No. 15, ‘‘ Lightweight Concrete Aggre- 
gates,” which has just issued by the Building 
Research Station of the Department of Scientific 
and Industrial Research and published by H,M. 
Stationery Office, price 3d. net. This revised 
edition includes new data on a number of aspects of 
lightweight concretes, including particulars of heat 
and sound insulating properties, fire resistance, and 





their use for external walls. 
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Placing and Management of 
Building Contracts* 


Tur Priactne or ConTRActs 


Our examination of the system of placing 
contracts has not disclosed any serious weak- 
nesses in the methods which have been built up 
by architects, quantity surveyors, and builders. 
Any inefficiencies can be traced to one or other 
cf the following causes :— 

(a) Insufficient pre-contract preparation of 
the particulars of the work to be carried out. 

(6) Extensive variation orders after the 
contract is placed. 

(c) Indiscriminate competition tending to 
place work in the hands of those: builders who 
adopt the lowest standards. 

(d) Indefinite relationship between the 
general contractor and the various sub- 
contractors nominated by the architect. 


THe BuILpiInc OwNER 

Inadequate pre-contract preparation is a 
major cause of inefficiency in the building 
industry. It makes it impossible for the general 
contractor to organise his work effectively ; it 
is the cause of endless variations during the 
course of the work. The results are high costs 
and delays. 

The building owner can prevent this. He 
should, with the architest, do his thinking in 
advance and should see that the work is not 
started on the site until the whole of the job 
has been carefully thought out, and all require- 
ments have been accurately defined in such 
detail as is necessary at this stage by drawings, 
specifications, and bills of quantities. 

Timm AND ProGcrEess SCHEDULE 


(a) Except in minor works, the dates for all 
operations necessary to smooth and. orderly 
progress of the work should be embodied in a 
time and progress schedule. We regard this as 
an essential part of every large contract. In 
particular, dates.should be included for all addi- 
tional drawings required from the architect and 
consultants, 

(b) All parties should accept full responsi- 
bility for the dates in the schedule. 


Types oF ConTRACT 
There are two main classes of contract :— 

(a) The fixed price contract, in which the 
price may be a single lump sum, or may be 
itemised and based on a bill of quantities. or 
on a schedule of prices. 

(6). The cost’ reimbursement contract, in 
which the remuneration of the contract may 
be @ percentage of the final cost of the con- 
tract or may be a fee fixed in advance. 
Wherever possible, contracts should be placed 

on a fixed price basis, since this is the only 
method which makes it possible for the owner to 
secure the full economies .of effective com- 
petition. Where the owner decides to place a 
contract on the cost reimbursement basis, the 
fee should be a fixed sum settled in advance. 


SELECTION OF THE GENERAL CONTRACTOR 

(a) The selection of the general contractor 
should be made as a result of tenders from a 
limited and carefully selected list of builders 
who are judged capable of carrying out the 
particular contract to the required standards. 
In such circumstances the contract should be 
awarded to the buildet making the lowest 
tender—that is in order. 

(6). Where the owner prefers, the contract 
may be negotiated with a selected builder. 
This has the advantage of establishing a rela- 
tionship based on confidence at an early stage 
and of assuring consultation between the builder 
and the architect both as to matters of con- 
struction and selection of sub-contractors. It 
has the disadvantage that the building owner 


may pay @ higher price than under the com- } 


petitive system, 
Buinp1ne BY PuBLIC AUTHORITIES 
(a) Government . Departments and local 


authorities should confine permission, to tender | 





* Report of the Central Council for Works and 
Buildings to Ministry of Works: Conclusions and 


Recommendations. 


to a limitednumber of firms which work tosimilar 


‘I tracts, unsuitable firms should not be allowed 


‘site, and therefore that he should so far as 


lof Works, to describe and value all small items 
'which constantly recur. The contractor would 


‘desirable that bills of quantities should be used 
‘in calling for tenders for groups of small houses, 


standards, While local authorities should con- 
tinue to advertise their intention to place con 


to tender for the work. 

(6) The Ministry of Works should maintain 
lists of builders in different parts of the country 
whom they regard as suitable to carry out works 
of certain sizes and characters. These lists 
should be kept constantly up to date, and should 
be available both to Government Departments 
and to local authorities and, on application, to 
private architects. 

(c) Direct labour departments of local 
authorities have proved successful in certain 
cases as a check on contractors’ prices. We 
recommend a number of saf which we 
regard as essential for the effective working of 
a direct labour department. 


THE SELECTION oF SPECIALIST 
Sus-ConTRACTORS 

(a) The large variety of specialist firms in the 
building industry makes sub-contracting desir- 
able for the highest efficiency of the industry. 

(b) It is undesirable for the building owner to 
have separate contracts with specialists except 
in very exceptional cases. He should, therefore, 
place one main contract with a general con- 
tractor to include the work of all specialists. 

(c) On @ large contract the general contractor 
is responsible for directing the work of many 
sub-contractors who may between them do work 
amounting to a large proportion of the value of 
the whole contract. It is important that the 
general contractor should co-ordinate and 
control the whole of the executive work on the 


possible have under him sub-contractors with 
whom he knows he can work successfully. 
‘But it is desirable for the architect to select 
certain specialists and nominate them as sub- 
contractors in the following cases :— 

(i) Where the work must satisfy special 
requirements of the architect or owner as 
regards taste, quality, or service. 

(ii) Where the work is an integral part of 
the general design and must therefore . be 
detailed in advance of the placing of the main 
contract. 


(d) The nominated sub-contractors for work 
which will affect progress should be provisionally 
selected in advance by tender so that their work 
can be included in the specification and in the 
time and progrees schedule, 


BILts OF QUANTITIES 

(a) Bills of quantities prepared by an experi- 
enced quantity surveyor from complete draw- 
ings and specifications are the best basis for 
providing the contractor with an exact descrip- 
tion of the work, for estimating the cost of the 
whole job, and for valuing any parts or 
variations. 

(b) A trade schedule should be provided by 
the industry, in collaboration with the Ministry 


quote @ percentage on.and off.. This would save 
time and labour both for the quantity surveyor 
and for the contractor. 

(c) Until prices become more stabilised it is 


They should be of a simplified form, and should 
consist of only about one-half the number of 
items required under the standard method of 
measurement. ; 


Strze MANAGEMENT 


(a) The architect -should be responsible for 
ensuring that the duties of all parties to the 
contract are accurately defined before work 
begins on the site, and that each party knows the 
date on which he is .to carry out his various 
tasks 


After work begins on the site the architect 
should be responsible for seeing that the con- 
tractor carries out the ‘work in full accordarice 
with the contract. 

(b) The general contractor should be 
‘sible to the architect. for all executive wor 
‘the site, including the work of the Soentheted 





the architect should be given to the general 
contractor. 

(c) Instructions in writing should be given by 
the architect to the general contractor for all 
>} variations. 

(d) Regular site meetings should be held by 
the architect on every large contract. All 
parties should have responsible representatives 
present, so that immediate decisions can be 
taken. 


(e) Contracts should allow the delegation by 
the architect of defined responsibilities to the 
clerk of works, who will often require better 
scientific training to enable him to undertake 
these duties. On certain contracts the architect 
should be represented by a resident architect. 

(f) The co-ordination and control of the many 
sub-contractors on a large contract has become 
a highly scientific and difficult task and should 
be recognised as such. 

(g) Managerial staffs have sometimes been 
inadequate fer their new responsibilities ; eon- 
tractors should pay special attention to the 
quality and experience of their staffs. 

(h) The general contractor’s price should 
include a proper sum to cover the overhead 
charges involved by these new responsibilities. 


PERSONNEL MANAGEMENT 


(a) Standards of welfare adopted in wartime 
can, in our view, be: regarded as reasonable and 
satisfactory. Similar standards should so far 
as practicable be continued after the war, by 
agreement between employers and operatives. 

(6) Labour exchanges should, in conjunction 
with the. industry, take special steps to reduce 
the intervals for the operatives between 
successive jobs. 

(c) Works committees should be established 
on all large contracts. They should not deal 
with difficulties, arising out of industrial agree- 
ments. Their functions should be purely 
advisory and should be confined to domestic 
matters. 

(d) The workers should be given linmatiin, 
to enable them to know about the purpose and 
progress of the PO and about its national 
importance. The Ministry of Works, in ¢o- 
operation with the industry, should organise a 
‘national information service to help the 
individual contractor. 

(e) More attention should be given-te the 
training and selection of from the 
agent to the chargehard, with special reference 
to the difficult problem ‘of personnel manage- 
ment. 


THe Economic BackKGROUND 

(a) Steady employment is’ essential. if ‘the 
industry is to be made fully efficient. . The 
volume of building orders placed from time to 
time should be made to correspond with the 
labour available. ‘This can only be. brought 
about by the Government, and we regard this 
as the major responsibility of the Ministry of 
Works in the post-war years. 

(b) There is danger of prices in the building 
industry being unduly increased by the action 
of price-fixing trade associations. The Goverr - 
ment should take the necessary steps to prevent 
excessive prices due to this cause. 








Execrricity SuPpPLy ror Resistance. WELDING 
Macutnes.—The production drive associated with 
the present war has led to an enormous increase in 
resistance welding, and in many cases difficulties 
have been experienced due to the characteristics of 
this kind of load, viz., high instantaneous demands 
of single-phase power, taken at low power factor 
and load factor. Similar problems having arisen 
in other countries, jally the United States, at 
an earlier date, a critical résumé has been p: 
by Messrs: R. B: Giles and P. ee and published 
by the’ British Electrical and Allied Industries: 
Research Association to review the position on the 
basis of the published information available, It 
ideals with the problem of resistance — wr 
| Feria as. it: affects the supply und 

articular stress is laid on the means of i 
the basically poor characteristics of this ind of of 
“}load. Such improvements usually entail compara. 
Ni} tively higher first costs, and, special tariffs com- 
‘pensating for the extra expenditure involved may, 





sub-contractors. All official instructions from 


ai an ain eocmoeintbally Sound incéntive.° 
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THE ROCKET BOMB 


_. AFTER the launching sites of the flying 

bombs on the French coast had been overrun 
by the Allied Armies, the Germans opened a 
desultory attack’ on the South’ of England: 
with rockets. So far, as Mr. Churchill’ said in 
the._House of Commons.on November 10th, 
“ the:scale and effects of the attack have not 
been significant,” but the German propa- 
gandists have endeavoured to persuade their 

people ‘that 'vast damage has already been 


No. 4636 


“}about 2000 lb. Its accuracy is poor and falls 


regarding } gress of the war; but since Hitler hopes to 


may also have hoped that his exaggerated 
statements would lead to the publication of 
information, by way_of rebuttal, that would 
be useful to him. He is not the least likely 
to derive anything from that old trick. On 
the other hand, technologists and the general 
public are greedy for information about the 
new weapon, and have welcomed what scanty 
information they could collect. 
Last week the Prime Minister told the 
House of Commons a little about the rocket 
bombs which the Germans call V2. What he 
said, whilst not nearly enough to satisfy 
technologists, seemed to confirm fairly well 
the descriptions which have appeared from 
time to time in the neutral, and particularly 
the Swedish, Press. Moreover, bits and 
pieces of V2 have been found here and there 
in the Southern counties, and from them it is 
possible to make a good guess at the size of 
the projectile and its probable starting weight. 
Furthermore, there is no doubt that. it is 
guided upon the first part of its course by 
radio, probably a “ beam,” and since steering 
in the stratosphere would be difficult, it may 
be assumed that guidance ceases before the 
projectile leaves the denser part of the 
earth’s atmosphere. The height attained was 
given by Mr. Churchill as between 60 and 70 
miles, which would agree with a parabolic 
course over a range of about 200 miles. The 
stratospheric speed is probably about one 
mile per second or.thereabouts, falling to a 
little above the speed of sound as the earth is 
approached. Propulsion is effected by multi- 
ple jets supplied by liquid oxygen and alcohol 
(methylated spirit?). From fragments 
recovered it would appear that the diameter 
of the missile is over 6ft.—say, 2 m.—and it 
is apparently some 30ft. or so long. The 
weight is not likely to be less at starting 
than 5 tons—probably a good deal more—and 
‘since it is known to be fired vertically, the 
“ starting tractive effort,’’ as a locomotive 
engineer would say, must exceed the weight. 
Hence the rate of burning of the fuel mast be 
extremely high, but no doubt continues for a 
very short time. Once the projectile has 
reached: the stratosphere impulse is not 
needed. 
Mr. Churchill stated that the explosive 
charge of the V2 was practically the same as 
that of V1—the flying bomb—that is-to say, 


off rapidly with range. Hence it must be 
regarded as a very extravagant weapon. It 
can have no appreciable effect upon the pro- 


buoy up the waning morale of his people by 
‘throwing stones.at England, he can justify its 
use. It is rather the prospect that it opens 


volume of ‘inventive. capacity released. 


pursuance of the inhuman principles of indis- 
criminate warfare, have got ahead of the 
Allies. in the development of long-range’ self- 


to.allow them to retain that ‘‘ bad eminence ”’ 
‘unchallenged. Much as it would be distasteful 
to other nations—which would prefer to- see 
the brutality and. ruthlessness of. warfare 


tion, their hands are being forced by the 
action of a people which is deaf alike tothe calls 
of humanity and the charges of vandalism. 


WHEN, a few days ago, Sir Henry Dale, 
President of the Royal Society, opened an 
exhibition of the historical scientific instru- 
ments and books which Mr. R. 8. Whipple has 
presented to Cambridge University, he ex- 
pressed a hopethat Cambridge would make the 
collection the nucleus of a History of Science 
Museum and Library, which would become 
the centre. of university study and research. 
In a Report of a Committee on Post-War 
University Education, appointed by the 
British Association, and published recently, 
a section is devoted to museums, in which it 
is said that “ Universities are by no means as 
adequately supplied with efficient museums 
as they should be.’’ These two statements, 
coming from such authoritative sources, 
raise once again a subject about which much 
difference of opinion exists. 

To the ordinary man a museum is a place 
in which antiquities are preserved. He may 
feel in a rather vague way that the examina- 
tion of such relics of the past has a sort of 
cultural value, but when he visits a museum 
his purpose is usually to be entertained o1 
amused—like the small boys who work the 
models. at the Science Museum, South 
Kensington—rather than to be instructed. 
He does not see how a museum, as he con- 
ceives it, can be used for specific educational 
purposes. He is, we fear, not alone in that 
respect. Few educationists take museums 
really seriously. Masters and mistresses may, 
it is true, give their classes an afternoon’s 
outing at some local museum; but they 
are, perhaps, a little bit doubtful if as 
far as their pupils are concerned it is much 
more than a pleasant jaunt. This, as the 
British Association Report puts it, may be 
“partly due to the fact that the importance 
of visual education has not been sufficiently 
realised,’’; but, we suggest, that it is in 


‘greater degree due to the popular conception 
fof museums, in part to the weakness of the 


museums themselves, and in part to a failure 
to appreciate that the history of, let us say, 
industry and technology is at least as 
important to mental development as political 
and military history. Unfortunately, we 
have many badly arranged museums in this 
country—we are told that the medical 
museums shine in that respect—but fortun- 
ately we have many in which the principle 


‘of chronological arrangement is well carried 


out, and others, like the Geological Museum 


for future wars than its immediate menace |iand the Natural History Museum, and a few 
that is serious, and that makes us hope that | provincial museums, which are as admir- 
full technica] details will be released as soon|able for reference as’ good libraries. When 
as they are known. The greater.the number|we come to consider museums of particular 
of engineers and scientists who are familiar |interest to engineers, it must be admitted 
‘with the problem, the greater will be the|that only a few are worth their salt. 
One or two colleges have collections, but 
There is no question that the Germans, in|they are often indifferent in themselves, 
indifferently cared for, and rarely or never 
used for teaching. The Science Museum at 
South Kensington is, of course, a magnificent 
propelling projectiles. It would be dangerous|exception, but if it is used at all by the 
students of the neighbouring colleges it is 
rather as a recreation. ground in the 
luncheon hour, or to get out of the rain, than. 
in the search for technical enlightenment. 








done in ‘London and its environs,. The enemy 


reduced—to.employ such means of destruc- 


If museums of technology are ever to take 











Nov. 17, 1944 





THE ENGINEER 


395 








=— 


their proper place in the realm of education, 
gs Sir Henry Dale and the British Association 
hope, the attitude of mind of the teaching pro- 
fession will have to be altered and, it may be 
added, the exhibits in the museums will have 
to be arranged with an educational purpose in 
yiew. For example, every technical college 
would benefit by having ready access to 
an extensive collection of mechanical move- 
ments, so constructed that they could be 
operated by the .student.. The. “ visual 
education” of actually seeing the wheels 

round is far more convincing to the 
youthful mind than blackboard and book 
diagrams and far less wearisome. Moreover, 
the museum should be kept continuously up 
to date; it should not be only a morgue. 
Museums. so conceived would be, and are 
when they exist, not only educationally 
invaluable, but stimulators of that indefinite 
quality that is called culture and begetters 
of invention. 








Obituary 


H. 0. CLARK . 


ALL engineers who are attracted by the 
antiquities of technology will hear with regret 
of the death, last week, of Mr. H. O. Clark— 
“H. O.” to his intimates—at his home at 
Earls Colne, Essex. 

He had erected a large private workshop, 
laid out to his own ideas and to house also 
his technical library and in particular his 
collection of ancient and modern steam 
engine models, probably the largest and most 
complete private collection in the country. 
He wasa great craftsman, and perhaps the finest 
example of his work is his model of the post- 
windmill formerly at Sprowston, Norfolk, 

in Crome’s picture, the construction 
of which occupied his spare time for fifteen 
years. He was a great believer in the use of 
models in industry and was mainly responsible 
for the Bridewell Museum at Norwich for the 
preservation of examples of local industries. 

Mr. Clark was born at Halstead, Essex, and 
was in due course apprenticed to Crompton 
and Co., Ltd.; of Chelmsford, and came under 
the influence. of the late Lieut.-Colonel 
Crompton and from him acquired an appre- 
ciation for fine and accurate workmanship. 

After his apprenticeship he went to 





‘| College therefore became in effect an institution, 


men was difficult to obtain. In spite of vigorous 
‘protests from the Government of India and the 
Institution of Civil Engineers, he pushed 
with the project and in due course Coopers 
Hill Royal Indian Engineering College was 
‘founded near Claygate, Surrey. The style of the 
College was from the first maintained on a high 
and expensive level.’ ' The 
man entering the College had to be prepared to 
spend £700 to £800 on his training, and even so 
each student sent out from the College to India 
involved the Government in the expenditure 
of an additional £320. Nevertheless, as prac- 
tically every student was assured cf a job for 
life, the College in its early days prospered. 


men trained at Coopers Hill did not give a very 
good account of themselves on arrival in India. 
Their theoretical training was of a high standard, 
but they possessed no practical knowledge, 
provision for the acquisition of which did not 
come within the scope of the College curriculum. 
In addition, the number of Indian appointments 
open to the students at the College began to 
fall off. For the year. 1885 not more than 
seventeen places were announced as being open 
to the College students. Entries began to 
decline, and although additional money was 
lavished on the equipment of the College, the 
Government in 1882 was forced to seek addi- 
tional students outside the field of those who 
intended to enter the Indian Civil Service. The 


subsidised by the taxpayer, operating in rivalry 
with other ieee of engineering - education 
existing in this country. The expensive reputa- 
tion of the College, however, acted to restrict 
the number of new students entering it. In 
1884 the Government was reduced to under- 
taking an extensive advertising campaign as a 
means of attracting students to the College. 
This procedure aroused. protests, notably from 
Dr. Hele Shaw, then Professor of Engineering 
at Bristol University. In a letter in the corre- 
spondence columns of our issue of November 
2lst, 1884, he drew attention to the existing 
position of the College and suggested that if it 
could not justify its continued existence for the 
fulfilment of its original purpose it ought to 
be closed. In a leading article in the same issue 
we strongly supported his views. Coopers 
Hill, we said, could never be successful in 
turning out engineers because it could teach 
only one-half of what they ought to know and 
charged as much for that half as should suffice 
for the whole. 





Production Changes and 
Employment. : 
Some misapprehension, says the Ministfy of 


ts of a young’ 


Subsequently, however, it was found -that the |. 





Manlove, Alliott and Co., Ltd., of Notting- ad : : 
aia” aged tor” the “fateh "Company, Lough- Labour, appears to exist with regard to displace 
borough, where he was engaged upon the 
design of D.C. machinery. In 1898 he joined 
Laurence, Scott and Co., Ltd. (now Laurence, 
Scott and Electromotors, Ltd.), .as senior 
draughtsman, and very soon afterwards was 
promoted to chief draughtsman. He re- 
mained with this firm until his retirement a 
During this period Mr. 
Clark was engaged upon researches into liquid 
petrol injection for I.C. engines, the design 
and manufacture of D.C. generators for 
traction engines used by the Electrical Volun- 
teer Corps in the South African War, ships’ 
lighting sets, winches, ammunition hoists, 
colliery motors, machine tools, and submarine 
motors, &c. 


few months ago. 


The 








Sixty Years Ago 





Coorers Hitt CoLLecEe 
Rounp about the year 1870 a project was 
formed for the establishment of a college for 


training civilian engineers for service in India. 
of State for India—the Duke of 


ments of labour caused by changes in munitions 
production. Some disturbances of employment. 
cannot be entirely avoided when production 
programmes are changed to- meet changed 
strategic needs. At the tame time, the supply 
of labour in general remains, and is likely to 
remain, substantially below the numbers: 
required for essential work, and while some 
discontinuity of employment may be inevitable 
in the factories, industries; or areas directly 
affected by changes in war requirements, there 
is in general no reason to anticipate any real 
difficulty in absorbing displaced war workers 
into employment. The Ministry of Labour and 
National Service is pursuing the policy and 
practice hitherto followed, except that in future 
workers who are released from employment to 
which they had previously been directed, and 
which was remote from their homes, will, so far 
as is practicable, be re-transferred to work of 
national importance nearer to their homes. 

Where workers become redundant as a result 
of changes in programmes or slowing-down of 
contracts, the Ministry of Labour will apply an 
order of release under which workers who have 
been away from home for three years or more and 
want to go back to work at home will be the 
first to be discharged after men’ wanted for 
the Services. In the-case of those with special 





Argyle—found that the requisite supply of such 


skill, - return home. will .be. dependent on 


important work being available in their home 
area in which their skill can be used. After 
the release of this priority class, the Ministry 
will select for rel.ase those workers who are 
needed for priority vacancies in important war 
production and services essential to the life of 
the community. In ing these releases the 
Ministry of Labour will seek the co-operation of 
employers and workers and, so far as possible, 
will seek volunteers for the jobs which require 
to be filled, as has been the practice in similar 
cases in the past. Regard will, of course, be paid 
to the need for leaving the employer with a 
balanced labour force adequate for his ae 
production. 
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SHORT NOTICES 
Higher Surveying. By Arthur Lovat Hoggins, 
D.S8ce., A.R.C.S., Assoc. M. Inst. C.E. London : 
Macmillan and Co., Ltd. Price 25s. net.— 
Illustrated with 170 figures, which, as is the 
text, are fully up to pre-war standards for high- 
class technical books, this volume of 463 pages 
covers the subject of higher surveying, in 
chapters relating to Instruments ; 
Surveys ; Photogrammetry ; Field Astronomy ; 
Geodetical Surveys ; and Errors of Surveying. 
Without prejudice to the character and p 
of the book as an exposition of the field aspects 
of an essentially practical subject, and with the 
secondary purpose of meeting the requirements 
peculiar to degrees in engineering universities, 
some seventy pages, in all, are occupied by: 
problems which have been set in the examina- 
tions of five universities, Thomason College, 
Roorkie, and the Institution of Civil Engineers. 
The problems follow each of the “ articles ” 
into which the chapters are divided. 





The Application of Radiant Heat to Metal 
Finishing. By J. H. Nelson, Ph.D., and H. 
Silman, B.Sc. London: Chapman and Hall, 
Ltd. 1944. Price 8s. 6d.—Although the 
authors use the term “ metal finishing ” in their 
title, this very useful and practical work is 
almost wholly devoted to the drying of painted 
surfaces on metal. The method has an inter- 

esting history. It was originated at Ford’s 

works by Mr. E. J. Groven for drying out 
blemishes in enamel coatings. From that 
limited use it was soon extended to the drying 
of large surfaces and has now. spread to many 
other uses. Indeed, it has become, as a great 
time-saver, one of the important workshop 
processes of the day. And, being barely ten 
years old, it has still an unknown future before 
it. The authors themselves say that ‘“‘ the 
subject is one which is still very much in a state 
of flux,” but in covering the whole field as far 
as it has gone they have provided technologists 
with a very useful review of developments, and, 
at the same time, have given a great deal of 
thoroughly practical information. 





BOOKS ‘RECEIVED 


Plastics for Production. Paul I. Smith. London: 
Chapman and Hall, 11, Henrietta Street, W.C.2. 
Price 12s. 6d. net. 


Floéd Estimation and Conirol. By B. D. Richards. 
London: Chapman and Hall, 11; Henrietta Street, 
W.C.2. Price 16s. net. 

Radio Technique. By A. G. Mills. London: 
Chapman and Hall, Ltd., 11, Henrietta Street, 
W.C.2. Price 12s. 6d. net. 


Tennessee Valley Authority. By David E. 
Lilienthal. Harmondsworth, Middlesex: Penguin 
Books, Ltd. Price 9d. net. 

_The Ship You Will Command. By John P. 
Taylor. London: George Allen and Unwin, Ltd., 
Ruskin House, 40, Museum Street, W.C.1. Price 
7s. 6d. net. 


Recommendations for Uniform Cost Estimating 
and Cost Finding for the Drop Forging Industry. 
Published by the Association of Drop Forgers and 
Stampers, 4, Newhall Street, Birmingham, 3. 

Steel Manufacture Simply Explained, Third 
edition. By Edwin Gregory and Eric N. Simons. 
London: Sir Isaac Pitman and Sons; Ltd., Pitman 
|\House, Parker Street, Kingsway, W.C.2. Price 
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Some Recent Technical Developments 
in Naval Construction’ co 


By SIR STANLEY. V. GOODALL, K.C.B.,:0.BE+ 
No. Il—(Continued from page 379, November 10th) ° 


UnpDERWATER ATTACK AND STATIC 
Protection Against It 


fel the first German war the enemy had to 
rely more upon submarines than surface 
ships, and consequently attacked British 
ships, both warships and merchant ships, 
with underwater weapons more heavily than 
with gunfire. He achieved considerable 
success, particularly against merchant ships. 
In the second German war the enemy perforce 
has had to rely once more upon submarines, 
He has also added aircraft to those weapons 
used for the attack of ships, not only directly, 
but by employing them for minelaying. It is 
therefore not surprising that British ships 
have again experienced intensive underwater 
attack. Losses have been announéed, but 
not successes. In the major classes of British 
warships, roughly three out of every four 
ships attacked by underwater weapons have 
lived to fight another day. This fact may be 
@ surprise to some ; it should be placed to the 
credit of those who. have wrestled with this 
problem over a great number of years. 

- After the last war British naval construc- 


Pressure 





0 "2 
Thousundths of a Second 


"Tee ENCINEER™ 


FIG. 7—PRESSURE- TIME CURVE oF 
UNDERWATER EXPLOSION 


tion was largely governed by international 
treaties limiting naval armaménts. In a 
paper I read before the Institution of Naval 
Architects in 1937 I pointed out that, while 
displacements of ships and.calibres of guns 
had been limited, other weapons, such as the 
mine, the torpedo, and aircraft, had been left 
uncontrolled. Aircraft are also capable of. 
inflicting underwater damage upon a ship. 
Hence the difficulty confronting those who 
had to design ships for the present war was 
intensified, first, by the fact that the under- 
water weapons themselves-would be more 
powerful, and, sécondly, because displace- 
ment limitations made it impossible to increase 
the weight and space available for underwater 
protection, except at the expense of other 
military characteristics which were rightly 
considered too important for sacrifice. The 
problem therefore during the peace period 
was to provide systems of underwater protec- 
tion which made up by quality for lack of 
quantity. 
PHENOMENA ATTENDING THE EXPLOSION OF 
A CHARGE UNDER WATER 

When a quantity of high explosive is 
detonated under water, it is converted in a 
few millionths of a second into an equal 
weight of gas at high temperature. At that 
instant the gas occupies practically the same 
volume as the original explosive. The gas 
pressure. is therefore enormous. The sur- 

* From: the Thirteenth Andrew Laing Lecture, N.E. 
Coast aaeer of Engineers Shipbuilders. 
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what happens and why. Within the range 


‘charge is interesting and informative. 
‘charges at great depth all that can be 


‘detonation a sort of froth rises to the surface. 


rounding medium, the water, is suddenly 
acted upon by this enormous pressure and a 
pulse is transmitted outwards through ‘it. 
We may think of it as a sound wave’ of 
colossal intensity. For sounds which are of 
comfortable audibility for human hearing, 
the pressure in the pulse is of the order of 
one hundredth part of one dyne per square 
centimetre, but: near even: a medium-sized 
charge the pressure is measured in billions of 
dynes. 

I think it was Lord Kelvin who said that 
the essential in studying any phenomenon is 
to make measurements. But what instru- 
ments can be devised to measure the. pressure 
in the immediate neighbourhood of such a 
shattering blow? Apart from the magnitude 
of this pressure, what is its duration in:time ? 
In fact, under these exceptional conditions do 
pressure recorders actually measure pressure 
or do they measure ~‘— 


some other phenome- _ Water Line 


‘hundred feet. For intermediate conditions 
the surface effects consist usually of & dome 
of fine spray which is seen almost at the 
instant of detonation, and which is followed 
‘some little time later by a plume which varies 
‘in size, shape, and height with the circum. 
f stances. : 

The pressure time curve from a medium! 
sized charge is shown in Fig. 7. This type of 
record is obtained by tracing on a ‘high-speed 
film.the movement of the beam of a cathode. 
ray oscilloscope... The oscilloscope beam jg 
operated by the electrical potential created 
between the faces of a large tourmaline 
crystal suspended in the water at an appro. 
priate distance from the charge, It. will be 
seen that there is an almost instantaneous 
rise to a maximum followed by a relatively 
slow decay of pressure. After a relatively 
long interval other movements of the beam 
are noted, and thése arise from reflections of 
the original pulse from the sea bottom and 
from the water surface. 


PROTECTION AGAINST UNDERWATER CHARGES 
IN CONTACT WITH THE SHIP’s SIDE 


As far back as 1886 the British Admiralty 
were conducting ‘trials to ascertain how best 
to protect a ship from serious damage result- 
ing when a torpedo detonated in contact with 











mot. ‘exisbing * Te. the! mec mee ee 
water ? Also how does 
the pressure and its 
duration change as dis- 


tance from the charge’ - 7 

















is increased ? . For ex- 
ample, what is the ‘AY Be 
kinetic effect of the: : 

emitted gas, and does 














x Charge 


be = — 








this result in any Tt 
secondary effect? That 
is to say, does the 
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some ‘smaller volume 
by the surrounding 
medium which also 
overdoes the effect? In fact, is there any 
oscillatory movement, and what is thenature of 
the pressure pulse, if any, which results from 


pulse? Does the centre of the gas globe 
remain stationary, or does it migrate towards 
the surface, towards the bottom, or towards 
or away from any other body in the water ? 
Do these effects change as the depth of water 
over the charge is increased ? If the charge 
is near the sea bottom, what effect has this ? 
Do. different explosives exhibit different 
phenomena ? Pia oie 

All these matters have been studied in con- 
nection with the underwater attack of ships 
and studied with increasing intensity during 
the last few years. I hope the day will soon 
come when it will ad xs ge to name those 
to whom we are indebted for such work. 
Briefly, they have developed, in the realm of 
mathematical physicis, a tentative theory of 


in which this theory can be checked—that is, 
close up to very small charges or at a distance 
from large charges—it gives a good measure 
of agreement with experimental observations. 
The surface disturbance above an eae 

or 


observed is. that several seconds after a 
When the charge is practically at the surface 


a narrow column of spray is thrown high into 
the air, often réaching a’ height of several 
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Fic. "'8~ARRANGEMENT OF TEST MODEL 


the side. The first experiments were made 
with a charge of guncotton, weighing 120 Ib, 
Since that date charges haye increased. very 


these later movements ? Is it at all compar-}much in weight and the explosive has become 
able in magnitude with the initial pressure|/far more powerful, 


As. the power of the 
weapon has progressed.so the problem of pro- 
tecting against it has-becorne more difficult. 
From these early trials fhe system of protec- 
tion incorporated in the capital ships of 
the Grand Fleet during the last-war was 
developed. A longitudinal bulkhead was 
worked at some distance from the ship’s side 
and was intended to be strong enough to 
prevent the flooding of vital compartments, 
But the power of the torpedo and mine 
then used by the enemy was such that a 
single bulkhead did not meet these require- 
ments. Sir Eustace Tennyson-d’Eyncourt, 


then Director of Naval Construction, called: 


in scientific advisers and experiments were 
undertaken to ascertain how best. to improve 
theunderwater protection. Theseexperiments 
showed that valuable lessons could be learned 
by using relatively cheap and easily built 
small-scale representations of ship structures 
and experimenting on them with small 
charges. The deductions inferred from such 
small-scale experiments were confirmed by 
experiments on a full scale. The result of 


these investigations was the introduction of 
‘bulge protection ; that is to say, the beam 
under water was increased, a specially 
designed thick protective bulkhead was 
evolved, and between it and the ship’s side 
were certain energy-absorbing devices with 
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yenting arrangements external to the ship’s 
side above’ the water line. The efficacy of 
this system was demonstrated by the fact 
that ships so fitted that were torpedoed during 
the last war survived. 

Since that date the damaging power 
embodied in a sl ac has been so increased 
that merely to scale up the system was not a 
practical solution of the problem. For one 
reason the extra weight and space could not 
be spared in ships of displacement limited by 
treaties. Another reason was that the beam 
of battleships would have been so increased 
that there were no Government docks in this 
country capable of accommodating them. 
An era of rigorous economy had set in, and 
little money was available for naval research, 
but during the lean years between 1918 and 
1936 as much work as was possible with these 
financial restrictions was undertaken with 
experimental “facilities that’ were somewhat 
crude. ° From’ the results, deductions were 
made concerning the best material and struc- 
tural design for the protective bulkhead, the 
best method of dis the space available 
between the thick bu! and the ship’s 
side, and the best arrangement of energy- 
absorbing devices on the weight permiasible. 

The experimental method used consisted 
of a box structure on to which a number of 
steel plates could be bolted, and by means of 
collars the spacing between them varied. 
Fig. 8 shows diagrammatically the general 





Fic. 9—-MoOpEt AFTER TEST 


arrangements of one model; and Fig. 9 
shows the actual model after one of the 
tests. Such small-scale experiments were 
followed by experiments on a somewhat 
larger scale, and finally by full-scale trials. 
The result of these experiments was the 
introduction of what is still called, “ bulge ” 
protection, since the principle is not very 
different ; that is, the distance of the protec- 
tive bulkhead from the ship’s side is governed 
by the weight of explosive and the energy- 
absorbing devices, but the venting arrange- 
ments are not external to the ship’s side 
above the water line. 

It is clear that as the ship’s form ‘fines 
forward and aft, the degree of protection 
which can be provided in this way is dimin- 
ished. This protection must now take into 
account damage by a salvo of torpedoes, 
some of which may hit the finer ends of the 
ship. And with that remark I must leave 
the subject for the present; but I can say 
that recent experimental work has been 
carried out with greatly improved facilities 
and plant, and, what is more important still, 
a larger staff of constructors and scientists. 


Protection AGAINST UNDERWATER CHARGES 
Not in ConTAOCT WITH THE SuHIP. 


The importance of detailed knowledge of 
the phenomena attending the detonation, of 
an explosive under water some distance from 
the ship first became apparent when. this form 


of attack was used against submarines in the 
last war, and when the possibility of aircraft 
dropping bombs that just missed a ship was 
first appreciated. The depth charge evolved 
in the last. war as a weapon for the attack of 
submarines ‘does not accomplish its object 
by striking or detonating in contact with a 
submarine, but by detonating some distance 
away from it. All round a depth charge at 
the moment of detonation is a zone inside 
which a submarine will be certainly destroyed. 
There is another and larger zone within which 
it will almost certainly receive serious 
damage. Similarly, for a near-miss bomb, 
there is a zone within which a surface ship 
will receive serious damage to her hull, and 
another zone within which she may receive 
serious shock damage to her internal: equip- 
ment, 

A number of trials were carried out shortly 
after the last war to ascertain the extent of 
these zones’ and how they changed with the 
various types of construction and the other 
variants in the problem. In particular, a 
number of surrendered German U-boats 
were used for full-scale experiments, and so 
also were some of our own surface ships 
which were no longer required for active 
service. Such trials were carried out against 


FIG. 10-WRINKLE ON DESTROYER HULL 


the old monitor “ Gorgon ” and later against 
the “ Dreadnought ”’ battleship “‘ Monarch ” 
before she was sent to the shipbreakers’ yard. 
These latter trials did much to convince 
those who witnessed them that a system of 
side protection could be evolved which would 
be as effective against charges detonating 
some little distance from the side of a ship 
as against those detonating in contact, but 
they also showed other dangers which could 
arise from non-contact explosions. The 
United States authorities also carried ont 
trials of near-miss bombs against their old 
battleships “New Jersey” and “ Virginia,” 
and later against the ex-German battleship 
“ Ostfriesland,’ and then. with their uncom- 
pleted battleship “ Washington.” 

The effect of a non-contact charge upon 
the ship may be considered under three 
headings :— 

(a) To what extent will the structure be 
ruptured and important. compartments 
opened to the sea ? 

(6) What will be the effect upon the ship 
as a whole ? 
~. (c) What will be the effect: upon the 
machinery, fittings, and the personnel ? 

DAMAGING EFFECT UPON THE STRUCTURE 


Experiments during the peace period 





followed on similar lines to those described 





for contact charges. That is to say, they 
were begun on a small scale and the lessons 
learned were finally confirmed by full-scale 
trials. The results show what might be 
expected, namely, that in the neighbourhood 
of-the side and turn of bilge a non-contact 
charge would effect damage of less intensity 
than a contact charge, but the area of damage 
would be greater. In fact, at the side of 
the ship the vessel would not suffer as severely 
as if it were attacked by a charge of the same 
size in contact ; but as the charge was moved 
from the side round to the bottom, so the 
intensity of the damage was increased, and 
under the bottom the effect was far more 
devastating than that of a similar weight of 
explosive in contact with the ship’s side. 
This arises from two causes. First, for most 
ships for a given expenditure of energy, the 
damage underneath will have more serious 
consequences than at the side, and, secondly, 
the energy available to cause damage is 
usually greater with the charge vertically 
under the ship than elsewhere. 


EFFECT ON THE SHIP AS A WHOLE 


In. order to illustrate this effect it. is 
desirable to picture what happens to a small 


Fic. 11—INTERNAL STRUCTURAL DAMAGE 


ship if a big charge is detonated in the water 
close to the vessel. The pressure wave 
obviously strikes the ship a violent blow over 
a considerable part of its length. -While 
this blow, if the charge is sufficiently far 
away, may not rupture the bottom plating, 
it may strain the joints of the plating and will 
cause the ship to whip violently. The result 
of this whipping may not appear in a part of 
the structure closest to the charge, but may 
produce distress in structure more remote 
from the charge. The following example will 
illustrate this point. An old destroyer was 
so damaged by an underwater explosion that 
on her way back to port the fore end of the 
ship fell off. Amidships she remained water- 
tight, but abaft the engine-room was « serious 
wrinkle which is shown in the picture 
(Fig. 10). 

In addition to the. whipping of the ship, 
local structural damage may occur at points 
far removed from the explosion, as may: be 
seen from Fig. 11, a picture of a mess space 
in an old destroyer. It will be seen that while 
there is no general disturbance of the struc- 
ture or fittings, the pillar has failed by 
buckling and twisting, and near the top can 
be detected failure in tension. 





The usual method of ensuring that a ship 
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has adequate longitudinal strength is to poise 
her at various positions on representative 
waves and to calculate therefrom the maxi- 
mum stresses in the structure by means of 
the usual beam theory. Experience has 
indicated that it is necessary also to consider 
the high-speed dynamic stresses induced in 
the structure as a consequence of the whipping 
which may be caused by non-contact explo- 
sive charges. On this account it is very 
necessary to ensure that there are no serious 
stress concentrations and that the steel used 
is not prone to shock failure. Above all, I 
would write this lesson in large letters: 
“See that the whip doesn’t break the ship’s 
back. Avoid discontinuities as you would 
the very devil.” 


EFFECT UPON MACHINERY, FITTINGS, AND 
PERSONNEL 

These effects will be referred to briefly as 
“shock effects.” In one of the early experi- 
ments to which I have referred it was demon- 
strated that shock effects might be con- 
siderable, but, in a later experiment, rela- 
tively minor shock effect was caused. 
- Nevertheless, a shock test was introduced 
for certain fittings. Within recent years the 
nature and severity of these shock effects 
have been closely studied. It is clear that 
when the pressure pulse of an explosion meets 
a ship, the plating, framing, and bulkheads 
will move, and, as already stated, this motion 
may occur beyond the distance at which 
serious damage is caused to the hull of the 
ship. The motion will be communicated to 
the equipment and machinery mounted on 
the structure, and these items may receive 
severe damage. The actual motions to which 
the equipment and machinery are subject, 
t.e., the displacement accelerations and 
decelerations, depend upon a number of 
factors, such as the nature of the structure, 
the design of the ‘items themselves, the 
method of attachment and the relative 
positions of the items to the explosion. Motion 
may be very severe for about a few hun- 
dredths of a second. 


In order to investigate the effect of shock 
upon machinery and equipment, it has. beer 
necessary to devélop special instruments 
which shall faithfully record the initial 
motion of the supports and the fittings. ‘The 
resulting records must be ‘examined  care- 
fully in relation to the various types of failure 
that occur. It has been found that, whereas 
some items can successfully withstand high 
accelerations and small relative displace- 
ments, they will not withstand low accelera- 
tions accompanied by high relative displace- 
ments. The contrary is true of other 
items. Another factor to be kept in mind 
is that distortion or large relative move- 
ments may cause misfunctioning of the 
apparatus. 

Systematic research in association with 
varying attention to detail in design is build- 
ing up a background of knowledge so that 
general rules are emerging. Already sub- 
stantial improvement has been effected in the 
shock-resisting features of naval equipment. 
Our knowledge of this intricate subject has 
been greatly extended during the war. 
Given particulars of the various factors deter- 
mining the severity of the shock likely to be 
received in any circumstances, the object is 
to be able to design structure, machinery, and 
equipment to withstand all shock effects, 
short of those which would cause such flood- 
ing of compartments as to put the item out of 
action in any case. 

Shock effects on personnel cannot, of 
course, be fully investigated. Animals have 
been used in some of the full-scale experi- 
ments to investigate the practicability of 
avoiding such injuries as damage to the legs 
of those standing on platforms which may be 
subject to shock. But war experience so 
far leads to the belief that, the more serious 
effect of shock on personnel is due rather to 
the whipping motion of the ship or platform 
than to the direct effect of the pressure pulse 
on the structure. ; 

[The lecture was illustrated by cinemato- 





graph films. ] 








Swiss Machine Tool Construction® 
By Professor METTLER+ ) 


No. Il—({Continued from 


the centre of the watchmaking industry in 

the Jura, a further surface grinding machine, 
with a work table of 600 mm. by 200 mm., 
has been developed (Fig. 7). In studying the 
operation of the machine a smooth harmonious 
interplay of the separate motions can be 
observed. The fine, smooth method of working 
thereby resulting and the great freedom from 
vibration are, along with the precision, features 
which ensure the desired degree of accuracy 
being obtained in the part being ground. The 
expert will be pleased at the absence of any 
visible piping. The pipes for cooling medium 
and dust aspiration take the form of passages 
cast in the grinding headstock and in the 
vertical column. With the exception of the 
cables for the magnetic chuck, all electric 
wires are led under cover up to the points 
required. All control elements are arranged in a 
symmetrical manner on the front of the base. 
The base itself is a well-ribbed box-shaped 
design of square cross section, and in it are 
located the hydraulic device, with oil pump, 
oil tank, and control block, cooling medium 
pump, and the electric installations. The 
design of the grinding headstock represents a 
novelty in that the adjustable plain bearings of 
the grinding spindle are air cooled, and that 





* Translated from Tecknik, a publication of the Neue 
Zureher Zeitung, October, 1943. 
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the whole—grinding spindle and. bearings— 


is 
located in one removable cylinder. A flexible} © 


coupling connects the grinding spindle direct 
to a dynamically balanced electric motor, rated 
at 0-8 H.P. at 2750 r.p.m. ‘The fan is mounted 
on the end of the motor shaft. The grinding 
headstoek rests on a robust, movable vertical 
column, which slides in an adjustable guide of 
square cross section, The grinding wheel is 
positioned by moving the column, a movement. of 
320 mm. being available, The rapid setting of 
the. grinding wheel in the vertical direction is 
effected by a motor, which is controlled by the 
correct operating of a lever switch.. The fine 
setting in thousandths of a millimetre is positive, 
because of the weight of the grinding head- 
stock and column resting on the vertical spiridle. 
The table motion longitudinally is hydraulically 
adjustable from 0-5-20 m. per minute, and. is 
infinitely variable. The transverse feed is also 
hydraulically variable between 0-1 mm. and 
2mm. In addition to that, hand-operated 
motions are provided for the longitudinal and 
transverse movements of the table. The grind- 
ing wheel can be trued by a trimming apparatus 
attached to the hood of the grinding wheel. 
The grinding wheel is also statically balaneed 


fon a special balancing apparatus which can be 


supplied as an accessory. 
When hardened workpieces ate to be 





Where threads have to be cut with the 
greatest possible precision, as is the case, 
for instance, in gauge making and in the 
construction of precision machines, grinding 
again must be adopted. In bearing parts, in 
either roller or plain bearings of every kind, and 
also in the construction of gearing, threaded 
centring rings of all sorts of cross section are 

. They are required for tightening up 
and centring the workpiece. An accurate 
thread alone is not sufficient ; indeed, it cannot 


cylindrical bores of the ring do not coincide 
with the axis of the thread, or if the plane of the 

















FIG. 7~SURFACE GRINDING MACHINE 


surtace tt no? 2 rightAmgies to the axis of the 


; Thread-grinding oe of Swiss design 
or grinding gauges - workpieces with 
external ‘and internal threads, se taps, 
screw-cutting dies, worm hobbers, helicoidal 
gear cutters, and worm wheel milling cutters are 
high-grade products working with a great 
degree of accuracy, The latest machine is an 
internal thread grinding machine. It is a special 
machine and executes two different opera- 
tions of grinding in accordance with manu- 
facturing requirements. The machine grinds 
an internal thread with adjacent cylindrical or 





Grinding Time 
_ . 10 min. 
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a: ‘Thread rough turned f 
band c: Threads ground from the full material 


FiG. 8&-PARTS GROUND BY INTERNAL 
THREAD GRINDERS 


tapered bores and plane surfaces of thread-gauge 
rings and workpiece in one and the same 
fixing of the piece. This method.of working 
ensures that all the required 8 are actually 
exactly cylindrical. This is an important 
machine, as it fills a gap which has long been 
present in the precision manufacture of such 
parts. It grinds cylindrical and tapered threads 
with pitches of 1-6 mm. The thread grinding is 
executed exclusively with multi-grooved grind- 
ing wheels. ‘The correct profile is given to these 
grooves on the wheel by means of a special 
devieé provided on the grinding machine, The 
ma¢hine is constructéd-to accord with the two 
operations which it has to .perform, .thread 





screwed, grinding is the only possible method. 


grinding ‘and surface grinding. The: grinding 


fulfil its purpose if the axes of the adjacent © 





BuSSeetBeescoseaee vy 


in ri nm. «& ao. eo 2 me Oo lCOne eee at 








—~ ee 


' =e cr @ 





Nov. .17, .1944 


THE ENGINEER 


399 








slide, with the spindle adjustable to the pitch 
angle, gives the radial adjustment of ‘the 
wheel with respect to the workpiece. The fine! 
setting of the grinding wheel reaches & value‘of! 
0-001 mms The corresponding axial:motion is 
made by the table slide through change ‘wheels: 
andaleadscrew. The table rests on a subsidiary 
slide movable hydraulically in the same direc- 
tion in infinitely variable steps for ‘grinding 
cylindrical bores. The drive of the grinding 
wheel is infinitely variable through a Leonard: 
D.C. device, in order to be able to have the 
most favourable grinding wheel speeds: for ‘all 

















Fic. 9-TWO-PART DIE 


the sizes of wheel used, from 8 mm. to 120 mm, 
in diameter. The speed lies between 260 and 
28,000 r.p.m., and is indicated by a built-in 
revolution counter. In conformity with the 
speeds and the loads, the machine is equipped 
with three grinding spindles. However, when 
changing over from thread grinding to cylin- 
drical grinding, only the grinding wheel arbor 
with the wheel itself has to be changed. The 
workpiece headstock is designed to suit the 
special requirements of the .two operations. 
In order to have low speeds available for 
grinding threads, and high speeds for cylindrical 


is used for it. 


‘indispensable for making. tools and gauges in 


the engineering and watchmaking industries. 
The most varied kinds of profile can be ground 
in: an uninterrupted operation over lengths up 
to 150 mm. without changing the grinding wheel. 
Small profiles can be ground direct from the 
blank. When dies are being ground the plane 
grinding and the cutting can be performed with 
one fixing of the work. Dies are divided into 
several sections when the shape is complicated 
and enclosed (Fig. 9). These sections must 
have their contact surfaces ground parallel to 
the same thickness before the profile is ground. 
First of all a template is made of the profile to. 
be ground ; sheet iron, 1 mm. to 2mm. thick, 
The shape may be any linear 
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Fic. 11—EXAMPLES OF WORK OF PROFILE 
MILLING AND GRINDING MACHINE 


enlargement of the profile in the ratio of 5:1, 
10; 1, &c., as desired. Thé operator guides a 
swinging tappet along the edge of the template 
and its movement is transmitted to the grinding 
wheel by means of a pantograph and parallel 
linkage. The wheel grinds the workpiece to the 
desired profile with great accuracy of shape and 
very fine surface finish. 

Among many machine tools, the small 
ones should not be allowed to pass unnoticed. 
Here mention is made only of a semi-auto- 
matic profile milling and grinding machine. 
This machine allows flat surfaces to be milled 
or ground with very great accuracy, to within 
0-005 mm., on turned parts, such as those used 





in the watchmaking industry, in meters of all 
kinds, and in apparatus 
in general (Fig. 10). Up 
to eight flats can be 








machined without. any 
special device. 
machine works semi- 
automatically, the non- 
productive time con- 
sisting solely of the time 


remove the work, a total 
of about 2 to 4 seconds. 
Because of the simple 
construction and good 
accessibility, the time 
required for setting up at 


series is only 7 minutes. 
It is a pedestal machine 
combined with a mov- 
able workpiece drive 
with eight stepped feeds, 
an automatic precision 
dividing motion, a work- 
piece steady, and a tool 
drive. The last consists 








FiG,.. 10—PROFILE MILLING AND GRINDING MACHINE 


grinding, the workpiece headstock has thirty- 
two speeds ranging from 0-5 to 256 r.p.m. By 
means of the oil-operated control the machine 
can be quickly suited to the different styles. of 
grinding required. The machine is provided 
with the requisite fixing attachments, so that 
the workpiece may: be fixed in place with the 
necessary care and precision. The class. of 
work carried out by the internal grinding 
machine, and the times required for doing the 
work, can be seen in Fig. 8. 

Another special grinder is the profile 
grinding machine; it has become almost 








of two exchangeable 
assemblies, the milling 
and the grinding wheel 
headstock. The machine 
is driven by a@ single motor of 0-5 H.P. 
Special attention has been given to the grinding 
wheel trimming devices After the work of 
trimming has been completed the whole trim- 
ming device is withdrawn into the casing of the 
workpiece steady, where it is protected from 
dust. The trimming device is intended to per- 
form two functions. First of all the grinding 
wheel must receive the necessary quality of 
working surface, and then it has to ensure that 
the workpiece being ground remains within its 
tolerances. For this purpose the trimming 
diamond serves as a measuring stop, thus doing 





The 


required to fix and to| 


the beginning of a new] . 


away with adjustment of the wheel, which 
would require much time. Examples of work 
carried out by the machine are shown in Fig. 11. 


AUTOMATICS 


The home of Swiss automatics manufacture 
may be said to lie in Moutier and Geneva. 
Within the limits of this survey only two 
special automatics will be included, Both 
machines are limited» to automatic thread 
cutting. For making threads several methods 
of working are available. Cutting with a 
tap or chaser, cutting on the lathe, milling 


an 
: oO : 


58 secs. 
3 ” 
per piece 61 secs. 
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Fic. 12—WORK OF THREAD CHASING AUTOMATIC 


on the short-thread and long-thread milling 
machine, grinding threads direct from the 
blank, and rolling on the screw thread 
rolling machine—these represent the various 
possibilities of making threads. A machine 
that cuts triangular threads automatically is 
the thread chasing machine, and the other 
machine to be described is a thread cutting 
tool with a set of cutting teeth. The advantage 
of the simple cutting teeth lies in the correct 
grinding of the proper cutting angle for each 
given material. The chasing of the thread is 
effected in several working passes. In order 
to cut a thread of a definite length the chasing 
tool must pass along several times until the 
correct depth of thread is obtained. The 








FIG. 13—HYDRAULIC BROACHING PRESS 


amount of material removed, ‘.e., the depth of 
cut, is very small in each pass, and the pressures 
that occur are consequently slight. No great 
problem arises in connection with the fixing of 
the workpiece. A moderate tight fixing is all that 
is necessary, and this may be reckoned as-a 
particular advantage when chasing thin-walled 
pieces. The machine works semi-automatically. 
By adding a workpiece feeding magazine as an 
accessory the machine becomes fully auto- 
matic. The only driving member is a flange 
motor of 1-8 H.P., arranged laterally on the 
headstock. Change wheels furnish a set of ten 
spindle speeds of 88 to 1260 r.p.m. to select from 
to give the most economical cutting epeed for 
any particular material. The required pitch is 
given to the threads by exchangeable lead 
spindles and change wheels, The time neces- 
sary for setting up for a new thread, if the lead 
spindle has to be changed, is 15 min. to 20 min. 
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The. greatest, length of thread that can be cut 
is 60 mm. and its greatest possible diameter is 
also 60mm. The short times. required for 
machining show the great volume of work 
which the machine can perform (Fig. 12). 

The cutting of long threads is in general left 
to the lathe. It demands the full ettention of 
the lathe hand; in consequence of the low 
cutting 'speetis the work takes a long time and 
is: uneconomical for a big series of pieces. 
Thread-cutting: automatics for longer lengths 
of thread bridge over such drawbacks. -The 
thread-cutting automatic is a lathe with lead 
screw, headstock, tailstock, and bed slides. It 
cuts a thread in the same manner as a centre 
lathe with cutting tools and a sequence of 
operations. The thread cutting, however, 
is performed entirely automatically. Once 
the workpiece has been fixed between the 
centres the machine cuts the thread without 
any supervision until it is finished. The task 
of the operator is confined to inserting and 
removing the workpiece. Two sizes of the 
automatic are built; the small model cuts 
threads up to 50 mm. in diameter and 250 mm. 
long; and the big model up to 160 mm.. in 
diameter and 1300 mm. long. 


-PRESSES 


The use of presses for straightening, drawing 
and stamping, and for plastics and scrap metal, 
are well known. The introduction of oil-operated 
hydraulic pr: sses into the sequence of operations 
in machining with cutting tools is of more 
recent origin. The Swiss engineering industry 
has some very capable firms in this department 
of press construction. 

The oil-operated press is economically suit- 
able for broaching and slotting work. Broach- 
ing, as a variety of planing, is worthy of 
recognition in the technique of finishing. 
It is a very accurate working process and 
takes little time to finish completely. Its appli- 
cation can only be rendered questionable by the 
expense of making the broaching tools. If 
borings have to be madé which are not of 
circular, but of square or hexagonal cross 
section, such as in the hubs for splined shafts, 
&c., internal broaching is the only possible 
method of working to adopt. Great advan- 
tages are, however, also obtainable from surface 
broaching (Fig. 13). There appears to be every 
likelihood that the oil-operated hydraulic press 
will promote. the use of the broaching method 


driven by electrie motors through. short yee 
ropes and mounted on sub-bases attached to a 
horizontal .air receiver. The air receiver, 
together with the air filter and motor. starters, 
are all attached to a substantial baseplate, As 
an alternative to the air filter, which acts. asa. 
combined filter, and.dryer, after-coolers -.are’ 
fitted which give effective air drying without 
maintenance. ‘3 

Each compressor delivers 6-75. cubic feet of 
free air-per minute at a pressure of 300 lb. per 
square inch gauge when running at 600 r.p.m. 
A suction filter »is, fitted’ to the intake of both 
machines. An automatic air unloading device, 
which comes. into. operation .when the .com- 
pressors are switched, off, reduces the pressure 
in the cylinders and the intercoolers, thus alle- 








surface ‘tension, and the second, B.K.9, a wash: 
ing solution. Both solutions are non-iniam. 
mable and)non-toxic. The component is first 
immersed in solution B.K.6 for a period varying 
-between one and six minutes, depending upon the 
material being examined. It is then removed 
and washed in the second solution, b.K.9 
which removes the surplus B.K.6 solution from 
the surface of the component. After allowing 
two to:three minutes for the component to dry 
and crystal formation of the fluorescent medium 
to'take place, the component is examined under 
® source of ultra-violet light, when defects are, 
it is claimed, éasily located. Heated tanks are 
not necessary, and there is no limit to the size 
of component which can be examined. The 
defects are revealed as lines, groups or spots of 





viating starting load conditions. A safety’ 


fluorescent light against a contrasting back. 





AIR COMPRESSOR EQUIPMENT,FOR SWITCHGEAR OPERATION 


and make the most of its economical advan- 
tages. The most varied kinds of slotting work 
can be effected with presses, from the cutting 
of simple keyways and lubricating grooves up 
to gear wheels with internal teeth and hubs for 
splined shafts. The extensive adoption of the 
oil-operated hydraulic press shows it to be a 
multi-purpose machine which finds a compre- 
hensive field of application in engineering work- 
shops. Weided construction is used to a large 
extent, in order not to be tied down to particular 
patterns and thus to be free to satisfy as far as 
possible the most exacting demands of a 
purchaser. 


(To be continued) 








Air Compressor Equipment 
for Switchgear Operation 


Amonest the many uses for compressed air, 
a recent application in this country is for circuit- 
breaker operation, particularly for air-blast 
circuit-breaker equipment. These installations 
require aconstant supply of clean dry compressed 
air up to pressures of at least 600 lb. per square 
inch gauge. Present developments in air-blast 
switchgear for E.H.T. application (132 kV 
upwards) indicate the possibility of even higher 
air pressure requirements. 

The compressed air unit illustrated herewith 
has been designed and manufactured by Cooke 
and Ferguson, Ltd., Openshaw, Manchester, 
for use with their air-blast switchgear, and is 
capable of delivering 13-5 cubic feet of free air 
per minute at a pressure of 300 Ib. per square 
inch gauge. The unit consists of two air com- 


valve, drain tap, and electro-pneumatic control 
switch to maintain the receiver pressure between 
the limits of 300 Ib. and 270 Ib. per square inch 
gauge are fitted, whilst an additional electro- 
pneumatic switch starts up the standby com- 
pressor at 250 Ib. per square inch gauge. Each 
compressor is driven by a three-phase squirrel 
cage motor rated 3 H.P., 400 V. The air 
receiver has a volume of 10 cubic feet, and is 
fitted with a safety valve, sluice valve, drain 
tap, pressure gauge and inspection doors. The 
pressure gauge has alarm signal contacts, so 
that a remote signal will be given if the pressure 
falls below a certain value. 
One of: the applications of this unit’is for 
small switchgear installations, and to serve as 
an individual compressor unit for isolated 
circuit breakers. It is suitable for 33-kV air- 
blast circuit breakers operating at 200 1b. per 
square inch gauge up to the rating of 1000 MVA, 
for which rating the pumping speed is sufficient 
to provide a complete breaker operation every 
three minutes. For installations of several 
circuit breakers from a common air supply, the 
main receiver size is increased, the size of 
compressor being determined by the required 
frequency of operation of the circuit breakers. 








Testing Non-Ferrous Materials 





AN improved method for the examination of 
aluminium, aluminium alloys, copper, brass, 
gun-metal, austenitic steel, porcelain, ceramics, 
and plastics for cracks, porosity, and oxide 
inclusions has been introduced by Fel-Electric, 
Ltd., 63, Gell Stréet, Sheffield, 3. The method 
employs two solutions, the first one, B.K.6, 





pressors, one acting as a standby to the other, 


ground, lines indicating cracks, and spots or 
groups indicating porosity and oxide inclusions. 

The method is claimed to be economical in 
use, 1 gallon of B.K.6 being sufficient for the 
treatment of 30,000 articles, each having a 
surface area of 3 square inches, and | gallon of 
B.K.9 being sufficient for washing 10,000 
articles, each having a surface area of 3 square 
inches, The equipment required consists of two 
tanks and:an i ion table equipped with a 
source of ultra-violet light. = 








Standard Wiring. System 
for Aircraft. 

A EW system of electrical wiring which 
marks a major.step forward in design and 
planning of the internal equipment of aircraft 
has just been developed by the technical board 
of the Society of British Aircraft Constructors. 
Although it has been primarily developed for 
use in aircraft, this system is applicable to 
nearly every kind of electrical wiring. It could 
be used in ships, tanks, motor-cars, and even 
houses. ae 

Experience had shown that aircraft electrical 
systems tended to multiply. New equipment 
requiring additional electric power is frequently 
introduced after the prototype aircraft has been 
designed, built, and test flown. Further, the 
growing. complexity: of modern aircraft has 
required more and more time to be spent on 
maintenance of the electrical: systems, much of 
the wiring of which has so far been sited at 
awkward or inaccessible places inside the 
aircraft. 

Many previous systems, some including. a 





being a fluorescent solution of extremely low 


complicated series of multi-plugs and multi- 
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sockets, and other multi-core \cable; ‘have not 
given full satisfaction... Each type of aircraft 
yired to. have its.own special wiring system: 
These systems, built primarily. to . satisfy. 
joular and immediate needs; were rigid and 
not suitable for adaptation to extra require- 
ments. For example, a. multi-socket might 
pave twenty-four plug-in, points. When, as 
often happened, another two or four points 
were needed for extra services, then the only 
means of meeting the need was by fitting another 
large multi-pin socket, thereby adding unneces- 
sary weight and occupying precious internal 
e. Again, with multi-core eables. the 
addition of only .one circuit necessitated an 
extra length of possibly ten-coce cable. 
The new system circumvents these. troubles. 


It consists of a series of connector blogks. with’ 


direct connection:.to the. ‘main power source 
(generator or aceumulator).. .From the con- 
nector block extend, simplified plug-in leads. 
The block is. made of lightweight, strong plastic 


material of high electrical efficieticy, and so. far | 
is available in two, tlaree, five; and: fifteen-way |. 


units, either single. or: double-tiered.' Thus a 


two-way unit can Offer) fout: pick-up ‘points. | 


Using the new systera an’ aircraft designer can 
provide at one centralised: point--or at any 


number of dispersed » points—the: requisite |. 


number of connector blocks with their varying 
numbers of leads... If, in course.of time; it is 
found necessary to increase the number. of 
leads, all that is necessary is to affix. another 
connector block .of the:requisite capacity. An 
idea of the compactness. of the block ean be 
gained from the dimensions of the five-way 
pattern which is only 2}in. wide; 1}in. high, and 
ljin. deep. Clusters of these blocks.can: be 
grouped in a very small overall area. ' The first 
aircraft to incorporate the new. ‘system, is. a 
large new British: civil airliner, :. The system 
will be adopted for all. succeeding aircraft, and 
is covered by patents: 








Warp Knitting Machine 





PaRTICULAks of a new warp knitting machine, 
based on. extensive experiments carried out by 
the late Sir James Morton and perfected by 
F.N.F., Ltd., a company jointly operated by 
Courtaulds, Ltd., and Morton Sundour Fabrics, 
Ltd., have been released. The machine is 
regarded as -revolutionary, both in construc- 
tion and performance, and is expected to make 
a considerable contribution to post-war trade. 
It has been working under factory conditions 
for twelve months at 1000 r.p.m. in one of 
Courtaulds’ mills. 

While producing a fabric indistinguishable 
from that knitted on German and other 
machines, the F.N.F. machine has entirely 
departed from accepted practice. in many 
respects, notably by the elimination of the, 
presser, and also. of all cams. excepting in the 
pattern box. 

In broad outline the machine is similar to the 
orthodox bearded needle loom, but actually 
differs. in important principles and details. 

At a 1000 courses per minute—as against the 
usual 425 or so—it runs as evenly as a high- 
speed sewing machine, owing to the complete 
balancing of the mechanism and to the absence 
of cams. The main operating mechanisms are 
completely enclosed, with pressure lubrication 
to all the main parts.. The main mechanisms 
are supported on a very rigid box bed, under 
which are housed double excentric mechanisms, 
giving compound harmonic movements to all 
the bars. These mechanisms represent an 
important departure from normal practice, but 
they impart to the knitting elements an even, 
vibrationless and accurate motion which is so 
important to the maintenance of quality over 
long periods. 

The use of these motions has been facilitated 
by a novel type of tubular compound needle, 
which requires less motion than a bearded needle 
and can be operated by a less intricate and 
therefore more easily obtained motion for high- 
speed operation. . The presser is completely 
eliminated and the needles are expected to give 
long-term, trouble-free working. The adjust- 





ment of ‘the knitting: elements is simpler; 
because. of the absence.of the presser, and such 
oecurrences :as .needle beard breakages are 
eliminated. 

The -warp let-off control is: unconventional, 





and has-an important beacing on the perform: 
ance, and is so exact that over large numbers of 


WARP 


pieces the number of faults due to all causes 
have averaged less than one per piece. 








Town and Regional Planning* 


THE BASIS OF TOWN AND COUNTRY 
PLANNING 


By H. J. Manzont, C.B.E., M. Inst. C.E. 


A REALISATION of the need of national 
planning was, said Mr. Manzoni, of very recent 
growth and there had been rapid development 
since the first town planning legislation of 1909. 
Progress had naturally been speeded up by the 
effects of war on our towns and countryside. 

In order to. obtain the best results it would be 
necessary to commence from the basis of a 
national skeleton plan showing such important 
aspects of Government policy as main com- 
munications, location of industry, national 
reservations of parkland and seashore, and pre- 
scribing. suitable regional boundaries. Such a 
plan would indicate also the national develop- 
ment of power resources and would be accom- 
panied by a definite policy for agriculture and 
certain standards, e.g., of. building, as a guide 
to detail planning. Unfortunately, no such 
skeleton plan was .available,. but when it was 
considered that within the setting of national 
P ing in its widest sense, plans for education, 
public health, social security, economic develop- 
ment, and the whole catalogue of national 
reconstruction policy had to be included, then 
the time lag in its preparation would emphasise 
@ measure of its magnitude. 

The second stage in the logical sequence was 
regional planning, before the third and final 
stage, local planning ‘could be carried out. 
Unfortunately, local planning could not wait 
upon the preparation of national and regional 
plans, and so, quite rightly, had to be taken in 
hand by local authorities“on the best assump- 
tions possible. In the same way, it was obvious 
that regional consideration of physical planning 
was a very urgent matter—so urgent, indeed, 
that there was no time to wait for the com- 
pletion of the national plan, concerning which 
it was consequently necessary to make certain 





* Institution of Civil Engineers. Series of four 
lectures presented October 26th, November 2nd, 9th, 
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broad tions based upon local factors 
which were likely to be relevant. 

Regional ing should not aim at fillizig 
in detailed lay-out, but its function was to 
define the areas within which the. land should 
be used. by each of the two main groups of 
urban and rural. activities, to co-ordinate the 


KNITTING MACHINE 


local plans so as to prevent marginal inconsist- 
ency, and to plan in outline, and in some cases, in 
main details, any physical features such as main 
roads, river improvements, or airports. Regional 
planning, like national and local planning, 
should proceed upon the basis of a compre- 
hensive survey of existing conditions. 

Basic Planning.—From such surveys the 
basic planning for the area concerned could be 
carried out, covering such main aspects as com- 
munications, water supply, drainage, &c. The 
fundamental factor of planning was the wisest 
use of land in the interests of the whole com- 
munity, and consequently the first deduction 
to be drawn from any planning survey con- 
cerned the division of the area into use zones. 
The more important factors which governed the 
choice of use zones were the needs of the area, 
the governing physical features and the arti- 
ficial services, including transport, drainage, 
water, gas, electricity, social and health 
services, &c. 

An interesting technique developed to prepare 
a zoning plan of a region was known as the sieve 
method of analysis. It consisted of using the 
various survey maps as a sieve through which to 
pass the needs or requirements of the area. 
For that purpose each item of the survey should 
be shown on & separate map. To take an 
example, the overspill from the congested 
centre of a large town was estimated at 20,000 
persons. By placing the. sieve maps over the 
Ordnance Survey of the region, those districts 
which were unsuitable might be immediately 
eliminated, such as areas having a high degree 
of natural beauty, good. agricultural soil, 
steeply sloping land or areas where the subsoil 
was damp or liable to subsidence.. That would 
leave certain defined districts where urban 
development might be contemplated. To each 
of these might now be applied the sieve maps 
of the services and those would further narrow 
the issue, which would ultimately be presented 
as a simplified choice between a few well- 
defined plots of land. 

From that stage the development of the 
regional plan depended mainly on considera- 
tions of an engineering character, because it 
involved the supply or expansion of services to 
the proposed urban communities which could 
not be established. without them. 

Local or Town Planning.—Local planning 
or town planning should follow the preparation 
of the regional plan; although, as pointed out 
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before, it had been necessary in many aréas\to 


go ahead with the preparation of local plans: 
Those again should be based on a survey, ‘but 
the items of the survey would be very different 
in emphasis. 
be available, and:geology, soil quality and con- 
tours were of little importance, road traffic 
was of primary importance, and the larger the 
town the more important it became, because 


of the density of population. The correct siting 


of industry and. the provision of adequate 
housing accommodation were also essential; 
It was the function of local planning to foresee 
building development and to control it in time 
and space so as to achieve orderliness at all stages. 

Co-ordination.—From each stage of. ..con- 
struction—national, regional, and local—the 
science of engineering was interspersed with the 
work of other specialists. The whole should be 
co-ordinated by one person or group of-persons 
working in harmony. “In practice; that was best 
achieved: by a single co-ordinator, who should 
have had a thorough training in one of the basic 
professions of. engineering, architecture, or 
surveying and, in addition, should have had a 
long experience of the actual work itself in all 
its aspects. 


TRAFFIC PROBLEMS 
By W. 8. Camron 


Before planning could be undertaken, said 
Mr. Cameron, a comprehensive survey had to be 
carried out of the utilisation of the land: Not 
all of it would be required for the planning of 
roads, but it should include ful information 
about existing roads and the traffic carried, as 
well as.information about waterways, airways, 
all types of public, residential, industrial, and 
commercial buildings, and the position of open 
spaces. Other factors to be noted were density 
of houses, height of buildings, site coverage, and 
the age and condition of property. Such detailed 
information would not, however, be required 
for regional planning, as that was on a much 
broader basis. 

The study of traffic conditions should be based 
on a comparison of @ pre-war traffic census and 
one taken more recently, and should give 
information of traffic carried at peak hours, as 
well as the origin and destination of vehicles 
and the routes they took within a town to reach 
their ultimate destination. Accident maps 
would also be required to give the location of 
every fatal accident over a period of years, and 
the causes for such accident should be ‘investi- 
gated. Maps showing that information could be 
very valuable in their indication .of faulty 
design, dangerous intersections, lack of pedes- 
trian crossings, absence of central traffic islands, 
or dangerous surface conditions. 


OvuTLINE REzonING ‘PLAN 
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The examination of the conditions in a town 
would probably bring out the need for drastic 
rezoning to deal with such problems as how to 
deal with traffic through the location of heavy 
industry in the oldest centres, Jeading to conges- 
tion due to increases of traffic to and from.such 
industries... The remedy would, probably be 
the improvement of the main radial and cross- 
traffic roads, with the separation of the opposing 
lanes of traffic and provision of service roads 
where necessary. The problem of light indus- 
tries and the provision of suitable accommoda- 
tion sufficiently near, the industrial areas would 


also have to be examined, and would best be |: 


shown in an outline rezoning plan. Sites..for 
light industry might be provided in a trading 
estate, or, alternatively, by the local authority, 
and opportunity should be taken to provide a 
green belt round the industrial zone with play- 
ing fields and welfare buildings for the factory 
workers. 


REPLANNING THE RoAap SySsTeEM .. 


When ‘the outline redevelopment plan had 
taken shape, it would be possible to prepare a 
classification of the road system based on pre- 
dominant user -under (a) arterial roads, by- 
passing arterial traffic having no need to enter 
the town; (b) sub-arterial. roads, with traffic 
having its point of origin. outside the town and 
its point of destination inside, or vice versd ; 


Whilst services would normally 


within the precincts of the neighbourhood unit. 
An'analysis of the figures of all vehicles from a 
traffic. census would indicate where. congestion 
had already risen and the causes. From obser- 
vations made it could be taken that the maxi- 
mum reasonable: capacity for a. free-running 
unobstructed highway was 1000 vehicles per 
hour per traffic lane of 11ft. width. That would 
be reduced to about 500 vehicles per hour in the 
central business area of the town, and there 
would be a further reduction to from 300 to 400 
vehicles per hour if the free flow of traffic were 
interfered with further by kerbside s i 
vehicles. Based on the increase of traffic for 
the ten years preceding 1939, and assuming that 
@ similar increase would occur after the war, 
then the traffic would more than double itself 
in. twenty years, and allowances would have 
to be made for such increases. 
The question of pedestrian traffic would also 
have to be dealt with and a census should be 
taken of all the streets and analysed. As a 
result of observations, it had been found that 
if the number of pedestrians per lft. strip were 
less than ten minute, the capacity of the 
footway could be regarded as adequate. If 
thé" density was between ten and fifteen per 
minute; free became inconvenient, and 
if the density was the footway was unduly 
congested, In the replanning of existing town 
centres, the question of a ible increase in 
ian traffic from new buildings had to be 
borne in mind and allowed for. 
Another problem was the question of cyclists. 
There was only one way to prevent avoidable 
accidents, and that was by the segregation of 
pedal cyclists from other. road vehicles, The 
width of track should never be less than 6ft. 
and preferably 9ft., from the carriage 
way by a verge of not less than 6ft. 
Horse-drawn vehicles were still considered 
economical for certain types of transport, but 
the problem of dealing with such traffic might 
be solved to some extent by research work now 
being carried on into the improvement of the 
design and construction of delivery vans pro- 
pelled by electric motor power, or by the limi- 
tation of the use of horse-drawn vehicles in 
central areas to certain times of the day. 
Co-operation between railway companies in the 
use of horse-drawn vehicles and the amalgama- 
tion of separate goods yards in the same town 
would also assist, or by resiting these away from 
central area streets, preferably adjacent to one 
of the ring roads. 
Public service vehicles were inherently one 
of the greatest sources of obstruction in mixed 
traffic, first, owing to their size, and, secondly, 
owing to the obstruction caused when setting 
down and picking up mgers. Trams, trolley- 
buses, and motorbuses each had their advantages 
and disadvantages in that and other respects. 


Time ZONE PLAN 

When the outline development plan had 
taken shape, it would be necessary to decide 
the order in which the redevelopment would 
take place, and over what period it had to be 
spread. It should be divided into separate 
areas, to be dealt with in -five, ten, fifteen, 
twenty, and twenty-five, &c., years. Only by 
the information given by such a plan could 
applications. for development be dealt with 
fairly. Such a time-zoning plan would enable 
the road ‘construction programme to be co- 
ordinated with the redevelopment proposals. 
(To be continued) 








Standards .for Screw Threads 


A REPORT has recently been published by the 
Ministry of Production on conferences between 
engineers of the United States, Canada, and 
Great Britain, which took plece in New York 
at the end of 1943 and in London in August and 
September, 1944, on the subject of United 
States and British standards for screw threads 
and limits and fits for engineering. These con- 
ferences were inaugurated by the Combined 
Production and Resources Board (C.P.R.B.), 
which was established by the United States, 








of integrating the production programme of the 
three countries. The first conference in New 
York was arranged by the American Standards 
Association at the request of C.P.R.B. and the 
more recent one in London by the British 
Standards Institution (B.S.I.) at the request of 
the Ministry of Production, 

The results of these conferences have been 
published in a report issued by the C.P.R.B. in 
the United States, Canada, and Great Britain, 
Copies of this report can be obtained from the 
Director-General of Machine Tools, Ministry of 
Production, Dept. D.G.M.I., Caxton House 
East, Tothill Street, 8.W.1. 

This report gives a summary of the various 
discussions which took place at the Londop 
copferences and the conclusions reached on the 
following subjects, prefaced in each case by an 
introduction giving the history.and the present 
‘state of development in each of the three 
countries :—Truncated © Whitworth Threads, 
Cylindrical Fits, High-Duty Studs in Light 
Alloys, Pipe Threads, Screw Threads for Com. 
pressed Gas Cylinder Outlets, Acme Threads, 
Buttress Threads, Instrument Threads, Unifica. 
tion of Screw Threads, Design and Drafting 
Practice. As Whitworth threads, it 
was agreed that they should be truncated at the 
tips and rounded at the roots, 

No conclusion was reached on cylindrical fits, 
but, having in mind that the more widespread 
adoption of the current: British Standard for 
Limits and Fits was probably due to its rather 
comprehensive form, which was not readily 
understood except after considerable study, the 
British delegates proposed a remodelling of this 
system, using the American system of preferred 
diameters, tolerances, and allowances associated 


-] with charts of simple form for various classes of 


fits with reference to the accuracy ‘normally 
expected from different manufacturing pro- 
cesses, such as grinding, turning, &c. The 
American delegates viewed this suggestion 
favourably and it was agreed that the B.S.I. 
Limits and Fits Committee should develop the 
British proposal on the lines suggested and 
submit it to the United States and Canadian 
Standards Association for detailed consideration. 
It was agreed that the United States should 
prepare a War Standard for Stud Fits, having in 
mind the British Standard No. 1171—1944. 
Canada would then issue a corresponding 
standard, 

In view of the extensive use of British 
Standard Pipe Threads on the Continent of 
Europe and in other countries, it was suggested 
that the United States and Canada should con- 
sider the publishing of an Emergency Standard 
for British Pipe Threads up to 4in. based on the 
present British Standard No. 21, but that the 
use of the British Specification might be dis- 
continued in due course for larger sizes for which 
the American Specification was extensively used. 
The American delegation presented a ‘new 
proposed War Standard for Acme Threads to 
the London conference. The British delegation 
approved of this standard with a few minor 
amendments and agreed to publish it as 4 
B.8.I. Standard on receipt of amended copies. 
With regard to buttress threads, it was 
finally agreed that the accepted form should 
be in accordance with the British proposal, but 
with a 7 deg. angle for the pressure flank, and 
the B.S.I. was requested to formulate a draft 
standard on the agreed lines. 

On the important question of the unification 
of screw threads the British viewpoint, pre- 
sented by Mr. F. H: Rolt, Chairman, B.S.1. 
Screw Thread Committee, was that the optimum 
values for the angle of the thread and its general 
proportions could only be arrived at by a 
systematic series of fatigue tests on the relative 
strength of threads of different angles, depths 
of engagement, &c. After lengthy discussion 
agreement was reached on the British proposal 
and a sub-committee subsequently formulated 
a detailed programme for the research to be 
carried out: in the three countries. It was also 
agreed that when the ideal thread form had 
been established, serious consideration should 
be given to the simplification of the existing 
thread series as recommended in the second 


part of the British proposals. 











(c) local through traffic; and (d) local traffic, 
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The. prices quoted herein relate to bulk quantities. 


The Iron and Steel Control 


In answer to questions upon the administra- 
tion of the Steel Control and the respective prices 
of British and American steel, in the House of 
Commons on November 8th, Sir Andrew Duncan, 
the Minister of Supply, replied :—The Iron and 
Steel Control, like the other Raw Material Controls, 
jgan executive department of the Ministry of Supply, 
staffed in the main by technical experts. Policy is 
determined by the Ministry, acting through its 
Raw Materials Department, to which the Control 
acts as an expert adviser. Important programmes, 
production programmes, expansion schemes, and 
prices must be approved by the Raw Materials 
Department and, where necessary, the Ministry of 
Production. The Control is responsible for the day- 
to-day working out of policy. The following list 
gives the names of the Controller and his principal 
officers, and of the concerns with which they were 
associated before joining the Control. They, in 
common with other members of the Control, are 
temporary civil servants, and are subject to the 
conditions of service and considerations laid down 
by the Treasury for this class of case. 

Controller.—Sir John M. Duncanson, The Steel 
Company of Scotland. 

Raw Materials Section: Deputy Controller.— 
Mr. C. R. Wheeler, Guest, Keen and Baldwins, Ltd. 

Directors: Foreign Ore.—Mr. D. H. Kyle, 
Ferguson, Wild and Co., Ltd. , 

Pig Iron Electrodes.—Mr. N. Goodchild, Stanton 
Irenworks, Ltd. 

Supplies Section : Deputy Controller.—Mr. A.G. E. 
Briggs, English Steel Corporation. 

Assistant Controller—Mr. K. G. Lampson, 
Dorman, Long and Co., Ltd. 

Directors: Heavy Steel and Shell Steel.—Mr. 
W. F. Prentice, Dorman, Long and Co., Ltd. 

Tinplates and Electrical Stampings.—Mr. C. C. 
Gilbertson, Richard Thomas and Co., Ltd. 

Tubes, Pipes, and Fittings ——Mr. J. N. B. 
Alexander, Stewarts and Lloyds, Ltd. 

Alloy and Special Steels —Mr. J. 8. Ridges, 
Brown, Bayley and Co., Ltd. 

The changes in prices of individual products vary 
considerably ; but, on the. average, the cost of 
British steel to the consumer has increased since 
1939 by about 50 per cent. This increased cost 
reflects to a considerable extent wartime abnormali- 
ties in the cost of freight and materials, and is about 
25 per cent. above the average of published U.S.A. 
prices at the current rate of exchange. There is no 
general world price for steel at present. The precise 
form and extent of control must depend upon future 
circumstances, which cannot at present be wholly 
foreseen. 


The Pig Iron Market 


A slight improvement in the demand for 
most descriptions of pig iron has occurred in many 
districts in Great Britain and is particularly notice- 
able in the light foundry trade. It is generally 
believed that when conditions are more normal this 
latter branch of the iron and steel trades will meet 
with a strong request for its products, since from the 
beginning of the war the production of light castings 
required by the building trade and for other 
domestic and housing purposes has been drastically 
cut down. Many of these foundries have been able 
to obtain all immediate requirements from North- 
ainptonshire and Derbyshire producers and to 
accumulate a certain amount of stock. The 
improvement in the demand for pig iron, however, 
has not been more than moderate and consumers 
generally have not taken up large quantities. There 
does not seem to have teens much increase in 
activity in the general engineering foundries, and 
only a slight expansion in the requirements of the 
jobbing foundries. Some of these foundries are 
moderately well employed on Government con- 
tracts for essential purposes, and it is from these 
establishments that a rather more vigorous demand 
has developed, especially for medium and low- 
phosphorus pig iron and refined pig iron. The latter 
description has been in fairly strong request for the 
past year or two as a substitute for hematite. The 
production of both medium and low-phosphorus 
pig iron and refined pig iron has been increased this 
year and consumers do not find much difficulty in 
obtaining their full requirements. The hematite 
position, however, has not changed appreciably for 
many months. Consumers would use much larger 
quantities of this pig iron if they were able to obtain 
it, but the Control is careful in allocating this iron 
and is still following a policy of only releasing parcels 
when no other description of pig iron is suitable for 
the purpose for which. it is required. A short time 
ago there was some incréase in the production of 
hematite, but the position so far as supplies are 
Concerned does not seem to be much different now 
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from that which existed some six months ago. Some 
fears are entertained that the foundry coke position 
may become more difficult. It is certainly tighter 
than it was in the earlier part of this year and, accord- 
ing to some reports, there is a possibility of it 
becoming more difficult in the near future. Some 
of the foundries during the summer were able to 
accumulate stocks, and these consumers may be 
able to congratulate themselves on their foresight. 
Consumers were recently asked by the Ministry of 
Fuel and Power to supply figures of previous 
deliveries and stocks, and unofficial rumours are 
current that some form of rationing of fuel supplies 
may be necessary. There is, however, no official 
confirmation of such intention, 


Scotland and the North 


The opening of November has not shown 
any marked change in the conditions of the Scottish 
iron and steel trade. The slowing down in the issue 
of war contracts, which was so noticeable in October, 
persists, and generally the Scottish steelworks are 
operating below capacity and finding it difficult in 
some cases to maintain steady running conditions. 
The slackness in the demand is most noticeable in 
the heavy steel departments. The call for heavy 
joists and sections has been quiet for some time.and 
there seems little prospect of any immediate 
improvement, whilst the demand for plates has 
declined, and this movement is more apparent in 
the heavier sizes than in the lighter. Most of the 
works are now able to give early delivery for new 
orders for plates, but the amount of work coming 
forward is less than the quantity which is being 
worked off. There is an active business passing in 
steel bars and a fair number of orders are coming 
forward for large-diameter bars, but the demand is 
principally for small steel bars under 3in., and light 
and medium sections. Business in these latter 
descriptions is keeping the re-rolling industry fully 
employed, and in a number of cases the works have 
as much business in hand as they will be able to 
complete by the end of the year. Fortunately, the 
re-rolling industry is well supplied with raw 
materials, although little in the way of semis is 
now being imported from the United States. The 
production of the British works, however, is on a 

ood scale and supplies of billets and sheet bars to 
the re-rollers seem to be maintained at a rate suffi- 
cient to meet their full requirements. Business con- 
ditions in the Lancashire iron and steel market have 
been rather quiet during the past week. The works 
rolling steel plates are somewhat concerned at the 
rapidity with which they are reducing the orders on 
their books. Considerable deliveries have been 
made of late in light and medium plates, but a 
certain amount of new business has been transacted 
in the heavier sizes, although this ap to be 
rather contrary to the experience of plate rollers in 
other districts. The demand for steel bars is main- 
tained at a high rate, although business in ferro- 
concrete bars has fallen off of late. There is a 
steady request, however, for bright-drawn bars. 
The iron and steelworks on the North-West Coast 
are well employed and although they have experi- 
enced a decline in the volume of new business, in 
common with other districts in the country, the 
works have enough orders on their books to keep 
them employed for some time. 


North-East Coast and Yorkshire 


Although the iron and steel industry on the 
North-East Coast is not operating at capacity, pro- 
duction is still upon a considerable scale. The worst 
feature of the situation from the producers’ point of 
view is that the volume of new business which is 
reaching the works is well below the tonnage of 
orders which is being completed. The plate position, 
which has been deteriorating for several weeks, 
appears to have improved slightly of late, but the 
amount of work on hand is not enough to keep the 
producing works fully employed. The slackness in 
demand, however, is most noticeable in the heavy 
joists and heavy sections departments, and it is 
generally expected that this branch of the industry 
will have to await the development of the demand 
for this class of material after the war for civilian 
purposes before any great improvement can be 
expected. It is believed, however, that there is a 
heavy potential demand awaiting the relaxation of 
regulations restricting the use of this class of steel 
for domestic purposes. At the moment the majority 
of the steelworks are in a position to give practically 
prompt deliveries. Lately there has been a consider- 
able amount of business transacted in colliery steel. 
Additional tonnages have been issued in some cases 
to collieries for larger supplies than’ usual of roofing 
Kars and props. This increase in the demand has 
filled some of the works’ order books for delivery 





have been placed for delivery in the first quarter of 
next year. The re-rolling section of the industry is 
well employed and fresh business continues to reach 
the works at a steady rate. The demand for small 
steel bars and small and medium sections shows no 
signs of declining, although it has ruled for a con- 
siderable time. The Yorkshire iron and steel industry 
is operating at a fair rate, although the decline in 
the demand this year has considerably reduced the 
pressure for delivery. There is a heavy production 
of basic steel, and the acid carbon steel department 
also is kept operating practically at capacity. The 
demand for alloy steel is rather variable and is 
exercising much less pressure on the producing 
works than earlier in the year. The call is chiefly 
for the cheaper descriptions of alloy steel, consider- 
able quantities of which are passing to the engineer- 
ing industry. 


Midlands and South Wales 

Quiet conditions continue to rule.in the 
iron and steel trades in South Wales. The demand 
for heavy structural material is particularly quiet 
and little hope is entertained that there will be any 
improvement in this department in the near future. 
The active conditions which ruled for so long in the 
plate market have changed to a noticeable extent, 
and makers would be glad to obtain more work. 
The decline in the call for heavy plates ‘is particu- 
larly noticeable and, although some slight improve- 
ment was reported recently, it does not appear to 
have made much headway. For some time now the 
demand has been principally for the lighter thick- 
nesses and now business of this description appears 
to be falling off. There is an active demand for 
semis and production is maintained at a high rate. 
The sheet trade is actively employed and likely to 
remain so for the rest of the year, and the full pro- 
duction of sheet and tinplate bars is passing into 
consumption. Business in steel bars is steady in 
the larger diameters and active in the case of small 
steel bars and sections. This demand is keeping the 
re-rolling works fully employed. It comes chiefly 
from armaments works and shipyards. There is also 
a fair demand for reinforced concrete bars, but this 
class of business appears to be gradually declining. 
In the South Wales market the iron and steelworks 
have a fair amount of business in hand and in some 
cases are assured of full employment for some 
months. Most of the tinplate makers are well 
employed and are unable to accept fresh business 
before the end of the year. The general feeling in this 
industry is that conditions may become tighter 
later on, and this has resulted in home and export 
consumers coming into the market. The demand 
for heavy plates has sharply declined, and most 
makers are now in a position to offer prompt 
delivery. There is still a considerable quantity of 
plates required by the shipyards for new con- 
struction and repair work. Activity in the semi- 
finished steel materials is at a high level and sheet 
and tinplate bars are freely taken up. 


Tron and Steel Scrap 


The volume of business in iron and steel 
scrap is well below normal levels, and'‘in this it 
reflects the decline in production which has taken 
place during this year. Most of the steelworks have 
restricted their acceptances of scrap of late, as they 
have fairly good stocks. For some of the descrip- 
tions, truck labels are being issued on a smaller 
scale than for some time, but the consuming works 
have found no difficulty in obtaining as much scrap 
as they require. Heavy steel turnings is one of the 
descriptions for which the issue of truck labels by 
the works has been curtailed; but, on the other 
hand, the production has also lessened. There has 
been rather a quiet request for mixed wrought iron 
and steel scrap, although there seems a fair amount 
of this quality about. Some improvement has been 
noticeable of late in the demand for bundled steel 
serap and hydraulically compressed steel shearings, 
and many of the steelworks have taken more regular 
deliveries. Considerable quantities of mild steel 
turnings continue to arise, but the quantities 
passing into consumption have declined somewhat, 
and this applies to the good heavy and chipped 
descriptions. There is a steady demand for com: 
pressed basic bundles and larger tonnages have been 
passing into consumption. Cast iron borings have 
been in moderate request from the blast-furnaces. 
Some of the ironfoundries have shown little inclina- 
tion to take up large quantities, but there has been 
a fair trade passing in first-class cast iron scrap and 
in heavy machinery scrap in cupola sizes. Light 
.cast iron scrap has not been offered in large quan- 
tities, but a fair business has passed. The quantities 
of good cast iron machinery scrap available in 
cupola sizes are not large and in consequence there 
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Rail and Road 


AMERICAN Raitway AccIDENTS.—<According to 

@ bulletin issued by the United States Bureau of 
rt Economics and Statistics, railway acci- 

dents of all kinds in the U.S.A. during 1943 resulted 
in 4942 deaths, a decrease of 5-56 per cent. on the 
1942 total. 
An Atumintum Hoprer Wacon.—The Chicago, 
Burlington and Quincy Railroad has recently 
rebuilt a hopper wagon in which aluminum has been 
substituted for steel in plates and various other 
parts. The wagon has a rated capacity of 55 tons 
and is to be used for coal transport. The weight of 
the wagon, it is stated, has been reduced by nearly 
4 tons by the use of aluminium. 


New Canapian Natronat Locomotives.—The 
Canadian National Railways have accepted delivery 
of a new “ Mountain” type locomotive. It is the 
first of an order for twenty placed with the Montreal 
Locomotive Works, Ltd. This class of engine was 
designed primarily for fast passenger service, and 
will be assigned to runs in various parts of Canada. 
It has a 4-8-2 wheel arrangement, and the diameter 
of the driving wheels is 73in. The overall length of 
the engine and tender is 93ft., and the total weight 
in working order is 637,540 Ib. The cylinders are 
24in. by 30in., boiler pressure is 260 lb., and the 
fire-box grate area is 70-2 square feet. It is equipped 
with a H.T. type mechanical stoker. The tender is 
the Canadian National ‘‘ Vanderbilt ” type, which 
has a capacity of 11,700 Imperial gallons of water 
and 18 tons of coal. 

Communications In Curna.—Great strides have 
been made in the past few years in China’s land, 
water, and air communications, particularly in the 
north-west and south-west, according to a recent 
report by the Minister of Communications. Of 
China’s expanding network of highways, the Minister 
said that in addition to 900 miles of newly built 
highways already in use, a further 490 miles of the 
Chinghai and Tibet route, and 470 miles of the 
Sikang and Chingiai route were expected to be 
finished by the end of this year. With the reopen- 
ing of the Burma and Ledo road in sight, repair 
work along the sections at this end was being 
pushed. Following the recent Hunan battle, 
demolition of the Hengyang and Kweilin line was 
effectively carried out after an enormous volume of 
materials and cargo had been expeditiously moved 
into rear provinces. The railway was dismantled 
piece by piece, and the quantity of locomotives 
and rolling stock evacuated from the line was 
gratifying. Navigable waterways to Szechwan and 
Shensi and from Szechwan to Hunan had been 
successfully linked with highways to provide a 
through traffic service. War conditions had greatly 
increased transport tonnage, the increase being 
94 per cent. in military supplies, 14 per cent. in com- 
mercial commodities, and 22 per cent. in air trans- 
port. The postal service had also shown greatly 
increased activity under the impact of war, and the 
consequent removal of industrial and commercial 
centres to the hinterland. In spite of inadequate 
transport facilities, mail lines covered 27,625 miles, 


Memoranda 


by postcard, giving name, address, and grade in 
the Institution of Civil Engineers. The fourth 
Division, approved also during 1944, was the 
Maritime Engineering Division, dealing with 
harbours and docks, together with works of coastal 
protection and the like, under the chairmanship of 
Mr. Asa Binns. This will hold its first meeting on 
February 13th, 1945. The previous three Divisions 
were the Road Engineering, Railway Engineering, 
and Structural and Building Engineering Divisions, 
which were formed in that order, the first meeting 
of the Road Engineering Division being held on 
February 8th, 1939. 


I.C.E,. War SERvicE CommitTER.—The Council 
of the Institution of Civil Engineers has set up a 
special War Service Committee to deal with the 
eases of prospective candidates for election whose 
engineering training has been interrupted by the 
war, with a view to these candidates being advised 
in regard to the periods of practical training and/or 
engineering experience and the examination qualifi- 
cations they will be required to obtain before the 
Council will consider them qualified for election 
to corporate membership of the Institution. The 
Council is of the opinion that a statement setting 
out these requirements may be of service to a young 
engineer in connection with his reinstatement in 
civilian employment. Intending candidates for 
election who are serving in H.M. Forces, or who 
have been directed into work of national service 
and who were under the age of thirty-one on 
November Ist, 1944, should apply to the Secretary 
for particulars. 


Personal and Business 


Mr. D. Mac teEAN SKIFFINGTON has been elected 
President of the Clyde Shipbuilders’ Association. 


Heap, WRIGHTSON AND Co., Ltd., announce the 
formation of a new company, Head Wrightson 
Processes, Ltd., which will carry on the work of the 
parent company’s former process plant division, 
specialising in the design, manufacture, and supply 
of petroleum refinery and oilfield equipment. 


THE MANGANESE BRONZE AND Brass CoMPANY, 
Ltd., announces that Mr. E. A. Mearns, who has 
been in charge of the company’s activities on the 
marine side since 1933, has resigned his position as 
joint managing director. Mr. A. T. Thorne, M. Inst. 
C.E., M.I.N.A., has been appointed to succeed him. 


THe Minister oF ArrcraFT PropucTION has 
agreed to release Sir Alan Gordon-Smith from his 
position as Controller of Construction and Regional 
Services in order that he may return to his firm, 
S. Smith and Sons (England), Ltd. His successor 
in the Ministry is Mr. F. J. E. Brake, formerly 
Deputy Controller. 








Forthcoming Engagements 


Secretaries of Institutions, , &c., desirous of 
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and further expansion was expected. 


having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
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Institution of Chemical Engineers 
Saturday, Nov. 18th.—N.W. Branow: Reynolds Hall 
College of Technology, Manchester. “ Calder Fox 
Scrubbers and the Factors Influencing their Por 
formance,” G. Lowrie Fairs. 9 p.m. z 


Institution of Civil Engineers 

To-day, Nov, 17th.—TEEs-sIDE BRaNoH: Spark's Café 
Stockton-on-Tees. “ Post-War Concrete,” J. Single. 
ton Green. 6 p.m. 

Tuesday, Nov, 21st,—RatLway ENGINEERING Divisioy 
Great George Street, S.W.1. ‘‘ Metallurgical Scudieg 
of Rails,” Hugh O'Neill. 5.30 p.m. 

Wednesday, Nov. 22nd.—NEWOASTLE-ON-TYNE np 
District Assoc.: Mining Institute, Westgate Road 
Newcastle-on-Tyne. “ Open-Cast Coal Mining,” 
6.15 p.m. ‘ 

Saturday, Nov. 25th.—S. Wa tes 
Institute, Park Place, Cardiff. 


880C.: Engineers 
The Planning of 


City Thoroughfares and Public Utilities,” I. 
Pegg. 3.15 p.m, . 
Institution of Electrical Engineers 


To-day, Nov. 17th.—MeEasvuREMENTS SECTION : Savoy 
Place, Victoria Embankment, W.C.2. “ Planning 
the Future Electricity Meter,” G. E. Moore. 5,36 


p.m. 

Monday, Nov. 20th.—Savoy Place, Victoria Embank inent, 
W.C.2. Discussion on “ The Effect of Welding on 

. Electricity Supply.” 5.30 p.m. 

Tuesday, Nov. 2\st.—Rapio Section: Savoy Place, 
Victoria Embankment, W.C.2. Discussion on 
“New Aspects of Post-War Interference Suppres. 
sion.” 5.30 p.m.—N. Mipitanp CENTRE: Great 
Northern Hotel, Wellington Street, Leeds. ‘ Modern 
Submarine Cable Telephony and the Use of Sub. 
merged Repeaters,” R. J. Halsey. 6 p.m. 

Wednesday, Nov. 22nd.—E. Miptanp Sus-Cenrre: 
Electricity Showroom, Derby. ‘“ Electrical Aspects 
of Farm Mechanisation,’’ C. A. Cameron Brown. 
2.30 p.m. 


Institution of Engineers and Shipbuilders in Scotland 
To-day, Nov. 17th.—Srupents’ Assoc.: 39, Elmbank 
mt, Glasgow, C.2. “Ship Design aad 
Research,” A. Silverleaf. 6.30 p.m. 
Institution of Factory Managers 


Saturday, Nov. 25th.—S8.E. (LoNpoN) Brancu: Bon- 
nington Hotel, Southampton Row, W.C.1. 2.45 p.m. 


Institution of Mechanical Engineers 

To-day, Nov. 17th.—Storey’s Gate, St. James’s Park, 
S.W.1. “Research and Development in Aero- 

nautics,” H. E, Wimperis. 5.30 p.m. 

Thursday, Nov. 23rd.—Scortish GrapvuaTes: Royal 

Technical College, Glasgow. Films on ‘“ Transfer 


of Power” and “ Welding.” 7.30 p.m.—N.W. 
Branco: Engineers’ Club, Albert Square, Man- 
chester. ‘* Thread Rolling of High-Duty Studs and 


Bolts,’ A. W. Vickers. 6.45 p.m. 

Friday, Nov. 24th.—Storey’s Gate, St. James's Park, 
8.W.1. ‘* Drawing-Office Practice in Relation to 

Interchangeable Components,” C. A. Gladman. 

5.30 p.m. 


Institution of Sanitary Engineers 

Friday, Nov, 24th.—Caxton Hall, Westminster, 8.W.1. 
“The Behaviour and Treatment of Tron-Bearing 
Waters,” J. H. T. Griffiths. 2.30 p.m. 


Iron and Steel Institute 

Thursday and Friday, Nov. 23rd and 24th.—Inst. of Civil 
Engineers, Great George Street, Westminster, 8.W.1. 
Autumn meeting. Discussion on “* Blast-Furnace 
Operation and Problems.” 11 a.m. (Thursday) and 
10.30 a.m. (Friday). 


Junior Institution of Engineers 

To-day, Nov. lith.—39, Victoria Street, 8.W.1. Annual 
general meeting. 5.30 p.m.—SHEFFIELD SECTION: 
Metallurgical Club, West Street, Sheffield. Chair- 
man’s Address, C. B. Harley. 6.30 p.m. 

Friday, Nov. 24th.—39, Victoria Street, S.W.1. Chair- 
man’s Address, “*‘ Why the Juniors ?*’ James Calder- 
wood. 6.30 p.m. 


Miscellanea 

Puysics in Scottish InpustRiES.—The Scottish 
Branch of the Institute of Physics is to hold a 
meeting at the University of Glasgow (Natural 
Philosophy Building), on Saturday, November 25th, 
at 3 p.m., at which a symposium will be presented 
on “ Industrial Physics in Scotland.” The opening 
speakers will be:—Mr. W. Barr and Mr. T. F. 
Pearson, on ‘‘ Physical Control Methods in the Steel 


the meetings. 


before, the morning of the Monday of the week preceding 
In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 





Institute of British Foundrymen 


Saturday, Nov. 18th.—East Miptanps Brancu: Tech- 


nical College, Derby. ‘“‘ Cupola Control,” C. A. 


Payne. 6 p.m. 
Friday, Nov. 24th—FatkirK SEcTION: Temperance 
Café, Lint Riggs. ‘‘The Design and Testing of 


Space Heaters,” J. S. Hales. 7 p.m. 


Industry ”; Dr. A. G. White, on “ Physics in the Saturday, Nov. 25th.—BtrMIncHAM SEcTION: James 

Chemical Industry ” ; and Mr. W. G. Marskell, on Watt Institute, Great Charles Street. “ The Prin- 

‘ Physics in the Mechanical Engineering Industry. ciples of Mechanical Handling,” J. V. Smith. 

Tue InsTiTuTION oF Crvit ENGINEERS.—The 2.30 p.m. 

Council of the Institution of Civil Engineers has Institute of Fuel 

approved the formation of a fifth Division, to be| Wednesday, Nov. 22nd.—N.W. Section: Municipal 

known asthe Works Construction Division, under Annexe, Dale Street, Liverpool. Addresses by the 
President and Dr. E. 8. Grumell. 2.30 p.m.— 


the chairmanship of Lieut.-Colonel C. M. Norrie. 
Its objects are: ‘‘ The promotion of the science and 
art of engineering in relation to the ways and means 
of carrying out engineering construction on the site, 
¢.g., the use of machinery and plant, the design and 
maintenance of temporary works, the organisation 
of engineering labour (including foremen and 
inspectors), and the use and inspection of materials.” 
The opening meeting will be on January 2nd, 1945, 
when there will be a discussion on the rt of 
“The Organisation of Civil Engineering Work,” 


which has recently been prepared by the Institution 
and will shortly be.available for issue. All corporate 
members who wish to apply for registration as 


Friday, Nov. 24th.—ScorrisH SECTION : 


Mipianp Section : James Watt Memorial Institute, 
Birmingham. ‘“ The Practical Aspects of Reheating 
and Heat Treatment Furnace Insulation,” A. 


Stirling. 2.30 p.m. 
Royal Tech- 


nical College, Glasgow. ‘‘ The Mining of Coal,”’ Dr. 


W, Reid. 5.45 p.m. 
Institute of the Plastics Industry 


Tuesday, Nov.. 28th.—Waldorf Hotel, Aldwych, W.C.2. 


** Heat Utilisation in the Moulding Shop,” Dr. A. C. 
Dunningham. 6.30 p.m. 





members of the Division should inform the secretary 


Institution of Automobile Engineers 
a Nov. 21ste—CoventTry GrapvuaTEs: Technical 
College, Coventry. ‘Shop Sweepings,” A. G. 
Booth. 7 p.m. 


Keighley Association of Engineers $ 
Friday, Nov. 24th.—Devonshire Buildings, Devonshire 
Street, Keighley. Members’ discussion night. 
7.30 p.m. 


Manchester Association of Engineers 

Friday, Nov. 24th.—Engineers’ Club, Albert Square, 
Manchester. ‘ The Saeene of Hydraulics on the 

Design of Machine Tools,’”’ H. C. Town. 6.30 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 
To-day, Nov.’ 17th.—Mining Institute, Newcastle-on- 
Tyne. “In Search of Efficiency,” J. 8. Thompson. 
6 p.m. 
Royal Institution of Great Britain 

To-day, Nov. 17th.—21, Albemarle Street, London, W.1. 
“Ocean Pi , Depths, and Currents: The 
Work of the Hydrographic Department in Peace 
and War,” Vice-Admiral Sir John A. Edgell. 5 p.m. 
Friday, Nov. 24th.—21, Albemarle Street, London, W.1. 

“The Gas Industry, Yesterday and To-morrow,” 
E. F,,Armstrong. 5 p.m. 

Sheffield Metallurgical Society 

Saturday, Nov. 18th.—Sheffield Metallurgical Club, 198, 
West Street, Sheffield, 1. ‘‘ Technical and E i 
Problems in the Heavy Iron and Steel Industry,” 
R. A. Hacking. 2.30 p.m. 


Sheffield Society of Engineers and Metallurgists 
Monday, Nov. 20th.—Royal Victoria Station Hotel, 





Sheffield. ‘“‘ The Principles, Progress, and Possi- 
bilities of Powder Metallurgy,” W. D. Jones. 
6 p.m. 

‘Women’s Engineering Society 


Saturday, Nov. 18th.—20, Regent Street, 8.W.1, ‘‘Record- 





ing for Radio Transmission,” E. W. C. Wilder. 3 p.m. 





SS oD ee ee 





Nov. 24, 1944 


THE ENGINEER 








——— 
—— 


A Seven-Day Journal: 


Waterloo Bridge 


Av 10 a.m. on Tuesday last, November .21st, 
the new Waterloo Bridge was, for the first time, 
made available up to its full width for six lines 
of vehicular traffic (as compared with three lines 
on the old bridge). There was no ceremony. 
The new bridge, it will be remembered, was 
opened for two lines of traffic in August, 1942. 
It was not possible then to open the bridge for 
its full width because work was still p i 
at the ends of the bridge, and part of the road- 
way was occupied by cranes and other plant 
required for removing the contractors’ i 
and piles in the river and for the careful dis- 
mantling of the adjoining temporary bridge, so 
that it could be used again elsewhere. From 
December, 1942, pedestrians were able to use 
the new bridge and also a new western stairway 
at the north end, leading to Victoria Embank- 
ment. On Tuesday, a second stairway, adjoin- 
ing Somerset House, was brought into use, with 
a subway under Lancaster Place connecting the 
two stairways. The building of the new bridge 
was begun in October, 1937, and has continued 
despite the difficulties caused by war conditions. 
While under construction the bridge had: its 
share of *‘ incidents,” and its stonework bears 
many marks of bomb splinters. But for the 
war, the bridge would probably have been com- 
pleted in 1940. Small items of work still remain 
to be carried out during the next few weeks, 
and there is final clearance work to be done on 
the river bed. The present parapet railings 
along the bridge are only temporary, and will be 
replaced after the war by bal ing of a more 
suitable design. The demolition of the- old 
bridge pier at the edge of the Victoria Embank- 
ment and the removal of the masonry masses 
projecting into the river are also being post- 
poned. The London County Council’s appointed 
engineers for the new bridge are Messrs. Rendel, 
Palmer and Tritton, and. the design of the 
bridge was prepared by them in association with 
the Council’s chief engineer, Sir Peirson Frank, 
and in collaboration with the appointed Archi- 
tect, Sir Giles Gilbert Scott, O.M., R.A. The 
contractors for the new bridge are Peter Lind 
and Co., Ltd. 


Disposal of State-Acquired Firms 

Ar various times during the war the Ministry 
of Supply has acquired the share capital of a 
number of manufacturing companies in order 
to protect vital war production. On Monday, 
November 20th, the Ministry announced that, 
with the changing programme of war produc- 
tion, the necessity to retain control of some of 
these companies has now passed, and the 
Minister has therefore decided to make the 
shares available for purchase by approved 
buyers. The criteria to be used in selecting the 
buyer will be those adopted by the Board of 
Trade in selecting occupants for Govern- 
ment factories. in accordance with the public 
announcement recently made on this subject, 
and particularly the ability of the purchaser to 
make efficient use of the factory and to foster 
and develop the company’s production and its 
capacity to continue to employ its staff and 
workpeople. The firms for the shares of which 
the Minister is prepared to consider applica- 
tions to purchase are :—John Fowler and Co. 
(Leeds), Ltd.; John Stirk and Sons, Ltd.; the 
Bren Manufacturing Company, Ltd.; Industrial 
and Mechanical Engineers, Ltd.; the Melbourne 
Engineering Company (Melbourne), Ltd. Those 
who may be interested in the sale of the shares 
of the above-mentioned: firms are invited to 
approach the Director of Finance (Commercial) 
at the Ministry of Supply, Adelphi, London, 
W.C.2, not later than Friday, December 22nd. 


Richard Thomas and Baldwins 


Art the end of last week it was announced that 
a fusion is to take place of the undertakings of 
Richard Thomas and Co., Ltd., and Baldwins, 
Ltd. The directors of the two companies have 
stated that provisional heads of agreement have 
been signed, under which, as from January Ist 
next, Baldwins, Ltd., will transfer to Richard 





Thomas and Co., Ltd., its fixed assets, incliding 
its steel, sheet, and tinplate businesses, its 
businesses of manufacture of aluminium sheets 
and sections, alloy steels, steel tanks, cisterns, 
&c., and its colliery undertakings, together with 
the goodwill, its stocks, and work in progress. 
In exchange, Richard Thomas and Co., Ltd.; 
will allot to Baldwins, Ltd., ordinary shares 
ranking for dividend from January Ist, 1946. 
Coincident with this transaction, steps are to be 
taken to repay the prior lien debenture stock of 
Richard Thomas and Co., Ltd., thus leading 
automatically to the ending of “ control” by 
July, 1945. This agreement is subject to the 
approval of the shareholders, to all other 
necessary consents being obtained, and other 
legal formalities. It is proposed to change the 
name of Richard Thomas and Co., Ltd., to 
Richard Thomas and Baldwins, Ltd., and the 
name of Baldwins, Ltd., to Baldwins (Holdings), 
Ltd. The announcement added that arrange- 
ments will be made whereby Richard Thomas 
and Co., Ltd., will take over all staff and work- 
people employed by Baldwins, Ltd., at Decem- 
ber 31st, 1944. After the fusion both concerns 
will work in the closest collaboration in 

of the proposed modernisation of the tinplate 
and sheet industries in South Wales. 


The Newcomen Society 


THE annual general meeting of the Newcomen 
Society was held in London on Wednesday, 
November 15th, with Mr. E. Lancaster Burne, 
Past-President, in the chair. The annual report 
of the Council, which was presented by Dr. 
H. W. Dickinson, Joint Hon. Secretary, showed 
that the-total membership of the Society in this 
country on September 30th was 266, whilst the 
membership of the North American branch was 
over 4000. Deep regret was at the 
death on August 29th of the President, Mr. 
William Moorhead Vermilye, of New York. He 
was the second American member to be elected 
President of the Society, and had also served as 
Treasurer to the American Branch. Work on 
the composition of Vol. XXII of the “ Trans- 
actions ’’ had been suspended for a time, but, 
the report added, there was now every prospect 
of it being resumed. The result of the election of 
officers was announced as follows :—President, 
Mr. S. B. Hamilton ; Vice-Presidents, Dr. C. W. 
Colby, Mr. E. Wyndham Hulme, Dr. C. Penrose, 
Mr. J. Foster Petree, and Mr. Rex Wailes; 
Members of Council, Mr. A. A. Gomme, Mr 
David Roberts, Mr. Ralph Budd, Dr. W. C. 
Dickerman, Lieut.-General J. G. Harbord, and 
Dr. T. W. Martin. Dr. Dickinson and Mr. A. 
Stowers were re-elected Joint Hon. Secretaries, 
and Mr. J. Foster Petree continues as Hon. 
Treasurer. At the conclusion of the business of 
the annual meeting, Dr. Dickinson presented a 
paper on ‘Besoms, Brooms, Brushes, and 
Pencils.” 


Power Station Extensions 


Tue Central Electricity Board has announced 
that arrangements have been made for a large 
expansion of the generating capacity of the 
selected stations. which supply the grid, in 
order to meet the expected post-war demand for 
electricity. A programme of new generating 
stations and extensions is envisaged which com- 
prises an aggregate of over 3,000,000 kW of new 
plant and covers the period up till the winter of 
1948. The estimated expenditure exceeds 
£90,000,000. In the past nine months the 
Board has completed arrangements to meet the 
load in the winter of 1946 and has also arranged 
for some of the extensions in anticipation of 
increased demands during the two following 
winters. Owners of existing selected stations 
have been directed to proceed with the installa- 
tion of new turbines, boilers, and cooling 
towers which will increase the generating capa- 
city of those stations by some 900,000 kW by 
the winter of 1946 and by a further 340,000 kW 
by the winter of 1947. Arrangements have also 
been made for the construction of three new 
selected stations, the first sections of which will 
have an aggregate capacity of 270,000 kW by the 





winter of 1947. In addition, the Board has 
issued directions for the remainder of the exten- 
sions for the winter of 1947 and for some of 
those for 1948, subject to the work of manufac- 
ture and construction being deferred pending 
the receipt of further authority from the 
Government. In order that there shall be no 
delay in proceeding with the work immediately 
that authority is given, the Board has arranged 
with the selected station owners concerned 
including those who will provide two further 
new stations, to go ahead now with the pre- 
paration of designs and specifications, and 
provisionally to place contracts. 


James Watt International Medal 


At a meeting of the Institution of Mechanical 
Engineers on Friday, November 17th, it was 
announced by the President, Dr. H. R. Ricardo, 
that the James Watt International Medal had 
been awarded to Dr. Frederick William Lan- 
chester, F.R.S. This Medal, it may be recalled, 
was founded by the Institution in 1936 to com- 
memorate the bicentenary of the birth of James 
Watt, and is awarded every two years to an 
engineer of any nationality who is deemed 
worthy of the highest award that the Institution 
can bestow and that a mechanical engineer can 
receive. In making the award, the Institution 
has secured the co-operation of the leading 
mechanical engineering institutions and societies 
in all parts of the world. The citation of the 
present award says of Dr. Lanchester that “ his 
work in aerodynamics is recognised throughout 
the world. The Lanchester-Prandtl theory is 
basic to all modern developments in the field of 
aerodynamics. Apart from this, Dr. Lan- 
chester’s work on prime movers has been recog- 
nised as of fundamental importance. Besides his 
scientific work of outstanding distinction, he is 
also recognised as a practical éngineer whose 
work will have a permanent place in the history 
of technology.” 


A New Pipe Line for China 


RECENT reports from the Far East theatre of 
war make reference to the construction of a new 
pipe line from India to China. One terminus is 
stated to be at Calcutta, and the route taken 
leads through the Brahmaputra Valley to 
Assam and thence eventually to Burma and 
China. The diameter of the pipe line is, we 


, | understand, from 6in. to 4in. The plan is being 


carried out by Brigadier-General Lewis Pick, of 
the United States Army, who is in command of 
the engineers constructing the new pipe line. 
As can be well imagined, the route chosen 
involves the crossing of many rivers and other 
natural obstacles. The materials for construc- 
tion have had to be handled by railways of two 
different gauges, while road and air transport 
have each played their part. Some of the rough 
work in connection with the cléaring of the 
track through jungle was done by Indian 
pioneers. When the pipe line is completed, it 
will be possible to increase the air war in China 
and the Pacific. 


National Physical Laboratory Staff 
Changes 


Tue Secretary of the Department of Scientific 
and Industrial Research announces the following 
changes in the staff of the National ‘Physical 
Laboratory at Teddington. Mr. W. F. Higgins, 
Secretary of the National Physical Laboratory, 
has been appointed Superintendent of the 
Physics Division of the Laboratory, following a 
considerable period in which he had been acting 
in that capacity after the death of the late Dr. 
G. W. C. Kaye, F.R.S. Mr. G. A. Hankins, 
D.Sc., A.R.C.S., M. Inst. C.E., M.I. Mech. E., 
of the National Physical Laboratory, has been 
promoted Superintendent of the Engineering 
Division of the Laboratory, to fill the vacancy 
caused by the resignation of Dr. S. L. Smith. 
Mr. E. 8. Hiscocks, M.Sc., F.R.1.C., of the Raw 
Materials Department of the Ministry of Supply 
and previously of the Department of the Govern- 
ment Chemist, has been appointed Secretary. 
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The Human Element in British 
Coal Mining 


By SIR RICHARD REDMAYNE, K.C.B. 


No. I1—(Continued from 


T will be realised that in comparing present- 

day working costs with those of pre-war 
years one has to bear in mind the incidence 
of the wage factors mentioned above which 
did not obtain in the preceding years, 
e.g., (1) the payment of a flat rate advance 
(instituted in 1942) without regard to pro- 
duction; (2) the attendance bonus, which 
became a flat rate and is no longer an incen- 
tive to work regularly; (3) the Essential 
Works Order and levy (instituted in 1941) 
and, as has been already mentioned, the 
holidays with pay ;* and (4) last, but not 
least, the increase in the price of all material. 

Mine workers, from the point of view of 
method of payment, are divisible into two 
categories, t.e., pieceworkers and datallers, 
the former being paid on the basis of rates 
arranged by district agreement scales and 
datallers by day rates, also in accordance 
with district rates. These constitute the 
“basis” rates. But the basis rates do not 
represent the minimum wage, for in every 
district the basis rate was increased by a 
minimum percentage—that is to say, the 
basis rate plus the minimum percentage had 
to be paid to the mine worker whether the 
industry earned it or not, for it was a district 
minimum wage. The minimum percentage, 
like the basis rate, was fixed by agreement 
between the official representatives of the 
colliery owners and of the workmen. The 
“Greene” tribunal, on June 18th, 1942, 
recommended the establishment of a national 
minimum wage of 83s. per week for all adult 
underground workers, 78s. per week for all 
adult surface workers (at this time the 
average earnings of all adult workers below 
ground were £4 15s. 6d. per week, those of 
the pieceworkers being, of course, appreciably 
higher). 

By the Porter award (January, 1944) the 
minima were raised from 83s. to 100s. and 
78s. to 90s. respectively. 

There has been in operation since the year 
1921 throughout the whole industry a species 
of profit-sharing scheme, under which, after 
the deduction of “costs other than wages,” 
the proceeds of the sale of the coal at the pit- 
head are divided between wages and profits 
in a fixed proportion, the proportion allocated 
to wages being in some districts 85 per cent. 
and in others 87 per cent. The 15 and 13 per 
cent., as the case may be, allocated to profits 
does not mean that it is a capital percentage, 
but that for every £100 which remains after 
the deduction of “ costs other than wages ” 
(£85 or £87, as the case may be) £15 or £13 
goes to profit. 

ABSENTEEISM 

During the last great war the absenteeism 
remained fairly steady at 9-8 per cent., 
showing a decrease of nearly 1 per cent. in 
comparison with the pre-war (seven months 
immediately preceding the outbreak of war) 
position. 

The Coal Mining Organisation Committeet 
(1915-17) decided, after the most exhaustive 





* The rate of pay is now five guineas per week for 
workers of twenty-one years of age and over, four 
guineas per week for workers from eighteen to twenty- 
oné, three guineas per week for persons under eighteen, 
payable to all persons on the pay roll of the week pre- 
— holiday, irrespective of time worked. 

+ This Committee comprised three representatives of 
3g recenractiy of the colliery 
ef Inspector of Mines) as 


the miners, three prominent 
owners, with myself (Chi 
Chairman. 


page 387, November 17th) 


investigation of the position, that reduction 
of absenteeism offered the best possibilities 
of bridging the gap between the output of and 
the demand for coal, and estimated that, 
were voluntary absenteeism entirely elimi- 
nated (that is to say, the balance after 
deduction of 5 per cent., which they decided 
—after taking exhaustive evidence on the 
point—as being an ample allowance to cover 
all unavoidable absence from work due to 
death, accident, and illness of the individual 
or serious illness in the household) it would 
result in an enhancement in the annual out- 
put of between 13 and 14 million tons. 

Absenteeism is much heavier in the case 
of some classes of mine workers than in others. 
Thus, itis far greaterin respect of those engaged 
in work at the coal face (coalhewers, &c.) and 
in “ putting’ (putters being the lads who 
drive or ‘‘ put” the coal “tubs” from the 
face to the mechanical haulage junctions or 
“ flats’) than in that of datal or “ on-cost ”’ 
hands. The coalgetters (hewers and coal- 
cutting machinemen) earn highest wages, 
both they and the putters being engaged on 
more arduous work than that performed by 
the other classes of mine labour. As the coal- 
producing classes (hewers plus the transit 
hands) constitute roughly, on the average, 
two-thirds of the underground labour 
employed in British collieries, it is desirable 
that one should know, at any rate approxi- 
mately, what is the regularity of work on the 
part of this section from which most relief in 
production is to be obtained. 

The Coal Mining Organisation Committee 
found, contrary to what might have been 
expected, that in those districts where the 
natural conditions were least favourable to 
regular attendance at work, the absenteeism 
was lowest. Thus the districts having the 
thinnest seams of coal and those where the 
coal was hardest to get, showed, generally 
speaking, the best results in respect of regular 
attendance at work. In Scotland the 
absenteeism was lowest. 

The ‘Samuel’? Commission (March 6th, 
1926) stated (page 183): “The total 
absenteeism rate was 10 per cent. before the 
Eight Hours Act, 9 per cent. before the 
Seven Hours Act, and is about 8 per cent. 
now,” and they reckoned on 4} per cent. as 
exhausting unavoidable absenteeism. 

Absenteeism has increased greatly over 
the present war period. Thus, for all workers 
at collieries, surface and underground, it 
was, in the month of December, 1941, 9-65 
per cent.; in the month of December, 1942, 
10-79 per cent.; in the month of December, 
1943, 13-40 per cent. For the second 
quarter of the present year the figures are as 
follows :— 


Face workers : Per cent. 
. Voluntary absenteeism 8-6 
Involuntary absenteeism ... 5-8 
vie Aaa Pg ES 14-4 
Other underground workers : 
Voluntary absentecism __.... 7-0 
Involuntary absentecism ... 4-7 
Total... ... 11-7 
Surface workers : 
Voluntary absenteeism os 4:5 
Involuntary absenteeism ... 2-4 
Total 6 9 


It will be found on investigation of the 


of high absenteeism is concurrent with the 
payment of high wage rates. Another possible 
factor in the nt case is that income tax 
is chargeable for the first time against miners’ 
earnings above a certain level. 

The chief delinquents would appear to be ° 
the younger men. 

In regard to the present necessity for an 
increased production of coal, reduction of 
absenteeism offers the best and simplest way 
of meeting the situation, and it. does not scem 
fair or right that men exempt from the 
obligation of military service, on the ground 
of the nature of their civil employment, should 
abstain for no good reason from giving 
service to the industry at a time of grave 
national emergency. 


Hearn, Sarety, Hovusinec, aND WELFARE 


The belief prevalent in the minds of many 
uninformed persons—an opinion so widely 
held as to be almost general—that the con- 
ditions under which the coal miner works 
underground are not only unpleasant, but 
unhealthy, has probably its origin in the 
conditions appertaining to the coal mines in 
the “ bad old days” of over 100 years ago, 
when, indeed, the state of many coal mines 
must have been deplorable. It is, however, 
far from true of a modern colliery, with its 
roomy haulage and travelling roads, roof and 
sides supported by steel or brick arching and 
whitewashed right up to the faces, the only 
dust on the roadways being the sprinkling 
of grey stone dust, the adulterant to coal dust 
now required by Statute to be introduced in 
order to render the latter innocuous; the 
Toads right up to the coal face, and in a few 
cases the coal face also, lit by electricity, 
almost as well as in a London tube station ; 
the workmen conveyed to and from their 
respective underground districts by elec- 
trically driven engines; and the mine as 
well ventilated as the London Underground 
Railway system by great volumes of fresh 
air circulated by surface-placed exhausting 
fans, and kept dry—if it happens to be a 
naturally wet one—by electrically driven 
centrifugal pumps. 

The health of the miner is, indeed, better 
than that of many other classes of workers, 
for, if mortality tables are a guide, there are 
a number of occupations which show mortality 
rates in excess of that of the mineworker, ¢.7., 
potters, ironfoundry furnacemen, glaziers 
and polishers, cotton textile strippers and 
grinders, horse drivers in road transport, inn 
and hotel keepers, barmen, waiters, general 
labourers, glass blowers, wool card and frame 
tenters, stevedores, actors, bookmakers, and 
some others! Seeing that coal mining is the 
most dangerous of all industries—from the 
point of view of accidents—and that the 
deaths per annum from accident are included 
in the mortality figures, it will be realised 
what a healthy vocation is that of the coal 
miner. 

Classing all grades of mineworkers to- 
gether, the miner’s occupation, as has been 
already stated, is the most dangerous of 
all occupations, though, curiously enough, 
taking one class alone—that of coal hewers 
and getters—in point of fatalities caused 
whilst at work, they are surpassed by building 
trade foremen, platelayers, bargemen and 
boatmen, railway shunters, pointsmen, and 
some others. The highest rate of accident 
mortality in mines is that in respect of the 
conveyors of material to the shaft. 

The average death-rate from accident at 
the mine per thousand persons employed 
above and below ground at British collieries, 
calculated over long periods, has been as 
shown in tabular form below 
The rates for a single year may be very 








records of previous years that the incidence 


materially affected by a mining disaster, such 
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as a great colliery explosion, so I give the 
averages over decennial periods ; but in no 
previous year has the death-rate been lower 
than in 1943. But even calculated over 
decennial periods, the figures are not a 
precise guide for relative comparison, as, 
besides variation in the number of persons 
Death Rate from Accidents at Mine 
For the ten years 1873 to 1882 inclusive... 
For the ten years 1883 to 1892 inclusive... 
For the ten years 1893 to 1902 inclusive... 
For the ten years 1902 to 1912 inclusive... 
For the ten years 1913 to 1922 inclusive... 
For the ten years 1923 to 1932 inclusive... 
For the ten years 1933 to 1942 inclusive... 

For the year 1943) ...0 02. eee eee eee 1°00 
employed, there is another variant, namely, 
the number of shifts worked per person 
employed. Of late years, only, have such 

figures been available. 

Per 100,000 man-shifts worked at the coal 
mines, surface and underground, the rates 


are as from 1938 as follows :— 


at te et et et BD 
wo 
uw 


1938 ... -- 0-4) 
1939 ... . 0°37 
1#40 ... --» 0-43 
1941 ... oe 0°46 
1942 ... . 0-43 
1943 0-36 


In comparison with the principal coal- 
producing countries, Britain, with the ex- 
ception of France and Belgium, which have a 
slightly lower death-rate, would appear to 
occupy a foremost position in point of safety 
and a greatly superior position to that of the 
U.S.A. 

Where collieries are near to manufacturing 
centres—where there are large towns—the 
housing problem of the miners is one and the 
same as that of general housing of the neigh- 
bouring towns; but as many of our coal 
mines are situated in rural districts (as, for 
instance, in the case of the greater part of 








Northumberland and Durham, Scotland, South 
Yorkshire, Derbyshire, Notts, Kent, and the 
Welsh valleys), the provision of suitable 
dwellings is a separate and distinct one and 
houses have to be provided by either the 
colliery owners (e.g., in Northumberland and 
Durham the colliery villages are the property 
of the colliery owners and are provided rent 
free to the workers) or by building companies. 
Some of the houses in the older colliery 
villages leave much to be desired in the way 
of amenities, and every right-minded person 
will agree that these “ugly and wasteful 
legacies of the past should be swept away, 
and not only better houses, but better 
amenities—that is, recreation grounds, village 
planning, tree planting, and so on—should 
be, not the exception, but the rule.”{ Many 
of the cottages, even in some of the old 
country villages, must, however, be regarded 
as exempt from the above proscription. 
Those which have of late years been 

are commodious, comfortable, and well 
appointed. 

Changing rooms and baths, perfectly 
heated and ventilated, and supplied with 
both hot and cold water, are provided at the 
surface of many of the collieries, so that the 
workmen can proceed to and from their work 
clean and in their ordinary clothes—a great 
boon to the housewife! There are already 
built, or in course of construction, 379 of 
these, sufficient to provide accommodation 
for 460,992 persons, or 65 per cent. of the 
colliery wage-earners. 

The fund for the provision of the baths 
and certain other amenities is provided by: a 


t ‘Coal and Power ” (1924), page 459, the report of 
an inquiry presided over by the Right Hon. Lloyd D. 





George, O.M., M.P. The present writer was a member 
of this Committee, so ventures to quote from the report. 





levy of 1d. per ton on all coal raised in the 
country. About £20 million sterling has so 
far been expended by the Miners’ Welfare 
Commission on pithead baths, canteens, 
recreation grounds, pavilions for games, 
children’s playgrounds, swimming pools, 
institutes and halls for indoor amusements, 
for research, and so on. At the canteens the 
miners can obtain an excellent meal if they 
so desire, and 930 collieries are provided 
with these canteens, catering for 89-8 per 
cent. of the miners. 


THE CHARACTER AND IDEOCRACY OF THE 
British Coat MINER 


In order to understand the full significance 
of the problems with which the coal mining 
industry of this country is at present faced, 
it is essential that one should be 
of some knowledge of the history of the 
mining population, for the psychology of the 
miner of the present day is largely the result 
of the impact of past experiences and of racial 
characteristics. The miners differ greatly, 
as between coalfields, in their characteristics 
as well as in their dialect, and racially also. 
Thus the Welsh miner is a Celt, possessing 
all the emotional characteristics of that 
attractive race; whilst the Northumbrian 
and the Durham miner—to give an extreme 
example—is, on the other hand, largely of 
Danish origin (a fact indicated by some of 
the words in common use among them), and 
is more taciturn and argumentative. The 
Scotsman is a Pict, the Midlander a Saxon, 
and the Lancashire miner a mixture of Danish, 
Irish, and Saxon. Living apart from other 
workers, as they do in many cases—and in the 
past much more so than at present—they 
have, in process of time, evolved character- 


408 


THE ENGINEER 


Nov. 24, 1944 








istics largely peculiar to themselves. Their 
existence in the “‘ bad old days ” was a hard 
_ one, their efforts .at combination to secure 
better conditions were strenuously opposed, 
in most cases by the colliery owners, and 
they only attained their objectives by, the 
weapon of striking. In the actual perform- 
ance of their work they are not surpassed by 
any foreign miners. Their qualities of 
bravery, resource, and endurance are never 
better exemplified than on the occurrence of 
a great colliery disaster. “Amid all the 
horror and misery engendered by these 
terrible disasters there always stands out in 
splendid relief the calm heroism and effi- 
ciency of those chiefly affected, namely, the 
colliery officials and workmen, and, I would 
add, the women. It has been in the past my 
sad and anxious duty to be present. at and 
in the mine immediately after many of these 
disasters, and I have never ceased to marvel 
at the intrepidity and wonderful subordina- 
tion of self to the exigencies of the moment 
on the part of everyone concerned: 
ment, mine officials, and workpeople.’’§ 


CoNCLUSIONS 


It will be perceived that I have not cate- 
gorically answered the hypothetical questions 
with which these articles open, for the reason 
that the honest inquirer will have made his 
own correct deductions from the facts which 
I have endeavoured to place before him, for 
I have deemed it advisable, as far as possible, 
to act in the capacity of an amicus curie and 
refrain from a declaration of personal views. 

I yield to no one in my liking for the miner 
and my admiration of his many sterling 
qualities—several of my best friends in life 
have been working miners from whom I have 
learned much—but I believe as a class they 
suffer, many of them, from the disadvantages 
of their merits. The miner ig of an inde- 
pendent character, strenuous and conserva- 
tive in the maintenance of what he considers 
to be his due by custom, right, and privilege, 
and resentful of interference. A perusal of the 
history of British coal mining will show how 
liable he is to go on strike on small provoca- 
tion. He is both intelligent and brave and, 
I maintain, most patriotic. With his 
capable representatives in Parliament and 
elsewhere—men who have themselves risen 
from the ranks of working miners—the coal 
miner is an important factor in the evolution 
of democracy and the new adjustment of indus- 
trial and social conditions which is perhaps 
the most prominent feature of our day. The 
great change for the better in nearly all the 
conditions of life amongst working miners— 
which has been secured partly by their own 
exertions, but in greater measure as a result 
of the general raising of the standard of 
obligation to the manual workers—and which 
presents a striking contrast, not only to the 
state of things prevailing, say, a century ago, 
but what prevailed within a period covering 
the working life of the fathers of most miners 
now living, will be evident from what has 
been set forth in these articles. 

As to the future, I think the following may 
be regarded as axiomatic :— 

The best hope of raising wages and the 
standard of living lies in raising the standard 
of the efficiency of labour, in other words, in 
raising the output per person employed. 

In normal times the bulk of the labour 
employed in British coal mines is better 
remunerated than that engaged in most other 

industries. 

Wages must depend on the ability of the 
industry to pay, rather than on the cost of 


living. 





§ Presidential Address to the Institution of Civil 
Engineers, November, 1934. Redmayne. 


less to capital than in any other industry. 


In the coal mining industry a larger pro-|by nationalisation of the coal mines, are 
portion of the proceeds goes to labour and | quite erroneous suppositions. 


When the industry was under complete 


That a chronic state of embitterment | Government control during the last war (1917- 
exists between colliery owners and their|21) there were strikes and unrest greater than, 
workmen, and that this could be remedied! at almost any other period. 








The Engineer in India 


By Professor C. A. MIDDLETON SMITH, M.Sc., LL.D., M.I. Mech. E. 


No. X—(Continued from page 390, November 17th) 


CocHIN 


ASSING. by the Portuguese port of Goa, 
on the Malabar coast, the aie other port 
of any magnitude on the western seaboard is 
that of Cochin. This place is of historic 
interest, for the first European building in 
India was erected there in 1504. Cochin has 
been a major port under the control of the 
Goyernment of India since 1936. It serves a 
vast hinterland, including the States of 
Cechin and Travancore, and the southern 
districts of Madras Presidency. Situated at 
the seaward entrance to an extensive system 
of land-locked lagoons there is an area of 
120 square miles of sheltered backwater 
behind an opening 1400 yards wide, available 
for deep-water traffic in the worst monsoons, 
with a splendid anchorage at all times of the 
year. Berthing accommodation has been 
provided by the construction of deep-water 
wharves along the water front. 

Probably no dredging since the early days 
of the Suez Canal project aroused so much 
technical interest and controversy as the 
opening up of Cochin Harbour, on the Malabar 
coast, 580 miles from Bombay and 307 miles 
from Colombo. For seventy years one engi- 
neer after another made proposals for various 
schemes, but nothing was done until, after a 
long prelimi investigation by the local 
Public Works partment’s engineer, Mr. 
Alan Campbell, and a cautious but encourag- 
ing report by Sir John Wolfe Barry and 
Partners, the Government of Madras 


very | appointed (1920) Mr. (later Sir) Robert 


Bristow. as harbour engineer-in-chief. He 
drew up a long-term programme of improve- 
ment. This was further developed later in 
consultation with a committee of West- 
minster consultants :—Mr. H. H. G. Mitchell, 
of Messrs. Coode, Fitzmaurice, Wilson and 
Mitchell; Mr. G. E. W. Cruttwell, of Sir 
John Wolfe Barry and Partners; and Mr. 
F. Palmer, of Messrs. Rendel, Palmer and 


LW. Line 





Bristow scheme for the. construction and 
maintenance of a channel across the bar and 
the use of a ahora suction dredger and 
floating pipe line was feasible. A channel, 
450ft. wide by 36ft. deep at low water by 
3 miles long, in the open sea, was dredged, 
first across a bed of soft mud, then through 
a deep bed of intensely hard sand, containing 
titanium, and finally across a flat secondary 
bar of dense yellow sand, packed so hard as 





to be almost like soft sandstone rock. 








Weather conditions made the time avail- 
able at most only four months day-and-night 
dredging per annum, with the possibility 
that the monsoon seas would fill up the 
partial cut. 

A suction cutter dredger, without hoppers, 
but with a centrifugal pump, discharging 
spoil through a floating pipe line, 4000ft. 
long and of 39in. diameter, was used. 
Experts described this work as one of the 
notable engineering feats in port develop- 
ment at that time. At first there were many 
failures, disappointments, and readjustments 
of the plant. Finally, in March, 1929, 
nearly 3 million cubic feet of material had 
been dredged in three months, and the work 
was completed eighteen days before the 
“ programme ” date. In following years the 
suction dredger swept the channel from end 
to end in about five weeks each time, with- 
out interfering with traffic to and from the 
harbour. Since 1931 the channel has been 
in constant use for vessels up to 30}ft. 
draught. 

A large island (900 acres), called Willing- 
don Island, has been made from sand and 
shells dredged from the bottom of the sea. 
Road and rail developments, including large 
bridges, have been made to facilitate traffic 
to the port. The scheme was promoted by a 
co-operative arrangement between the Govern- 
ments of India, Madras, Cochin, and Travan- 
core. The port serves a densely populated 
hinterland and a district which over 400 
years ago was the first European link with 
India. It is the most beautiful harbour in 
India. 


MaprRas 


The foundation of this city dates from 1641, 
when Francis Day, of the East India Com- 
pany, obtained a grant from a native ruler for 
land in the Bay of Bengal. Madras is now 
the third city in size in India. It extends for 
several miles along the sea and for some 
4 miles inland. The 
sea bottom along the 
coast is unusually flat, 
reaching to a depth of 
10 fathoms only at 


Revetment 


uw Line about 2 miles from the 

\/ : shore. 
y _ Large sums have 
-A- -8- -¢- been spent upon the 
4st. STAGE. : 2nd. STAGE, rd. STAGE. harbour, which is 
sic entirely artificial, and 
DEVELOPMENT OF MADRAS HARBOUR is projected out from 
a straight beach, the 
Tritton. This committee decided that the|small river which entered the sea just to the 


south having but little significance as far as 
the harbour is concerned. A great problem 
for the engineers was the deposit of sand, 
caused by a littoral drift along the Coro- 
mandel coast. The movement of a volume of 
sand (roughly 1,000,000 tons of which passed 
any given spot in the course of the year), the 
direction of travel being mainly from north 
to south, made many adjustments of the 
original schemes imperative. Indeed, the 
history of the harbour has been an unceasing 
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struggle to overcome the menace of the sand 
deposits. 

The harbour was originally formed, in the 
absence of any natural inlet or arm of the sea, 
as an enclosure between two breakwaters 
built out from the shore. These were turned 
inwards towards a central entrance or 
harbour mouth, as in A of the attached 
drawing. 

As the littoral drift of sand banked up 
against the south breakwater and began to 
pass by it, tending to block the entrance, 
this entrance was abandoned and closed, and 
another one opened on the north side, with 
a new arm of the breakwater extending for 
protection beyond it, as in B. In the next 
phase, as the accretion of sand continued, an 
extension of the south breakwater was 
carried further out to seaward, as in C, in an 
endeavour to arrest the travel. It still con- 
tinues, however, though in diminished volume 
in the deeper water, and the latest proposal 
is to install sand pumps and pipe lines to 
draw sand from the south and deliver it to 





the north of the harbour area, On the north 


of such operations during the long monsoon 
periods was a handicap to commerce. The 
immediate hinterland of the port was known 
to be neither very extensive nor very rich, 
and it was obvious that a necessary con- 
dition of any development of trade would be 
direct railway communication with the 
Central Provinces. For a distance of 600 miles 
the coastwise strip between the sea and the 
Eastern Ghats was served only by a single 
line of railway running parallel to the coast, 
and the Government of India therefore 
planned a railway connection, 291 miles, to 
link up the port with places connected by 
rail to Calcutta. The new line cost more than 
the harbour works, but it permitted the 
development of attractive country, some 
80,000 square miles in area. 

The harbour is a natural haven of the 
lagoon type, into which, until compara- 
tively recent times, only shallow-draught 
lighters could enter ; ocean-going vessels had 
to remain at anchor in the roadstead half a 
mile off shore. 

Many schemes had been suggested for a 





The Government of India decided to take 
over the harbour works from the B.N.R., and 
to administer it through the Indian Railway 
Board, the late Sir Clement Hindley being 
then Chief Commissioner for Railways. Mr. 
W. C. Ash succeeded Mr. H. C. Reid as 
engineer-in-chief (1928). The detailed story © 
of the lay-out of the harbour, the manner in 
which difficulties were overcome, and the 
careful investigations made concerning the 
action of the littoral drift, including a com- 
parison with other cases in different parts 
of the world, the reclamations, dredging, 
harbour works, and equipment, has been 
told by the engineers responsible.t One 
great problem was the permanency of the 
sand bar, for authors of earlier schemes, 
although impressed by the fact that a million 
tons of sand annum any given 
spot affecting , placed the possibility 
of a deposit at Viza; izagapatam at one-tenth of 
that or even It was finally dis- 
covered that actually the figure was nearly 
a million tons per annum, the result primarily 
of wave action accentuated at times by shore 
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beach, hitherto, erosion has occurred, and 
replenishment has been prevented by the 
harbour stopping the sand travel, while the 
accumulation on the south has been so exten- 
sive that the inner basins of the harbour are 
formed in it and sheds and other surface 
works founded upon it. 

Deep-water quays and lighter wharfs, a 
boat basin, a timber pond, transit sheds and 
warehouses, electric and hydraulic cranes are 
some of the facilities offered by the harbour, 
which is directly served by the South Indian 
and the Madras and Southern Mahratta 
railways. The harbour is equipped with 
many sets of ground anchorages for ships 
lying away from the quays. 


VIZAGAPATAM. 


This port is situated almost midway along 
the 1000-mile length of coast between 
Calcutta on the north and Madras on the 
south. Sea trade of limited volume had 
been carried on at several places along 





the coast, including Vizagapatam, by means 
of lighters or surf boats, but the uncertainty 


PLAN OF MADRAS HARBOUR 


harbour, to be a gateway for the centre of 
India, but it was not until the success of the 
Madras Harbour Project (1881) that detailed 
consideration was given to proposals on 
similar lines to those which had proved 
successful at Madras. The B.N.R. took up 
the project (1921), but their consulting engi- 
a|neers, Sir John Wolfe Barry and Partners, 
favoured an inside land-locked harbour 
rather than an outside harbour, as at 
Madras, and as was formerly suggested. 
Physical circumstances are different at the 
two places; at Vizagapatam there is a bay 
with a rocky promontory (Dolphin’s Nose) 
forming the south horn of a crescent of hills, 
within which lies a swamp. Some 200 miles 
of catchment area discharges water through 
the swamp, the channel, as it joins the sea, 
following close to the north shore of Dolphin’s 
Nose. The entrance channel to the harbour 
presented a great difficulty, as the swamp was 
divided from the sea by a sand spit. The 
main difficulties were to deepen and widen 
a channel into the harbour, dredge the sea 
bed beyond, and dredge the sand bar at the 
east end of the channel. 





currents. An ingenious working model, to 
a natural scale of 1/100 was constructed 
(1931) to investigate many ideas. Some 
solution of the outer channel problem had to 
be found or the £2,000,000 already expended 
would be idle, as ocean-going ships would not 
be able to enter the harbour. 

Finally, two merchant ships were pur- 
chased cheaply during the slump and scuttled 
in position (1933), ballasted inside and 
protected outside. They formed the 
nucleus of an inland breakwater forming 
a pocket or trap from which sand is 
dredged and anes to the north of the 
entrance. 

The harbour was formally opened by the 
Viceroy in December, 1933. The actual 
cost of construction work, exclusive of land 
purchased (15 square miles) and interest, was 
(1933) £1,830,000, when a further sum of 
£258,000 was estimated for port equipment. 
It was realised that it would take some time 
to gain more than a small return on the capital 





+ J., Inst. C.E., Vol. L, 1935-36, Ash and Rattenbury? 
on Vizagapatam Harbour. 
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expended, but the development of the hinter- 
land justified the work. 

The maximum draught for ships is 
28ft. 6in. Although only a limited accom- 
modation was provided at the outset, the 


port was planned on a large scale, so that, 
as the demand increased, it would become 
as important for trade as any port in the 
Kast. 

(T'o be continued) 








Research and Development in 


Aeronautics" 
By H. E. WIMPERIS, C.B., C.B.E.+ 


A Survey or DEVELOPMENT 


MOST striking development is the immense 

change in the external form of aircraft 
during the past twenty years—the clean-limbed 
monoplane with its retractable undercarriage 
and tail wheel, its smooth wing surface and 
fuselage, its consequent low drag and high 
speed, and the promise of other good things yet 
to come. At the close of the First World War 
the highest speed of flight was but little over 
100 m.p.h.; it grew by 1939 to more than 450 
m.p.h. Between the same years the greatest 
altitude of flight rose from 20,000ft. to 56,000ft.; 
whilst the maximum range rose from less than 
2000 miles to over 7000 miles. During this time 
the aero-engine advanced in power and in 
thermal economy ; whilst new materials used in 
construction and the discovery of new methods 
of design steadily improved the aeroplane’s 
load-carrying capacity. 

W. S. Farren in his Seventh Wright Brothers 
Lecture (1943) made an arresting statement on 
the pi made in fighter and bomber 
development during the previous twenty-five 
years. Taking as examples the S.E.5 and 
Spitfire fighters and the Handley-Page 0/400 
and Lancaster bombers, he summed up the 
comparison as follows :— 


**'The most obvious differences are the change 
from biplane to monoplane and the general 
cleaning-up due to enclosing the crew, abolishing 
external wing bracing, and retracting the under- 
carriage. Comparing them type by type, the 
.overall dimensions are not very different. The 
Spitfire has the same wing surface as the S.E.65, 
about half the drag, nearly twice the strength, 
three times the four times the total 
weight, four times the military load, and seven 
times the power. The Lancaster has about half 
the drag of the Handley-Page 0/400 on the same 
span of wings and about three-quarters the 
wing surface. Its total weight is nearly five 
times as great; the wing loading over six 
times ; the power seven times ; and the military 
load, with a 25 per cent. greater range, over 


eight times.” 
With speeds of over 450 m.p.h., altitudes of 
over 50,000ft., and exceeding 7000 miles, 


it is natural to ask how much farther can man’s 
ingenuity press on. Are we approaching a 
physical limit of future aircraft development ? 
Consider flying range first. When one wishes 
to assess its possible increase, one must 
remember that there is one particular angle of 
wing imcidence and one only which gives the 
highest ratio of lift to drag. This angle is 
independent of air density, and so does not 
change with the altitude of flight. What does 
depend on altitude is the most economical speed 
at which to fly, for the speed must always be 
such as will give the correct lift to balance the 
load carried. This angle of wing incidence 
provides the greatest economy and is therefore 
the one which for a given load of fuel will ensure 
the longest possible flight. The ratio of lift to 
drag will, when the laden weight is known, at 
once give the force of drag to be overcome, 
and this, multiplied by the air miles flown per 
gallon, measures the effective work done for 
each gallon of fuel. The specific engine economy 
measured in pounds weight of fuel consumed 
every hour for each horsepower developed must 





* Thirty-First Thomas Hawksley Lecture, presented 
before the Institution of Mechanical Engineers, Novem- 
ber 17th. Abstract. 


balance this when corrected for airscrew effi- 
ciency. If, for example, the best gliding angle 
be 1 in 15, the airscrew efficiency 85 per cent., 
the engine consumption }lb. per horsepower: 
hour, and the proportion of initial fuel load to 
initial total laden weight be one-half, the range 
of flight works out at 6000 miles. If half that 
fuel load be replaced by payload, the range will 
naturally be half this. The first 10 per cent. of 
fuel weight will take the aeroplane about 1000 
miles and each additional 10 per cent. a slightly 
longer distance, as the flying weight gradually 
gets less. 

What are the chances of adding greatly to 
this range ? There is little to be gained by 
increasing the airscrew efficiency, since the 
present figure is so high, and probably not much 
can be looked for increase in fuel economy ; 
but there is certainly room for a substantial 
decrease in drag, even though its attainment 
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FIG. 1—FACTORS IN GROWTH OF SPEED 
(HEINKEL) 


may mean the replacement of the tractor air- 
screws by pushers—or, even better, once 
reasonably high fuel economy can be presumed 
—in the use of jet propulsion. The abolition 
of the airscrew would at once make it worth 
while to employ really smooth surfaces for 
wings and fuselage, and so reduce the drag 
substantially. 

Great efforts have been made in recent years 
in the aeronautical laboratories of the more 
important countries to determine how far, and 
in what way, the air drag on aircraft can 
be reduced, and as the largest single item con- 
tributing to the total is the wing drag, it is 
wing sections and wing surfaces that have been 
specially studied. Near the leading edge of a 
wing the air flows in regular layers over the 
surface (like the slipping of a pack of cards), 
but this does not extend over the whole wing, 
far from it. If ever we could find a way to cause 
the flow to be laminar over the whole wing we 
could save as much as three-quarters, or even 
more, of the wing drag. So any step in that 
direction is most important. It is hard to attain 
in practice because the laminar layers are very 
sensitive to wing surface roughness or even to 
@ quite gentle waviness in shape. They are 
sensitive also to wing vibration. An obstruc- 
tion of no more than one-thousandth part of 
an inch is at once noticed. Oddly enough, it 
was the flying amateurs who built experimental 
gliders who first reported this. They found 
that better angles of glide were obtained if they 
first carefully dusted their wings, and this 
housemaidenly attention led the way to subse- 
quent scientific investigation, which fully 
justified that meticulous care. 

When flying at the most economical speed 





and the energy expended in flying 1000 miles 
will therefore be the same at all altitudes, even 
though a more rapid journey may be associated 
with the greater height. This tacitly assumeg 
that the engine will give the same power for 
the same fuel consumption—as it should. But 
flying high has the immense advantage that, 
given adequate meteorological information, it 
is possible to seek out the level of the most 
favourable tail wind. For such flights, which 
may extend well into the stratosphere, an 
enclosed cabin in which the pressure can be 
maintained at that normally met with at, say, 
10,000ft. is needed. 

The coming years will certainly see an increase 
in aircraft size. One of the new civil types in 
Britain is the Avro York, of 60,000 Ib. laden 
weight and a reported tare weight of little over 
half of that amount, the air range with a load 
of 4 tons being about 3000 miles. We hear also 
of a Bristol aeroplane of a planned weight of 
over 100 tons; of a Douglas B.19 weighing 
nearly 80 tons; of a Glen Martin Mars weigh- 
ing some 70 tons; of a Kaiser-Hughes flying. 
boat of no less than 180 tons carrying a pay- 
load of 30 per cent. Such huge craft will give 
an agreeable sense of spaciousness to their 
passengers, but where high frequency of service 
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FIG. 2—INFLUENCE OF FUEL ON RANGE (WARNER) 


is the aim, it will usually be necessary to be 
content with more modest dimensions. 


Arr RESISTANCE . 


No way is known at present for avoiding 
entirely the enormous increases in air resistance 
which arise when the speed reaches that of the 
velocity of sound (750 m.p.h. at sea level and 
650 m.p.h. in the stratosphere), nor does any 
effective means seem to be at present in pros- 
pect. For civil flying this should, however, not 
be important ; financial economy advises much 
lower speeds. As Warner has shown, there is at 
present little economical advantage in flying faster 
than 230 m.p.h. The comfort of the passengers 
carried is also best served by moderate speeds. 

The effect of the compressibility of the air in 
limiting the speed attainable by aircraft was 
well brought out by W. 8. Farren in his Seventh 
Wright Brothers Lecture (1943) :— 

‘Within the limits of our present knowledge 
the most economical way to fly faster is to fly 
higher. Let us suppose that we can extend the 
range of operation of power plants so that pro- 
pulsive power is independent of height. Taking 
an aeroplane with the characteristics of the 
Spitfire (and assuming that Cp,=0-022 under 
all conditions), the curve of speed against height 
is shown in Fig. 3, labelled A. The line of sonic 
speed (Mach number=1) is crossed at 65,000ft. 
In practice, the effect of the compressibility of 
air begins to be felt at about M=0-65 at 
33,000ft. at a speed of about 430 m.p.h., and 
the rapid rise of Cp, with M brings the curve 
for greater heights down to about the level of 
curve A,. The loss of speed is very large. 

“If, by devising forms that will ensure some 
measure of Jaminar flow, we can halve.Cp, and 
at the same time avoid compressibility effects, 
we get curve B. But if compressibility has the 
same kind of effect as on the original aeroplane, 
the result: will be to depress the speed to curve 
B,. Similarly, reducing Cp, to one-quarter of 





there is no gain in flying high, for the drag will 





+ Past-President, Royal Aeronautical Society. 


always be proportional to the laden weight, 


the original value, we get curves C and C). 
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“ Tf we are to reach really high speeds econo- 
mically, it is clear that we must devote at least 
as much effort to avoiding or reducing the effect 
of compressibility as to reducing the ‘low 

d’ value of Cp,. On the other hand, at 

ds at which it is likely to be economical to 
cruise for long distances, compressibility will 
for some time be relatively unimportant, and 
laminar flow forms offer outstanding prospects. 
In round figures, range and economical cruising 

d are inversely proportional to the square 
root of Cp,. If we can have Cp,, both range 
and cruising speed will rise by 40 per cent.” 

It will be seen that in not one of the instances 
taken does the speed reach 600 m.p.h. at any 
height, despite an assumed reduction in drag of 
as much as 75 per cent. 


Jet PROPULSION AND THE FiyIne WING 


There are many inducements for the wide 
adoption of jet propulsion once it has been made 
reliable and efficient, though the mathematical 
task of rightly designing the air flow passages 
and the thermodynamic problem of providing 
for efficient compression and combustion are 
far from simple, and a strenuous task lies ahead 
for the engineers engaged on this development. 
There is no reason, however, to doubt their 
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success, and the future lies rather with the jet- 
propelled engine than with the types we have 
hitherto known. It is gratifying that Britain 
has taken so leading a part in this pioneer work. 

In addition to the abolition of airscrew and 
reciprocating engine, can we also, on the larger 
aircraft, abolish the tail also? This would 
give us a veritable “ flying wing.” Its wing 
structure could be made deep enough to be 
capable of providing all the storage accommo- 
dation we need, though it would require an 
equivalent of the stabilised plane and rudder 
to be provided, somehow, in the actual wing 
design itself by sweeping the wings backwards 
or forwards. But it would be by no means easy 
to ensure in such a design for that ease in 
handling the controls such as is given in tailed 
aeroplanes. Nor is the alternative of placing 
the control surfaces ahead of the main struc- 
ture a happy one, since it suffers from the dis- 
advantage that the air becomes disturbed before 
it reaches the lifting plane, in which event the 
possibility of arranging for laminar flow over a 
large part of the wing surface, which would be 
so much assisted by the use of jet propulsion, 
would be lost. Moreover, one must consider 
the convenience of such an arrangement for the 
loading of cargo. Experience during the 
present war has shown that the long type of 
fuselage has the advantage of providing easy 
entry into the hold. This would not be simple 
in a “flying wing,” and there would besides 
be the objection that a lateral distribution of 
heavy loads would add materiallf to the diffi- 
culty of lateral control, especially in a spin. 


tion will be favoured. For the flying-boat some 
form of hull seems essential, though no doubt 
the shapes now prevalent will be modified as 
and when jet propulsion is used. At present 
the engines have to be inconveniently elevated 
in order to raise the airscrew above the risk of 
damage from heavy spray, and stability on the 
water would be much improved once the centre 
of gravity could be lowered. 


RADAR 


Some of the developments of recent years 
have, oddly enough, derived from research work 
undertaken without the least intention of pro- 
ducing any such result. Perhaps the most 
striking is in the field of radio. Of many of these 
applications it is not yet possible to speak in 
public, but one of them has been placed on the 
* part-publication ” list, namely, radio-loca- 
tion, or ‘‘ radar,” as it is now called. 

It had long been known that electric oscilla- 
tions due to engine ignition circuits could easily 
be detected from afar, were they not-confined 
at birth by the customary metallic screening. 
But suppose a sudden radio wave or impulse 
were sent out from a transmitter, would it not 
set into oscillation all metal structures in its 
path, despite any possible attempt at screening, 
and, if it did, could not like oscillations on 
re-radiation be detected and measured by 
radio direction-finding apparatus of sufficient 
delicacy ? This vital information arrives with 
the velocity of light—186,000 miles a second—a 
contrast, indeed, with the leisurely travel of 
the exasperatingly slow sound ray method pre- 
viously relied on. During the interval before 
the sound ray could reach a sound-location 
station the aircraft might have moved in any 
direction through a distance of several miles, 
whereas the corresponding uncertainty in the 
case of radar is but a centimetre or so ! 

It will be obvious that radio inventions of this 
type will be invaluable to civil aviation after the 
war. At the time it was made, I was being 
pressed by the civil aviation authorities to 
provide some method which, even in adverse 
weather conditions, would announce the position 
of incoming air liners, and which would enable 
them to avoid collision even in cloud or thick 
weather. It was tantalising to know the solution 
of both these requirements and yet be unable to 
reveal either, in view of the dominant claim for 
military secrecy. After the war these methods 
will render civil air routes vastly easier to 
organise and make them far safer than ever 
before. 


NationaL AERONAUTICAL RESEARCH 


A striking advance was made when America 
built the first compressed air tunnel, with the 
object of increasing what is called the Reynolds 
number of the test by using high-density air. 
In flight this important numerical criterion may 
run as high as 10,000,000 to 20,000,000; and 
if during the model tests in the wind tunnel it 
falls too far below this standard, the air flow 
pattern is no longer similar, and misleading 
results may be obtained. A more recent require- 
ment in wind tunnel design, both in the United 
States and in Britain, is for speeds high enough 
to enable compressibility effects to be studied. 
In this case it is usually found most economical 
to work at sub-atmospheric density. And all 
the while the size, and therefore the power, tends 
to grow. In this development the United States 
easily leads the world. It is doubtful whether 
the power taken by all the wind tunnels of 
every type in Britain (up to a few years ago) 
exceeded 25,000 H.P., whereas in the United 
States the Government-owned ones aloné 
needed 250,000 H.P., or ten times as much. 
With the model testing tanks used for seaplane 
research, America again is far ahead, whether 
one measures by the combined size of the tanks 
available or by the power used to run them. 
It will be seen therefore that in these forms of 
aeronautical testing capacity America has an 
immense lead. Much therefore will be expected 
of her and no doubt much will be gladly given. 
It may be asked whether in these circum- 
stances Britain will be able to hold her own, 
But we have a gift for improvisation, and 
much, indeed, can be done by taking thought, 


stature of our wind tunnels. Weshall, however, 
need to draw on our ablest workers, for, as 
J. B.S. Haldanet has put it, great men are more 
important to science than great laboratories. 


Post-Waz DEVELOPMENT 


Just before this war the yearly mileage flown 
on the regular civil airways was over 200 million 
miles. This may sound a great distance, but 
if one assumes 2000 miles to be the average 
distance flown in a week by each aircraft, the 
number required for the whole world would be 
but 2000 (actually the number was slightly 
less). If the working life of an aircraft be five 
years, this would call for an annual replace- 
ment production of air liners of no more than 
400. When one reflects that present world 
output is over 100,000 a year, and possibly 
not far off 200,000, one senses the terrific change 
in scale which the coming of peace must bring 
about. On the whole, it seems that one must 
be prepared for a reduction in the world output 
of aircraft of all kinds of at least 90 per cent. 

The United Kingdom and Empire air routes 
before the war flew about 7 per cent. of the 
mileage of the main civil aviation services of 
the whole world. If this proportion continued, 
the United Kingdom share of civil air liners 
might be about 700 and that of the U.S.A. over 
3000. Owing to her favourable geographical 
and industrial position, we must expect 
America’s share to be large. If, in the pre-war 
years, Britain was ahead in military aircraft, 
America equally led in civil types. Britain is 
probably still ahead in very high-flying high- 
efficiency craft, and this may well reveal itself 
in the post-war years in aircraft of the enclosed- 
cabin type, capable of flying at very high speeds 
in the stratosphere. 

A special advantage of an aviation industry, 
even in comparison with its most developed 
sister industries, is that, with its highly scientific 
basis, it constantly breaks new ground, dis- 
covering new methods of construction and new 
materials with which to construct. This it 
imperatively needs to do because of the urge to 
find the most efficient processes of construction, 
having regard to the requirements of high weight 
economy and great strength. Experience has 
amply shown that from this industry there grows 
@ great mass of knowledge usefully applicable 
elsewhere. 


RESEARCH AND INDUSTRY 


The aeronautical profession may, I think, 
be regarded as a model in its relationship of 
science to industry. The aircraft industry of 
this country did, it is true, begin its growth in 
the gallant but rather nondescript way in which 
manufacturing en ises so often start ; but 
fortunately whilst it was still very young, 
though potentially highly important,. the 
Government set its Research Committee to work 
and built wind tunnels and other necessary 
testing apparatus at Teddington and Farn- 
borough. Many of the Committee members 
being, as I have said, drawn from the univer- 
sities, it was easy to encourage them to under- 
take scientific work in their own laboratories 
on any aeronautical problems that could be so 
treated, and to assist them with modest funds. 
They met representatives of the industry to 
discuss the results of laboratory investigations 
in their bearing on aircraft design and construe- 
tion, and were encouraged to visit experimental 
stations and manufacturers’ works to pursue 
such discussions further. 

Is this not a system which might be given a 
wider application? I particularly stress the 
importance of the university element. It has 
several aspects. Not only does it make the 
latest scientific knowledge available to industry, 
but it has also the advantage of keeping the 
universities themselves in touch with the engi- 
neering problems of the day and thus ensuring 
that their young men learn how to apply their 
newly gained knowledge to current industrial 
problems. All too often has it happened in the 
that university instruction has lagged 
behind, sometimes several years behind, the 
practice current in the engineering profession 





¢ Haldane, J. B. S. “ Possible Worlds” (Chatto and 
Windus, London), page 157. 








Therefore I doubt whether this type of construce 
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outside. By such contacts as I have described, 
both sides richly benefit. 

May we not, however, go even further and 
suggest that not only should there be a pro- 
cedure by which members of staffs can pass 
easily between experimental establishments and 
the industrial firms, as is now the case, but that, 
in addition, it should be possible for rightly 
qualified men to move readily between works 





and universities ? Such a combined scheme 
would knit together universities, research 
establishments, and industry in a way that has 
never yet been achieved. ; 

[The lecturer also exhibited an interesting 
slow-motion film showing the rocket-assisted 
method of take-off and methods of checking 
the speed of heavy and light aircraft landing 
on aircraft carriers]. 








The ‘Royal Signals School of Signals 


No. I 


OT long ago we were invited by the War 

Office to visit the headquarters of the Royal 
Signals in Northern Command, to see something 
of the organisation and work of the School of 
Signals, The School is not concerned with the 
training of recruits, which is the responsibility 
of the Signals Training Centre. Its purpose is to 
give higher technical training to officers and 
N.C.0.s of Royal Signals, and to train signal 
instructors for all arms, other than the Royal 
Armoured Corps. The School is organised as 
a headquarters, and it is divided into four wings, 
the Royal Signals Wing, the Regimental Wing, 
the Tactical Wing, and the Administrative 
Wing. In the first of these wings higher tech- 
nical training in wireless and line equipment 
and line construction is given. The second wing 
is devoted to the technical training of officers 
and N.C.0.s of the Royal Artillery, Royal 
Engineers, infantry, and R.E.M.E. as instructors 
and assistant instructors in signalling. The 
third wing deals mainly with the tactical aspect 
of Army communications and runs refresher 
courses for signals officers and officers of other 
arms.. The fourth wing attends to the domestic 
side of the School and is responsible for the 





year which ended in September last, no less 
than 224 courses of 37 different types were 
held, which were attended by approximately 
8000 students. Among those students were 
representatives of all the Allied nations, 

A feature of the training is the great use 
made of practical work as opposed to 
lectures. Various lay-outs of apparatus and 
other aids have been brought together, with 
the object of facilitating training by the eye 
instead of the ear. During wartime, exercises 
under battle conditions are arranged, some of 
which last two days. 


LABORATORY AND DEMONSTRATION 
EQUIPMENT 


Army experience has clearly shown that only 
line equipment can successfully handle the 
huge traffic capacity which is required for the 
maintenance of a modern army in the field. 
Army Signals has developed modern transmis- 
sion techniques for multi-channel telegraphy 
and telephony, and has designed special ther- 
mionic valve amplifiers or repeaters for main- 
taining signal strength over long distances. The 
laboratories we visited were designed to show 





occupies a narrow band in the middle of the 
audio range, the two being separated by filters, 
The 17 cycles per second ringing on the speech 
channel is converted from 500 to 20 cyoles per 
second by a self-contained signalling unit. The 
telegraph channel normally works to a tele. 
printer in conjunction with a suitable termina] 
unit. The frequencies used in the voice. 
frequency channel are 1860 and 1680 cycles per 
second, two frequencies being needed to give 
duplex facilities. Another apparatus is the 
voice-frequency telegraph, three-channel duplex 
Group 1 or Group 2, either giving three duplex 
channels over an audio circuit.. The two groups 
may be used together to provide a six-channe] 
system. As in the Post Office eighteen-channel 
system, the frequencies used are odd multiples 
of 60 cycles per second, and the range is from 
420 to 1680 oycles per second. Teleprinters are 
used over the channels in a normal way. Each 
terminal is in two units; the valve unit houses 
all the voice-frequency circuits, and the relay 
unit all the power supplies and the D.C. circuits, 
A square-wave generator is utilised for lining up 
the circuits. 

In Figs. 1 and 2 we show a view taken in one 
of the laboratories of the apparatus above 
referred to, which indicates the access to 
internal parts which is given by opening the 
front and back covers. Closed units, together 
with teleprinter, are also shown. 

We also illustrate in Fig. 3 one of the 
Army’s multi-channel units. This equipment 
was used in France in 1939-40 and in the 
Tunisian and Desert campaigns, and is still 
in successful use with the Forces. Since 
1939 it has, we understand, been redesigned, 
and it is now a compact and portable 
equipment giving one audio and four 
carrier channels on one pair of wires. With 
the latest Army technique it is now possible 
to obtain ten speech circuits on four wires. 
The laboratory installation and apparatus is 
specially designed to train men in the use of this 





equipment. The working is as follows :—In 











Fics. 1 AND 2—MULTI-CHANNEL VOICE FREQUENCY TELEGRAPH APPARATUS AND TELEPRINTER 


upkeep of the whole School, its workshops, 
laboratories, and mechanical transport. 

The students, we noted, vary in rank from 
brigadier to lance-corporal, and the main 
courses include advanced courses for officers in 
wireless and line work, courses for foremen of 
signals, and refresher courses for officers and 
N.C.0O.s and instructors. Special courses are 
arranged for allied services, and courses before 
special operations. The School, we were 
informed, has expanded considerably during 
the last five years, new demands being con- 
stantly made upon its resources. During the 





the principles of working and the correct 
handling of the various types of telephone, 
telegraph, and wireless apparatus now in 
Army use. At the beginning of the war 
the Army was fortunate in having excellent and 
modern apparatus. ll British Army tele- 
graphs, except in the most forward areas, are 
now based on A.C, transmission, which enables 
multi-channel telegraphy to be employed. The 
standard equipment is the voice-frequency 
telegraph, which gives one speech and one 
duplex telegraph channel over any audio tele- 





phone circuit. The voice-frequency channel 


the transmission direction A—B, the four 
carrier channels are obtained by modulating 
the four h circuits at frequencies of 
6:0, 9-2, 12-6, and 16 kilocycles. Inthe B—A 
direction the four speech circuits are modu- 
lated at the same frequencies, are mixed 
together, and then group modulated at a new 
frequency of 35 kilocycles. Only a single wire 
is therefore necessary to carry the four com- 
plete speech circuits without mutual interfer- 
ence. Separ&tion is effected in one direction 
by channel filter sets and in the other direction 
‘by similar sets which are preceded by a group 
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or directional filter unit. The units we saw 
can be set up in a building, office, tent, or lorry 
by Signals barman in about an hour. 

The productive capacities of the electrical 
industries was such that in the early days of the 
war it was seen that the capacity of the factories 
then producing carrier telephone apparatus 
would soon be too small. It was then decided 
to utilise an excellent commercial system manu- 
factured by Standard Telephones and Cables, 
Ltd., adapted for Army use, which are now 
known as the SOS8-3-F and SOT-3-F units. 


could be examined by cathode ray oscillator 
at various parts of the system. 

Other laboratories are designed to demon- 
strate carrier wave receivers by means of a 
simplified lay-out, which can be used to 
demonstrate components to facilitate circuit 
reading and to show the effect of a particular 
fault or maladjustment. In this connection 
special laboratories are set apart for fault- 
finding courses. Other apparatus was arranged 
for the demonstration of transmitters, and power 
supply units and the lay-out of typical Army 





Each of these systems provides three telephone 





FiG. 3—MULTI-CHANNEL CARRIER TELEPHONE APPARATUS 


channels over one, pair of open wire line with 
500 to 20 cycles per second ringing. The only 
difference between the two systems'is that the 
frequencies are staggered in order to allow both 
to be worked over the same route without 
appreciable cross-talk. Repeaters are used to 
increase strength of signals. Another carrier 
telephone is the 1+-3 type of apparatus, known 
as SAS and SAT units, which have about the 
same facilities and performance as those of the 
SOS and SOT systems. They are manufac- 
tured by the Automatic Telephone and Electric 
Company, Ltd., of Strowger Works, Liverpool. 
The mains power supply unit is self-contained. 
Typical examples of thé apparatus referred to 
is available for experimental and working tests. 

One of the demonstration rooms we visited 
was set apart to show experiments on basic 
principles, such as the exponential curve, which 
is obtained when a condenser is charged or dis- 
charged through a resistance, and to illustrate 
the damped oscillations which occur when there 
is inductance in the circuit. We show in Fig. 4 
an interesting apparatus which has been devised 
to demonstrate Fourier’s system of wave 
analysis. In this experiment five different 
oscillators are used, working at frequencies of 
1, 2, 3, 4, and 5 kilocycles, with provision for 
altering the relative phase and magnitude of 
each output by at least one cycle. The outputs 
are connected up to a Cossor cathode ray 
oscillograph, which by its beam effectively 
illustrates the adding together of a number of 
sinusoidal wave forms. By suitable adjust- 
ments, square waves and waves for rectified 
current can be built up. In order to demon- 
strate that the human ear cannot detect a 
change in the relative phase of two frequencies, 
a speaker is conneeted across the output. A 
Fourier analyser working on mechanical prin- 
ciples was also on view. Other apparatus 
showed frequency modulation and the working 
of a resistance capacity oscillator. The working 
of a simple carrier telephone 1+1 system was 
demonstrated by a working model on the lines 
of a block diagram, from which the wave form 


wireless sets. High-speed telegraph sending and 


receiving was also shown by means of specially 
designed apparatus. 

An interesting section was that designed for 
the special study of aerial phenomena. The 
room is built to enable polar diagrams to be 
plotted in both vertical and horizontal direc- 
tions for simple aerials and to investigate the 
current and voltage distributions in the same 
aerials. This work can be done on dipole 
aerials, vertical rod aerials, and. three-quarter 
wave end-fed aerials. The standing waves on 
open-circuited transmission lines were demon- 
strated, and the effect of short circuits. Various 
types of charging sets were on view in another 
laboratory, ranging in size from the largest 
10-kW sets to small petrol engine driven sets 
designed for dropping by parachute. Various 
American sets were also on view. A special 
section has been established for the group train- 
ing of switchboard operators. 

Enough has been said to indicate in this 
necessarily brief review the excellence of British 
Army telegraphy, telephony, and wireless 
design and practice. It is very satisfactory to 
learn that Britain is maintaining a lead in all 
these spheres of development, especially the 
modulated system of carrier telephony. While 
in the British apparatus only two wires are 
needed for four circuits, the United States 
Army up till now has had to use four wires for 
the same number of circuits. It is now chang- 
ing over to group modulation in its newer 
designs. Great Britain has led the United 
States in the design and production of telegraph 
and telephone equipment of the type we have 
mentioned, and it may be recorded that in the 
early stages of the North African campaign 
many of the United States Army and Air Force 
communications were sent through by means of 
British carrier telephone systems. 

In our next article we propose to deal with 
the Army development of wireless apparatus, 
and to illustrate some of the principal sets 
which are used in modern warfare. 





(T'o be continued) 








South Africa’s Three Frigates 





FortTHEr details of the three frigates which 
Britain is to present to South Africa to form 
the nucleus of the Union’s post-war Navy 
may now be given. As the Minister of Transport 
(Mr. F. C. Sturrock) stated when he announced 
the gift on July 3lst, they will be the latest, 
largest, and most powerful frigates in service. 
This class of ship is still on the secret list and 
practically no details have yet been published. 
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The vessels will each carry a crew of over 100 
men. They will carry main armament guns, 
a@ number of anti-aircraft guns, and the latest 
anti-submarine equipment, includmg depth 
charges and depth-charge throwers. 

They will be fitted with the most modern 
engines and will burn oil fuel. Their speed will 
be higher than that of the sloops of the “Bridge- 
water ” and “ Milford * type stationed in South 
African waters before the war. They will be 
substantially larger, too, than those sloops and 
nearly twice the size of the corvettes which 
made their appearance early in the war and have 


since distinguished themselves in anti-sub- 


marine work. ‘Their size approximates to that 
of a small destroyer. 

The ships te be presented to South Africa will 
be of a new class, known as the “ Loch ” elass. 
They are still under construction. Crews for 
them will be selected from the existing personnel 
of the South African Naval Forees and sent 
overseas to take the ships over.when they are 
commissioned. Circumstances will dictate 
whether the South African ships will.come to 
South African waters as soon as their crews have 
become self-sufficient or whether they will 
co-operate with the Royal Navy in other seas, 
as Canadian, Australian, and New Zealand 
ships have done, until they can be spared. They 
will, however, fly the South African flag and 
operate as units of the S.A.N.F. wherever they 
are stationed. 

A frigate of one of the earlier classes of the 
type was recently at Simonstown naval dock- 
yard undergoing extensive refit. In outward 
appearance it was somewhat like a destroyer, 
with a tall foremast immediately abaft the 
bridge structure, a stumpy mainmast, and a 
single oval-shaped funnel. Its draught enables 
it to enter shallow water. Officers and members 
of the crew expressed preference for serving in 
these ships rather than in larger craft, as they 
were excellent sea boats. The total cost of a 
frigate is about £300,000. 
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THE RESTRAINT OF GERMANY 


In order to restrain Germany’s capacity 
for making war in the future, Mr. Henry 
Morgenthau, Secretary of the United States 
Treasury, recently recommended the destruc- 
tion or virtual dissolution of her industrial 
plant and her reduction to an agricultural 
state. Similar drastic suggestions have been 
made in this country, but by many people 
they have been condemned as being more 
likely in their effect to lead to a fresh war 
than to avoid one. That view is supported 
by the Presidents of five of the leading engi- 
neering associations in the United States— 
the Institutions of Civil, Mining and Metal- 
lurgical, Mechanical, Electrical, and Chemical 
Engineers. In a joint statement they say 
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ednesday | American Air Forves will equal or exceed the 


tive restriction and control.” 


to be applied to Germany’s industries. 
Doubtlessly the Presidents have it in mind 
that the restraint should be maintained as 
long as it is necessary. This means that 
eventually it will be possible to restore full 
industrial freedom to her, implying either a 
complete change of heart on her part or the 
development and maintenance of a United 
Nations industrial supremacy so strong, 
homogeneous, and invulnerable as tomake her 
best efforts to rival or disrupt it futile from 
the start. The one alternative seems as 
probable, or as little probable, as the other. 
Again, the proposals speak freely of elimina- 
tion and prohibition, but say nothing about 
the means to be employed to carry out 
the elimination or enforce the prohibition. 
So far as concerns the elimination of 
Germany’s oil, nitrogen, steel-making, air- 
it seems 
fairly certain that before the war is over the 
destruction wrought by the British and 


degree contemplated in the Presidents’ state- 
ment. To carry ont the scheme would there- 
fore resolve itself into the prevention of 
reconstruction ‘beyond the permitted extent. 
To effect such restriction and to enforce the 
proposed import prohibitions would neces- 
sitate rigorous Allied supervision which could 
only be made effective by means. of a large 
Army of Occupation, prepared to take instant 
military action in the event of any defiance 
of the restrictions. Not only would the 
presence of such an Army in the country 
provide a powerful incentive to the planning 
of a fresh war; its very presence in forge 
sufficient to ensure the intended industrial 
restraint would seem to render the restraint 
itself superfluous. 

That the eliminations and_ prohibitions 
proposed by the Presidents would prove by 
themselves effective as a means of preventing 
future aggression on the part of Germany 
we take leave to doubt. They are certainly 





that Germany must be given a chance to 


recover along peaceful lines. While she must 
be deprived of the industrial independence 
required to make preparation for another war, 
she must, they urge, be left with sufficient 
resources for her own legitimate needs and 
for assisting in the reconstruction of other 
European countries. Instead of an_indis- 
criminate destruction of her industries, they 
advocate the exercise over them of “ selec- 
Their pro- 
posals fall under four heads. They would 
eliminate all Germany’s synthetic oil plants 
and prohibit the importation of oil beyond 
normal peacetime requirements. They would 
eliminate 75 per cent. of her synthetic 
nitrogen plants and prohibit the importation 


war-making proclivities is to be effected 
primarily by action taken against her indus- 
tries, plans of a more drastic nature will have 
to be evolved. It is obvious that such plans 
must be drawn with an eye not only on the 
existing weapons of war, but on their probable 
development. In some respects the Pre- 
sidents’ proposals are already out of date and 
ineffective. The destruction of Germany’s 
aluminium and magnesium-producing capa- 
city, for instance, would not by itself prevent 
her from building aircraft. She has already 
begun to copy our Mosquitoes, which are built 
mainly of wood, and into which light alloys 
enter only to a minor and certainly not to a 
decisive extent. In addition, the signs are 
that in the near future the all-plastic aircraft 
will become a wholly practicable proposition. 
The same consideration applies to the pro- 
duction of the flying bomb, the structure of 
which is entirely of steel. Again, the elimina- 
tion of Germany’s synthetic oil plants would 
be an ineffective method of preventing her 
frorn planning to use long-range rockets. 
The fuel employed in those which she is at 
present using is not petrol, but alcohol or 
methylated spirit burnt in oxygen. The 
flying bomb might readily be redesigned to 
use the same fuel, and thus be made inde- 
pendent of petrol. Even the elimination of 
three-quarters of Germany’s synthetic nitro- 
gen plants would not be an effective deterrent. 
The implication that nitrogen is an essential 
component of an explosive cannot be jus- 
tified chemically. Further, a desperate 
Germany would not hesitate to prepare 
missiles with other than explosive charges, 
such as lethal gas or bacteria. The Presi- 
dents’ proposals seem to us to display a 
certain remoteness from contact with reality. 
In our view no scheme of “ selective restric- 
tion ” can achieve the intended aim in the 
case of such a highly industrialised and inven- 
tive nation as Germany. If restraint is to be 
applied to her through her industries, nothing 
short of the complete control of all her indus- 
tries could be trusted to be effective. 


Competitive Tenders 


THERE are many things in social life that 
we put up with because, although we recog- 
nise their defects, we are unable to think 
of anything better—things like political 
majorities, written examinations, and com- 
petitive tenders. Everyone knows that the 
last-named have many undesirable qualities, 
yet they are tolerated, and often insisted 
upon, since people believe that, on the 
whole, their merits outweigh their defects. 
Even the “ lowest tender ” has its advocates, 
though the ill it has done and the follies and 
shiftiness that often accompany it have led 
the experienced to declare that “ the lowest 
tender should never be accepted.” What 
scrimping and scrounging, what tricking of 
inspectors, what manipulation of accounts, 
what despair and bankruptcy, what cutting 
of competitive throats, has it been responsible 
for! We recall a case, now many years 
old, of an unfortunate manufacturer who 
tendered for a War Office contract and put 
in such an attractive price that Accounts 
jumped at it. But imagine the horror of the 
poor man when he found that the contract 
contained much more than he thought. It 
was no excuse that he had misunderstood the 


terms. He had to stand by his tender or lose 





not mild, but if the restraint of Germany’s 
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foe With the Government Department 
concerned. 

In the excellent Report’on the Organisa- 
tion of Civil Engineering Work, prepared by 
the Institution of Civil Engineers and 
reviewed in these columns on November 17th, 
this difficult question of competitive tenders 
js discussed wisely and dispassionately. It is 
recognised that open tendering “ offers the 
obvious advantages of ensuring free com- 
petition in regard to price and of affording an 
opportunity of tendering to any firm desirous 
of doing so,” but we think we recognise in 
the Report a preference for’ selective tender- 
ing; that is, inviting competitive tenders 
from contractors who are known to be 
capable both technically and financially of 
carrying out the work satisfactorily. That 
plan has the undoubted advantage that it 
permits competition, but it has still the draw- 
back that several contractors must spend 
money and time, often a great deal of both, 
on the preparation of drawings and specifica- 
tions. The monies so expended have to 
come from somewhere and indirectly increase 
the costs of other contracts. The alternative, 
which most of us pursue in our daily pur- 
chases, is to select one contractor who is 
known to be capable, the promoter—in 
civil engineering—depending upon the skill 
and knowledge of his advisers to ensure that 
the price is reasonable. That plan is very 
widely followed—in shipbuilding, for a 
single example—and probably results in the 
lowest price for the right quality of work, 
always provided that the purchaser or pro- 
moter knows what be wants and is able to 
form a very good idea of what it ought to cost. 

It may, we think, be said that if the civil 
engineer knows his job, and if he is not over- 
ruled by “ authorities,” it does not matter 
very much what form of tendering is adopted. 
The Report to which reference has been 
made very rightly points out that open 

tendering “‘ necessitates vigorous scrutiny of 
the tenders received,” and that “the auto- 
matic acceptance of the lowest tender may 
have disastrous results.”” In other words, the 
final responsibility rests with the engineer. 
Where he knows exactly what he wants done 
and how it should be done, he should have no 
difficulty in selecting a contractor. Where, on 
the other hand, he desires to get other 
people’s ideas, then competitive tendering 
of one kind or another becomes desirable, but 
the responsibility of selecting the most satis- 
factory tender ought still to remain with 
him. We say “ought” in the unhappy 
memory of contracts having been accepted, 
not on the advice of the engineer, but 
because other powerful influences intervened. 








Obituary 
SIR CHARLES CRAVEN 


By the death of Commander Sir Charles 
Worthington Craven, Bart., R.N. (Ret.), 
Britain has lost the services of an outstanding 
industrialist and administrator, and Vickers- 
Armstrongs, Ltd., and the English Steel 
Corporation, Ltd., a chairman and managing 
director who in many years of devoted 
service did much to promote the success of 
the undertakings and the welfare of their 
employees. Sir Charles died on Saturday 
last, November 18th, in his sixty-first year, 


He was born at Stretford, Manchester, and 
was the third son of the late Mr. Jonas 
Craven, a prominent solicitor of Manchester. 
Educated at Rossall School, Fleetwood, he 
entered the Royal Navy on his fifteenth 
birthday and served his cadetship in H.M.S. 
“ Britannia.” On leaving the training ship 
his first seagoing appointment was to H.M.S. 
“ Doris,” the flagship of the Cape of Good 
Hope Squadron, during the South African 
War. That ship, we may recall, was built at 
the Naval Construction Works at Barrow-in- 
Furness, over which Sir Charles was subse- 
quently to have chargeforso many years. After 
reaching the rank of Commander, Craven 
volunteered for servicein thesubmarine branch 
of the Royal Navy, which was then in its early 
days. After commanding many underwater 
craft, he was appointed to the staff of the 
Commodore of Submarines and given charge 
of the instruction of officers and men for the 
submarine service. In 1912 he retired from 
the Royal Navy and entered the business 
world by joining the staff of the London office 
of Vickers, Ltd. Immediately on the out- 
break of war in 1914 he rejoined the sub- 
marine service and served on the staff of 














Sir CHARLES CRAVEN 


Commodore Keyes (now Admiral of the Fleet 
Lord Keyes) and Commodore Hall (later 
Admiral Hall). : 

In 1916, at the request of Vickers, Ltd., 
Commander Craven was permitted to leave 
Admiralty service and to proceed to Barrow to 
join the staff of Vickers, Ltd., where he was 
given charge of the construction of sub- 
marines and airships. His ability was at 
once recognised by the directors, and he was 
appointed naval assistant to the managing 
director only a few months after he arrived’ 
at the Naval Yard. In May, 1919, he was 
appointed a local director of the Barrow 
works, and four years later became deputy 
to the late Sir James McKechnie, who. at 
that time was managing director at Barrow. 
On the retirement of Sir James in July, 1923, 
Commander Craven was appointed his suc- 
cessor. In 1927 an amalgamation took place 
between certain works and businesses of 
Vickers, Ltd., and Sir W. G. Armstrong, 
Whitworth and Co., Ltd., and he was given 
the additional responsibility of controlling the 
works of Vickers-Armstrongs at Elswick and 
the Naval Yard at High Walker, Newcastle- 
on-Tyne. In May, 1931, he was appointed 
by the board of Vickers-Armstrongs, Ltd., 
to the post of managing director of all the 
company’s works and shipyards. He was 
also managing director and deputy chairman 
of the English Steel Corporation, Ltd., and 
was elected a director of several subsidiary 


companies, including the Whitehead Torpedo 
Company, Ltd. Commander Craven received 
his Knighthood in 1934 and was made a 
Baronet in 1942. Under his able guidance 
and leadership the works prospered and 
Vickers-Armstrongs built numbers of naval 
and mercantile ships and designed and 
constructed armaments. The success of Sir 
Charles Craven was in a great measure 
due to his unde ing of men, which, com- 
bined with technical knowledge, enabled him 
to choose and surround himself with a loyal 
and happy staff of engineers, naval architects, 
and scientists. Apart from his Barrow 
activities he found time to serve on other 
boards, and was a director of Firth-Vickers 
Stainless Steel, Lid. He was chairman of 
Gresham and Craven, Ltd., Manchester, and 
its Indian subsidiary. He was also deputy 
chairman and a director of Guest Keen 
Baldwins Iron and Steel Company, Ltd., a 
director of the Midland Bank, and of the 
World Auxiliary Insurance Corporation, Ltd. 

He took a keen interest in welfare work 
and was an early member of the Industrial 
Welfare Society, in which he served as Chair- 
man of the Council. He was a frequent 
visitor at the Southwold Camps, at which 
the King was present so often when he was 
Duke of York. 

In 1936 Sir Charles was elected President 
of the Engineering and Allied Employers’ 
National Federation and held that important 
office for four years, retiring from it in 1940. 
The following year he was made President 
of the British Employers’ Confederation. He 
was President of the Institute of Marine 
Engineers in the 1932-33 session and for 
some time was a member of Lloyd’s Register 
| Committee. 

With the war his responsibilties still 
increased and in 1940 he was made Chairman 
of the Air Supply Board of the Air Ministry, 
and served until the November of that year, 
when he returned to Vickers-Armstrongs. In 
1941 he was appointed Controller-General of 
the Ministry of Aircraft Production, a position 
he only relinquished in 1942 for reasons of 
health. In 1943 he became Industrial 
Adviser to the Minister of Production, in 
which capacity he was still serving at the 
time of his death. 

Much of Sir Charles Craven’s success was 
directly due to a wide and ready sympathy 
which made him acceptable to everyone. 
Alike with Ministers of the Crown, co- 
directors of the businesses with which he 
was associated, and with the workmen 
in the industries which he controlled, an 
attractive manner, which is so often found 
amongst naval officers, endeared him to all 
and enabled him to achieve objects and to 
overcome obstacles that, would have baffled 


less gifted men. 
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Letters to 


the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 





TECHNICAL CIVIL SERVICE 


Sm,—“‘‘ The Institution of Professional Civil 
Servants, which represents the professional, 
scientific, and technical staffs of the Civil 
Service, has recently formulated the following 
proposals for the post-war reconstruction of the 
technical civil service.’” So opens the report, 
and then continues :— ; 

(a) ‘‘ Structure.—The view of the I.P.C.S. is 
that the calibre of the officer should be the 
touchstone in deciding remuneration and that 
there is no reason why fully qualified scientists, 
engineers, architects, surveyors, &c., should not 
be paid on common scales. Each must have a 
theoretical and practical training in his profes- 
sion, lasting roughly over the same period, and 


the cost of the education of each varies so little 


as to make only a small difference in the end.”’ 

I see no objection to assenting to this prin- 
ciple, nor do I see any objection to assenting 
to the further proposition that these classes 
should be placed on a parity of pay with the 
administrative classes. But the report makes 
no reference to the relative positions of the 
professional men within the service and without, 
or, in other words, to civil servants and private 
practitioners. There is always the anomaly 
that the salaries of civil servants are fixed by 
the State, whilst the remuneration of private 
practitioners is always fixed by their respective 
institutions. It is difficult to say how a com- 
parison should be made between the two 
sections. One thing is clear, that the salary of 
the official should be lower than the average 
income of the private practitioner, because his 
position is securer and his rate of salary unvary- 
ing, whilst that of the private man varies 
according to the state of trade generally. If the 
land and buildings were nationalised, it would 
then be comparatively easy to fix scales of 
salary for all such professions as engineers, 
architects, surveyors, &c. 

Nor does the report say anything about 
examinations. Whilst the State fixes the 
salaries of its officials, the respective institu- 
tions hold the examinations for entry into the 
professions for both officials and private prac- 
titioners. In some countries the State holds the 
examinations. Here, again, nationalisation 
would lead to equal remuneration and control 
of examinations. At present there is the 
anomalous position that the State controls the 
examination of the clerical staff, but the profes- 
sional institutions control the examinations of 
the professional men. , It certainly would appear 
desirable that the State should control the 
examination of its employees, whether technical 
or clerical. 

There are occasions when the State requires 
bodies of men to carry out the provisions of new 
Acts of Parliament. A typical case of this kind 
was the need for valuers under the provisions of 
the Land Valuation Act of 1909-10. A few 
thousand valuers were called upon to aid in the 
valuation. of Great Britain, forming a tem- 
porary staff which was disbanded in 1915. 
There was no proper organisation of this staff 
for war or civil purposes, and it is quite certain 
that had the valuation been in progress in 
1935-39 those men would have been directed 
into suitable posts by the Government and not 
left to shift for themselves. Such is the improve- 
ment in marshalling for war in this war com- 
pared with the Great War. 

With the lapse of time there has been a great 
growth in the number of institutions and in the 
numbers of members. Concurrently, there has 
been @ great increase in the proportion of 


great expansion of duties—national and muni- 
cipal—taken over by the State, and there is 
every indication that that proportion will 
increase further. There has been a tendency 
for private members to keep the administration 
of their institute affairs in their own hands, but 
that tendency is diminishing. This may have 
tended to the increase of associations. Thus 
the Institution of Municipal and County Engi- 
neers applied to HiM. Privy Council for a 
Charter of Incorporation, which was refused 
on the ground that the duties of that body did 
not differ from those of the Institution of Civil 
Engineers. 

(b) Under the heading of ‘‘ Recruitment,” the 
report suggests the creation of a “ Central 
Recruiting Board for technical posts, under the 
wegis of the Civil Service Commissioners, and 
composed of persons having wide experience of 
professional, scientific, and technical staffing 
requirements.... The Board should have the 
fullest co-operation of the universities and pro- 
fessional institutions in determining appro- 
priately high standards of recruitment and 
in assessing the qualifications of individual 
candidates.” Thus an approach would be 
made towards State control of examinations, 
the outcome of which would be that the univer- 
versities and professional bodies would have to 
raise or lower their standards of examination 
and probably to raise them. 

(c) On the question of superannuation, the 
report suggests that the technical staffs should 
be treated in the same manner, and I cannot 
find any justification for establishing the one 
class and not the other immediately on appoint- 
ment. It should, however, be understood that, 
in view of the uncertainties attaching to spheres 
of duty, not only in peace, but more so in war, 
an officer on appointment should be given to 
understand that he may be transferred to duties 
not exactly analogous to his training, but suffi- 
ciently so to enable him after some preparation 
to take up the new duties. The war has shown 
the necessity of this in the field of labour and 
the peace may show it more markedly. The 
principle is a sound one, in view of rapidly 
changing developments in life, which invention 
and science have this century greatly accele- 
rated. A. W. Crampton. 

November 21st. i 





POST-WAR HOUSING 


Srz,—In his letter in THE Encrnrxer dated 
October 27th, Mr. A. E. Culley draws certain 


‘conclusions regarding post-war housing on the 


strength of an example of concrete construction 
built nearly forty years ago. 

Concrete is not hygroscopic, but, relatively 
to other building materials, gravel concrete is a 
poor insulator. Hence, to prevent condensation, 
either an insulating lining is used or the con- 
crete used for house walls is of a type that is 
itself a satisfactory insulator, say, by using 
foamed slag as aggregate. 

Engineers have their limitations, equally 
with other professions, but it cannot fajrly be 
suggested that the subjects of heating, insula- 
tion, and physical properties of the materials 
are strange to them, when the great advances of 
recent years in these directions are almost 
entirely the work of engineers. 

Modern buildings are not designed without 
the collaboration of specialists on the structural, 
heating, and insulation aspects of building, all 
of whom are engineers, and when the problem 





confronting the country is the rehousing of 


official members to private members, due to the} . 


millions of people the need for such collabora, 
tion is paramount. 

It is now generally known that the Weir ang 
Atholl houses built twenty years ago, although 
subject to all the imperfections associated with 
pioneering, are housing thousands of families 
both comfortably and happily. 

Has Mr. Culley read the Burt Report on 
these houses, and is he aware that the post.wap 
housing, in its early stages at least, will be con. 
trolled by the Ministry of Works, which js 
formulating its standard of construction jn 
consultation with all the highest authorities 
including the Building Research Station? 

The only trouble that might arise, it seems, jg 
not that of sub-standard houses feared by Mr, 
Culley, but that the structural’ and thermal 
standards suggested for new types of con. 
struction will be higher than those for tradj. 
tional houses, so that the general adoption of 
the former is unfairly discouraged by the cost 
of meeting standards previously seldom 
encountered. 

It is to be noted, however, that with rogard 
to insulation it is possible to provide those 
higher standards quite economically and, in 
due course, the most apparent common charac. 
teristic of new forms of construction may be 
expected to be “ warm in winter and cool in 
summer,” characteristics most uncommon in 
pre-war cheap housing. Donovan H. Lrr. 

London, 8.W.1, November 14th. 








Sixty Years Ago 


THE Victoria Exectric Licut STaTIon 


Durine 1883 the Board of Trade granted 
some seventy provisional orders for the con- 
struction and operation of electric power 
stations in this country—or, as they were then 
called, electric light stations. Of these schemes, 
only one was pushed onwards with vigour—that 
of the United Swan-Edison Company at 
Pimlico, Victoria, London. The station was 
described in our issue of November 28th, 1884. 
It was stated to be nearly complete and when 
the cables had been laid it would be the first of 
its kind to go into operation in this country. 
It was designed by Mr. (Colonel) R. E. Crompton 
and was intended to supply electricity for light- 
ing purposes within a strictly defined area in 
its immediate neighbourhood. Provision was 
made for extending the equipment as the 
demand for electricity increased. At first the 
station was provided with three boilers on the 
ground floor, Two steam engines, also on the 
ground floor, drove by belts a countershaft on 
the floor above, the countershaft pulleys being 
equipped with friction clutches. Two 500-light 
dynamos were driven from the countershaft. 
A third and smaller dynamo was driven by belt 
direct from the fly-wheel of a Willans high- 
speed engine. Above the floor carrying the 
countershaft and dynamos was another, form- 
ing for the time being a store room, but intended 
to house accumulators “‘ should these appliances 
ever get to a state of perfection and trust- 
worthiness.” The architect of the building, Mr. 
John Slater, had, we said, taken great care to 
avoid the generation of dangerous vibrations 
from the machinery. To that end, each of the 
main engines was mounted on a bed of concrete, 
8ft. thick, which was entirely separated from the 
walls of the building by loose earth. The pro- 
ducts of combustion from the boilers were dis- 
charged into a horizontal flue below the ground 
floor, which, after passing beneath the engine- 
room, turned upwards into the base of a chimney 
having a height of 107ft. 











Brneat’s Tose Wetts.—According to Indian 
Engineering, 100 new tube wells were sunk and 1665 
were repaired by the Public Health Department of 
the Bengal Government during June, 1944. Alto- 
gether 14,477 tube wells have been made serviceable 
since February last, when the sinking and repairing 
of tube wells was undertaken by the department as 





a part of its drive to improve rural water supply. 
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Swiss Machine Tool Construction’ 


By Professor METTLER} 
No. IIIl-—(Continued from page 400, November 17th) 


Gear Wuaee.t-Makina MAcHINES 


HE making of toothed gears is a special branch 

of machine tool manufacture in which a 
few Swiss firms hold a leading place. Consider, 
for instance, the gear wheel planing and‘grinding 
machines for straight and oblique teeth on spur 
wheels. Manufacture takes place according to 
the Maag process for planed, as well as for 
ground teeth. The gear wheel grinding machine 
works with a precision which reaches a 
thousandth of a millimetre. High precision is 
the first presumption in constructing gearing of 
high output. The Swiss machine tool industry 
has also created machines for making bevel 
wheels. In this connection mention is made of 
the bevel-wheel-planing machine for straight 
teeth and the planing machine for spiral teeth 
on bevel wheels. But even that does not com- 
plete the development of toothed wheel-making 
machines. The persistent Swiss inventive 
spirit has succeeded in putting on the market 
a machine for cutting gears with curved teeth 
on spur wheels. This is the curved tooth gear- 
cutting machine, Forster system, which cuts 
from a wheel blank long curved teeth with 
accurate involute profiles. This curved form 














Fic. 14—CURVED TOOTH GEARS 


of tooth represents another solution for obtain- 
ing higher and extra-high speeds with big 
outputs. The curved tooth gives progressive 
tooth contact with smooth running of the 
gearing. The convex and concave tooth 
flanks, with their high degree of close fitting, 
display very favourable strength qualities 
and are consequently suitable for transmitting 
great powers. Further features of the curved 
tooth wheel are the small pitch and the low 
height of the teeth. The large number of teeth 
thereby obtained also contributes to the smooth 
running of the gearing. The basis for the manu- 
facture of these curved teeth is a machine 
by which the desired form ye gees is accurately 
produced kinematically. cutting of the 
teeth from beginning to end of the working 
process consists in uninterrupted uniform move- 
ments of rotation and a constant, but very slow, 
continuous translatory rolling movement of the 
workpiece and tool ; that is to say, of the wheel 
being machined and the two cutting heads. 
Consequently no change in indexing is required 
and one source of error is therefore eliminated. 
In the cutting heads up to eighteen or even more 
tools for rough and fine work are inserted. They 
are made of high-speed steel or of tool steel with 
hard metal tips. With them any imaginary 
module may be cut and provision made to meet 
any special meshing requirements which are 
most suitable for the working conditions coming 
into question (Fig. 14). 
SrproraL ACCESSORIES FOR MACHINING WITH 
Curtine Toots 
The possibilities of improving most machine 


* Translated from Tecknik, a publication of the Neue 
Zurcher Zeitung, Octeber, 1943. 
t Technical College of Winterthur. 
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tools are in general not exhausted until they 
have been equipped with all the suitable 
accessories. It is often possible to avoid having 
to purchase a machine tool if existing ones are 
equipped with the requisite accessories. In the 
tool-making department, which is only too 
frequently and quite wrongly given a very sub- 
ordinate place in the works scheme, the most 
varied kinds of accessories have been adopted 
for sharpening tools. Since it is recognised that 
the best machine tool cannot lead to economical 
machining unless the tools used in it are pro- 
perly sharpened and given the correct cutting 
angles, full attention must be devoted to 
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Fic. 15~-TOOL GRINDING WORK 


sharpening by grinding. Several firms have 
specialised in the correct sharpening of tools, 
and as the result of extensive investigations 
have produced designs for executing work under 
the most favourable conditions. 

For the tool-making department the backing- 
off grinding apparatus, with and without 
centres, is a valuable accessory which can be 
fitted on any tool-grinding machine. If profiles 
are to be milled, it is necessary to use backed-off 
cutters which suffer no alteration in shape 
during the grinding process. With backed-off 
milling cutters there is always a risk of deforma- 
tion from hardening, which cannot be corrected 
by subsequent grinding on the breast. When 
the backing-off apparatus is used as fixing 
device for the workpiece the backed-off part 
of the milling cutter can be ground to the exact 
shape of profile by a profile grinding wheel, the 
front of the wheel being used as grinding surface 
(Fig. 15). 

When milling cutters with helical grooves 
have to be ground, a special apparatus with a 
straightedge guide for the desired angle of twist 





isused. Experience shows that it is not possible 
for cutters with such a twist to be correctly 
ground either on the breast or the back if the 
twisting motion is made by the operator during 
the sharpening operation. Correct sharpening 
can only be done by a positive twisting motion 
which excludes all dependence on the skill and 
reliability of the operator. The apparatus is. 





FIG. 16-BORING HEAD 


used for sharpening the cutting angles « and 8 
of milling cutters with right-hand and left-hand 
twist and of helicoidal cutters (Fig. 15). 

The tool-sharpening machine has normally no 
headstock, the turning motion being effected 
either direct by hand by the operator or 
through a dividing head. Tool-sharpening 
machines can be adapted by relatively simple 
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FiG. 17-WORK DONE BY FACING AND 
BORING HEAD 


means to serve as cylindrical grinders for 
internal and external grinding when a head- 
stock is provided as an accessory which can be 
fixed on the table. This should prove of 
interest for tool-making departments where 
bores in tools, external cylindrical surfaces, 
tapered shafts, &c., have to be ground. The 
headstock is a complete and handy fitting, with 
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a built-in special motor, 0-55 H.P. and 2750 
r.p.m., and a drive with six steps with a speed 
range of 40 to 550 r.p.m. 

In order to increase the economy of boring 
machines of all kinds, two special accessories 
have been developed. These are a facing and 
boring head and a thread-cutting apparatus. 
Both of these extend very considerably the 
working range of boring machines, thus render- 
ing many special tools superfluous. Either 
apparatus is inserted in the cone of the boring 
spindle. With the facing and boring head, 
bores can be turned out or surfaces turned flat. 
Recesses and seatings can be made and pins 
turned (Figs. 16 and 17). The work can bedone in 
one continuous operation and is distinguished by 
great accuracy. Wide distances between the 
division on the scales of the dividing plates 
allow readings to be made easily to hundredths 
of # millimetre. According as an upper or a 
lower clamping ring is held fast, the surface 
feed of 0-01 mm. per revolution is effected out- 
wards or inwards. The feed in the axial direc- 
tion has to be performed by the boring spindle. 

The screw-cutting apparatus when in opera- 
tion runs at the same speed as the boring 
spindle. The screw tap is coupled to the boring 
spindle through a laminated coupling which is 
built into the light metal casing of the apparatus. 
When the borer has to be withdrawn its direc- 
tion of rotation is reversed by gearing and the 
speed of rotation is doubled. This gives short 
boring times and breakage of the screw taps and 
spoilt work are avoided by means of a lami- 
nated coupling, which can be adjusted to dis- 
engage automatically when subjected to any 
particular torque. 


Macutines For Non-Curtine SHAPING 
Pressing by means of hot and cold 
presses is of great economical importance. 
In many cases processes using cutting tools, 
such as turning, milling, planing, boring, &c., 
can be replaced by pressing. In the case 
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FORMING 


of workpieces which are of simple shape and 
are to be manufactured as standard parts in 
large and extra-large series, an investigation 
should always be made to see if preference 
should not be given to pressing. Wherever 
this method of working can be adopted 
a saving will be made in time and 
material. The Swiss machine tool industry has 
also taken up this branch of work successfully. 
The line pursued in building such presses is to 
obtain big production with a minimum of scrap. 
Presses are built for cold forming and for hot 
forming. The range covered by the presses 
intended for cold forming comprises presses 
for making cups and bowls, presses for nuts, and 
presses for washers. For hot forming there are 
presses for making nuts and presses for shaping 
from bar material parts up to 50mm. in 
diameter. When making steel nuts by cold 





forming, two machines are necessary. First of 
all, a piece of material of the size and weight 
required is cut from a round or hexagonal bar 
on the horizontal press and given a first rough 
shaping. Then the nut is pressed to completion 
on the vertical press, the weight of scrap being 
about 5 to 8 per cent. In comparing this with 
the stamping method formerly used it is found 
that the weight of scrap was then just as much 
as the weight of the finished When 
making nuts by turning, the amount of scrap 
may be as much as 35 per cent. The production 
capacity of the machines for making 10 mm. 
steel nuts is 40,000 rough-pressed nuts in eight 
hours on the first press and 32,000 of these rough- 
pressed nuts finished in eight hours, without 
threads, on the second press. The pressing 
method is also a precision method of working, 
the tolerances of the pressed nuts lying within 
those of the blank nuts. In addition, the 
process improves the strength of the materia] 
(Fig. 19). With the presses for i 

cups, sleeves, and other parts of similar shape 
the quantity of scrap is nil or only very small. 
Dises or washers, shaped discs, such as sheet 
metal rounds for making aluminium cans, are 
cut direct from the raw material and shaped in 
one single press. Here also the amount of 
~crap is almost negligible (Fig, 19). Two types 





el 


of press are used for the hot forming of metals 
with low and high strength figures. A revolving 
carrier turns about a horizontal axis between 
two horizontal slides on which the press plungerg 
are arranged. The revolving part has six holes, 
three for taking the pressing dies and three foy 
the cooling dies for cooling the press plungers, 
The cooling water is supplied to a central 
position, from whence it is led to the cooling 
dies. Such an automatic press, with automatic 
feed of the hot bars for working with bar mate. 
rial up to 50 mm. in diameter, requires about 
60 H.P. to work and produces twenty-five 
pressed parts per minute (Fig. 18). 

To sum up, it can be stated that the Swiss 
machine tool industry, with but a few exceptions, 
builds machines for any kind of machining 
process known in the metal-working industries, 
This extensive manufacturing programme is g 
proof of the strenuous efforts made by this 
particular branch of national industry. The 
initiative for this work is not only the desire to 
assist a client, but also the sheer love of work 
and the liking for producing an outstanding 
performance. Complete devotion to work, from 
the simplest part to the finished machine, is 
nowhere of such importance as in the machine 
tool industry, if the final product has a claim 
to be of first-class quality. 








The ‘Bristol Freighter” Aircraft 





ARTICULARS have been issued during the 
past few days by the Bristol Aeroplane Com- 
pany concerning a new civil cargo aircraft—the 
“* Bristol Freighter ”—which it is now prepar- 
ing to produce in quantity. It is expected that 
this aircraft will be able to operate at the rate 


‘lof Is. per ton-mile, given adequate utilisation 


and a reasonable average load factor. The 
prototype is being planned to fly next eummer 
with production aircraft to follow by the end of 
the year. Since the aircraft is of a conventional 
design, many of the teething troubles insepar- 
able from a completely new design will be 
obviated. 

The need for low maintenance and operational 





pany believes, generally in the region of 
120-150 m.p.h., which has been fixed as the 
economical cruising speed range of the new 
‘* Freighter.” 

Initially, and to meet the urgent need for a 
British cargo aircraft, the “ Freighter” is 
being made with an all-up weight of 27,500 lb., 
with a disposable load of 10,000 Ib. and a pay- 
load of 9000 Ib. over a range of 300 miles. The 
absolute still air range is 1400 miles. The two 
engines will be of the company’s “ Perseus ” 
type, nine-cylinder, single-row radial sleeve- 
valve engines, of 1000 B.H.P. each. The com- 
pany has under consideration a similar but 
more powerful engine which will permit an 








“BRISTOL FREIGHTER "’ 


costs is axiomatic in all airline operation. It is, 
however, frequently overlooked that there is an 
economic speed for the carriage of trade goods, 
and that this speed is well below the economical 
cruising speeds of all civil or converted military 
aircraft now in service or being built. An 
increase of 25 -to 50 m.p.h. over the economic 
speed on a journey up to 1200 miles in length 
generally has no potential value from the point 
of view of delivery or sales, but merely imposes 
the handicap of higher cost-landed price. 
Should it be necessary to effect delivery by a 
certain hour, preference should be given to 
an alteration of schedule rather than to an 
increase in speed. The optimum economic 
speed for a cargo aircraft is, the Bristol com- 








AIRCRAFT 


increase of some 3000 Ib. in all-up weight, with 
corresponding increase in both disposable and 
pay-loads. It is anticipated that aircraft with 
the more powerful engines will be available 
in 1946. 

The aircraft will have a fixed undercarriage. 
In this respect it departs from accepted con- 
temporary design, but the departure, it is 
claimed, is justified by the undermentioned 
advantages :—(1) Negligible maintenance costs 


by comparison with the high demands for ' 


servicing, maintenance, and inspection of 
retractable undercarriages ; (2) absolute relia- 
bility ; (3) saving in weight, permitting propor- 
tionate increase in pay-load; (4) low initial 
cost ; (5) provision for the substitution of floats 
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or skis for the wheels. The only penalty to be 
paid for these advantages is the drag resulting 
from the undercarriage; but it is argued that 
this drag is not significant at the moderate 
cruising speed of the “ Freighter.” 

The cargo hold provides a volume of approxi- 
mately 1700 cubic feet, with a floor area of 
210 square feet. Rapid loading and unloading 
is facilitated by wide doors in the nose and by 
a travelling gantry fixed to the roof of the 
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NOSE LOADING HATCH 


fuselage for lifting heavy packages and trans 
porting them along the hold. 

We understand that while the aircraft is 
primarily designed for the transport of goods, it 
would be a relatively simple matter to convert 
it for occasional use as a passenger carrier. 








Post-War Machine Tool Trade* 


By H. H. ASBRIDGE, M.I. Mech. E.+ 


THE building of machine tools has often been 
referred to as a key industry, particularly in 
wartime. It was so spoken of in the last war 
and it has been repeated in this war, and there 
can be no doubt of the enormous demands and 
duties laid on the machine tool industry due to 
war conditions. But the term “ key industry ” 
is, in my opinion, quite wrong. Any industry 
can be a key industry if there happens to be a 
bottle-neck in that particular line of business. 
Every workshop has at various times experi- 
enced a bottle-neck in some department or 
other simply because of a temporary rush of 
work or the breakdown of a certain machine, 
so that for the time being that particular 
machine becomes a key machine, but such 
situations are merely passing phases and not 
at all permanent. No, the machine tool 
industry is not so much a key industry. It is, 
I would suggest, the foundation of all engineer- 
ing industries, because without some form of 
machine tools, even of the crudest type, very 
little or nothing can be done. 

I am afraid that we are all too apt to take 
the lathe, the planing machine, the drilling 
machine, and so on, as just something that 
happened, and which we have to have, and 
that is all there is to it. That was somewhat 
the position up to the outbreak of war in 1914, 
and that war gave a great impetus to the pro- 
duction of machine tools in, vastly greater 
quantities than were ever dreamed of before. 
To my way of thinking it was the last war that 
caused a gradual awakening of our engineering 
consciousness to the importance of the machine 
tool, both as a weapon of war and, what is more 
important, its vast potential as a means of 
maintaining the peace of the world. Any 
nation equipped with a strong and healthy 
machine tool industry is potentially stronger in 
the arts of peace than one not so equipped. 

* Manchester Association of Engineers, From | the 


Presidential Address, October 6th. 
t Director, Churchill Machine Tool Company, Ltd. 





Since the last war the machine tool industry 
has gone through many tribulations due to 
causes beyond its control. But in spite of all 
that, progress in design and quality of produc- 
tion, and the adoption of many time-saving 
features, have been more or less continuous. 
1t is, however, in the last decade, including five 
years of war, that most progress has been made. 
Design does not stand still, even in wartime, 
because it is when working under such con- 
ditions of great stress (including two and three- 
shift working with trainee and semi-skilled 
labour) that weaknesses are shown up and 
gradually eliminated in the search for better 
performances. 

If I were asked what in my opinion was the 
outstanding feature of machine tool design of 
recent years, my reply would unhesitatingly 
be the constant striving to save time and manual 
effort in the manipulation of machines and 
elimination of hand work. Such a reply seems 
obvious and elementary and requires further 
explanation. 

I would refer your memories back to the 
years before the introduction of high-speed 
steel, which led to the immediate redesigning 
and s ing up of machines to take advantage 
of the vastly increased metal-removal capacity 
of the then new steels. This Association played 
a big part in those years by appointing its own 
Tool Steel Research Committee, which carried 
out over a number of years very exhaustive 
tests of feeds and speeds, tool angles, and rakes, 
&c., under all possible conditions, and the 
results of which as tabulated and published 
formed a basis for comparison up to the present 
time. I mention this now comparatively ancient 
history to form a kind of background as to 
what is happening to-day, but I should perhaps 
first mention that following the introduction 
and very full exploitation of high-speed steels, 
we had the introduction of the tungsten carbide 
class of tool. This caused another stir up in 
what I might call the machine tool puddle, 
but this time for higher and still higher cutting 
speeds. For, whereas with high-speed steel 
the call was for more powerful machines, 
specially designed for high-speed and heavy 
cutting, the call was then for very much higher 
speeds but with comparatively light cutting. 
There is no doubt that for light cuts and light 
work the gain in production was fairly substan- 
tial, but for heavy cutting the gain, if any- 
thing, is very doubtful. 

To sum up, it may be said that so far as 
rapid metal removal by cutting tools is 
concerned, the limit was reached some few 
years ago. 

Coming now to the last ten years or so, no 
one can deny that very rapid progress has been 
made in the way of increasing output per man- 
hour employed, and coupled with this greater 
output is the fact that the average quality of 
output has improved. Everyone to-day is 
faced with demands either for a better or 
cheaper product or both, and has to meet more 
exacting conditions in the output or perform- 
ance of his particular product. In a greater or 
lesser degree, most of us are meeting these 
demands satisfactorily, and incidentally giving 
a better intrinsic value for money received. 
Now how is this being done? It is certainly 
not being done without effort and study by 
someone or other. 

The answer is not by any means a straight- 
forward one, as it is, and must be by its very 
nature, a combination of a lot of small factors 
all tending in the direction of reduced cost and 
higher efficiency. I will endeavour, however,, 
to indicate what, in my opinion, has led to the 
progress now being made, and will have to 
continue to be made, if we are to meet the con- 
ditions laid upon us as outlined in my opening 
remarks. 

One of the factors which no doubt has helped 
is the intensive study of designs and mechan- 
isms, in order either to increase efficiency, to 
reduce cost of making, or possibly to modify, 
better to suit existing works plant, and so cut 
out some more or less redundant operation. All 
this, of course, is a natural process auto- 
matically applied by all those who are alive to 
the possibility of improvement in their par- 
ticular product. But whereas some few years 





ago this natural alertness, which, I believe, we 


all possess to a greater or lesser degree, was 
limited and bounded by the known method of 
machining and types of machine tools, to-day 
slowly but surely the possibilities and scope of 
improvements in manufacturing methods are 
being continually developed, and it is fast 
becoming a problem to determine which of the 
many methods of finishing a job, for example, 
is going to be the best for our particular 
proposition. 

This is hardly the place to enter into the 
many phases and details of the machining 
precess, but I would stress one phase of manu- 
facturing which in my experience is going to 
play a big part in our future planning or lay- 
out of work, and that is the elimination as far 
as ever possible of methods of finishing by 
hand work. Any machine or 
operation which will obviate hand work is 
bound to play a big part in reducing costs per 
piece, whilst naturally enabling a much bigger 
output per man-hour employed. As I stated 
earlier in this Address, there has been far too 
great a tendency to leave the final finishing 
process to the skill and ability of our employees, 
which gave us a good job and a feeling of satis- 
faction for a job well done, but if we are to 
make the progress necessary to meet our 
national post-war trade requirements, much 
more efficient methods will have to be em- 
ployed. We shall have to get away from so- 
called fitting and get down to real assembling. 
Most of us can remember the early stages of 
the motor-car, when for the high-class car its 
first claim was that it was hand-made. How 
would such a claim appeal to you to-day ? The 
few cars made were dear, notwithstanding the 
fact that labour was cheap compared with 
to-day. I have no wish to uphold the motor-car 
industry as a model one, but I would submit 
that it has a lesson for most of us engaged in 
general engineering, namely, that if we are to 
reduce cost and increase our general efficiency 
we have got to replace as far as possible the 
hand work and hand fitting by machining 
methods and finishing processes that make such 
work to a great degree unnecessary. 

It naturally follows therefore that the machine 
tool in some form or other is destined to play a 
much more important part, both in cost, pro- 
duction, and greater output, than it has done 
in the past. 1n fact, I do not think I would be 
very wrong in saying that hitherto it has been 
looked upon rather as a necessary evil instead 
of being a primary necessity. There is no doubt 
in my mind that we shall have to look much 
more to the machine tool if we are not to lag 
behind in our manufacturing efficiency. 

There is another very important side to this 
question which must not be overlooked, and 
that is that as the various parts of the world, 
including our own Dominions, become more 
industrialised, they are not going to start at the 
bottom of the ladder, with the simplest kind of 
plant with which we started, and educate 
themselves in the hard school of experience as 
we have had to do. They are going to start 
with the very latest type of plant available, and 
whilst they are possibly not going to get the 
best out of it, owing to their lack of the engi- 
neering ability inherent in our own people, 
they are not going to be handicapped by old- 
type machines and methods. This raises 
another point in connection with export trade, 
for those of us who are exporting a fair pro- 
portion of our products are naturally supplying 


-up to the utmost of our-ability the best we can 


make, thereby in some cases building up possible 
competition for ourselves in the future. It 
therefore behoves us not to get into the position 
of supplying better tools and equipment to our 
friends overseas than we are using ourselves. 
This would not only be unfair to ourselves and 
our employees, but is not the way to meet our 
possible post-war commitments. 

We are living in a world of constant. and 
enormous progress, and there are very few 
engineering workshops in this country that 
during the war have not gained some. valuable 
experience in handling new types of high pre- 
cision work. Every advantage should be taken 
of such experience to increase the productivity 
and versatility of our plants, and at the same 
time lift up the quality of our products and 





reduce their cost.. Of course, I am well aware 
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that this means an increased capital outlay, 
which will have to be faced, and with present 
depreciation allowances by the Income Tax 
authorities will produce a very onerous burden, 
but there is now hope that depreciation allow- 
ances will be increased if representation now 
being made to the right quarter is successful. 

There is another aspect to this post-war 
equipment problem, and that is, Where are we 
going to get the necessary expert knowledge 
from to get the best out of any new equipment 
we may install? Or, to put it another way 
round, Where are we getting the expert know- 
ledge from to recommend plant most suited to 
our needs ? : 

A partial answer to this question is, Consulta- 
tion with the machine tcol makers ; and here 
I would put in a very earnest plea for closer 
relations between user and supplier. A few 
firms do send out specific inquiries with a 
drawing or description of the job they have to 
do and ask for a machine or equipment against 
the job, generally coupled to a production 
guarantee. Broadly speaking, this is the best 
procedure, as it enables the inquiring firm to 
collect information on various ways and means 
of doing the job, and in one way settle their 
own production problem. But the great 
majority of firms send out inquiries for specific 
machines without indicating in any way what 
work or range of work they have in view. The 
result may be satisfactory if they are simply 
duplicating something of known value to them- 
selves, but it can be mutually unsatisfactory 
to user and supplier if later it is found that some 
other type of machine or equipment would 
have been far more suitable. It is that sort of 
position I have in mind when pleading for 
more co-operation, as it is only by such co-opera- 
tion that solid progress is made. 

There is a very prevalent idea that new 
machine tools and methods are introduced by 
the machine tool makers. This idea is quite 
erroneous. Progress in design and labour- 
saving methods is for the most part the result 
of consultation and discussion with the user, 
which, coupled to the experience and know- 
ledge of the machine tool maker, results in 
another step forward in the march of progress. 
I should add here that I am speaking from my 
now long experience, and I know that it is 
possible for important developments to arise out 
of apparently quite simple suggestions. 

As I have said, collaboration with the mathine 
tool maker is only a jal answer to the ques- 
tion of installing the most suitable plant and 
getting maximum efficiency out of it after 
installation. There is still the problem of 
the guiding hand which has to plan and devise 
methods of production and finishing, call him 
production engineer or whatever you will. It 
is upon him that a greater responsibility than 
ever before will fall in the post-war period, and 
it is this type of individual, with his necessary 
expert training, whom I feel is not sufficiently 
catered for in our scheme of advancement. 
There seems to me to be a gap here in our 
schemes for technical and practical training of 
the men on whom we will have to rely as 
manufacturing increases in complexity. I am 
not referring to technical training as such— 
there are ample opportunities for that—but 
what kind of training is there for the man who 
is what might be termed a natural mechanic, 
as compared with one who simply learns to be a 
mechanic ? It is to the man who is a born 
mechanic, and with technical and scientific 
training, we will have to look to to uphold the 
standard of invention and industry in this 
country. How are we going to select them ? 
That is the problem. 

This is where, in my opinion, there is an 
opening for a new kind of training in really 
practical work as distinct from technical know- 
ledge. It is difficult to say whether this will be 
an industrial research section of our technical 
scheme, somewhat similar to the research 
departments run by most large companies 
to-day, or whether it is best for the smaller 
companies to run their own technical training 
scheme, which, together with practical work 
in the shop, will help in the selection and 
advancement of the right type of man into key 
positions. 

I have perhaps not made myself very clear 


on this point, but an illustration from my own 
experience might help. As you all well know, 
there has been a tremendous expansion in 
practically every type of engineering output 
under war conditions, and that has led to a big 
influx of men into executive positions in the 
trade, whose main qualifications have most 
probably been some technical education. I 
have during the war met a large number of 
such men in a consultative capacity, and I have, 
to say the least, been amazed at their lack of 
actual knowledge of even elementary machining 
operations to say nothing of more complex 
problems. If these men had had a few years of 
practical work in the workshops as a founda- 
tion, they would have been very good men 
indeed, and if we can operate a scheme whereby 
three or four years of workshop training, in 
their early years ‘for preference, is enforced, 
we shall be in a fair way to lifting up the 
standard both of design and workmanship and 
utilising to better edvantage the natural and 
inherent technical ability of our people. 

I, personally, have no fears of our success in 
post-war trade, providing we approach the 
problem by, in some way, superimposing 
technical training on to a foundation of prac- 
tical workshop knowledge. Nothing in what I 
have said must be taken as implying any dis- 
paragement of our present technical education 
systems, except to suggest a possible broaden- 
ing in their scope. 

We have an inherent craft skill, and in the 
new Education Act we are given the promise, 
long overdue, of better general and technical 
education for the coming generations. Our job 
in the engineering industry is surely to ensure 
that these two qualities are blended in the 
right proportions to give us future engineers 
who, in better working and living conditions, 
will not only uphold our traditions of quality, 
but will provide machines, methods, and equip- 
ment to produce goods at prices and in quan- 
tities to satisfy the demands of the post-war 
markets. 

These are no easy problems, but their solution 
is fundamental to our future well-being, and it is 
because of their immediate and great import- 
ance that I have decided to depart from our 
normal custom by inviting you to discuss this 
Address. 








Adjustable Timing Machine for 
Operating Switches and Relays 


THE timing machine, illustrated herewith, 
operates four mercury switches at any desired 
tate between 35 and 150 times per hour, each 
switch having its own rate adjustable by means 





FiG. 1—ADJUSTABLE TIMING MACHINE 


of a pointer on a scale. The whole mechanism 
is enclosed in a dustproof case, 13}in. diameter 
and 3%in. deep, and is driven by a small syn- 
chronous motor and reduction gear mounted 
on the back. Fig. 1 shows the instrument flush- 
mounted on a. panel and Fig. 2 the internal 
arrangement. The mechanism is indicated in 
Fig. 3, which shows the operation of one mercury 
switch. 





The forked lever 1 is lifted by the excentric 2 


~-which runs at 125 r.p.m.-—-and returned by 
the spring 3, the angular movement being limited 
by the peg 5 coming to rest on the cam 4. This 
cam can be adjusted by the attached pointer 
and locked in position by a knurled nut, Fixed 
to the lever 1 is a boss 6, having three hardened 
flats 7 and three spring-loaded steel balls 8, 
For the sake of clarity only one flat and ball are 
shown in Fig. 3. These flats and balls act as 
roller ratchet, driving the ring 9 in a counter.’ 
clockwise direction. A similar ratchet 10, 1] 
in @ fixed boss prevents clockwise rotation. It 
was found that with rollers a very smal! and 





FiG. 2—INTERNAL ARRANGEMENT 


variable backlash occurred, which disappeared 
when the rollers were replaced by balls. A step 
is cut in the ring 9 so that the mercury switch 
tilts once every revolution. Obviously, more 
steps could be cut to increase the rate of opera- 
tion or to give alternating time intervals of, say, 
2 to 3 ratio, &c. Fig. 2 shows how the four 
ratchet levers are driven by one excentric, 
space being economised by making the rate 
setting cam of one unit coaxial with the ratchet 
of the next unit. Three of the pointers with 
their cams have been removed so as to make the 
ratchet levers clearly visible. 

An additional device is being designed for 
setting the switches to remain closed for any 
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FiG. 3—-MECHANISM FOR OPERATION OF 
SwitcH 


desired time up to fifteen seconds, independently 
of the number of operations per hour, but in 
this case contact switches will be used. The 
detail design and manufacture of these instru- 
ments were carried out by Negretti and Zambra, 
Ltd., from a scheme prepared by Mr. H. R. 
Ronnebeck, M.Sc.,. chief engineer’s depart- 
ment, I.C.I., Ltd., Billingham. 








Repair of Aircraft Propellers 


WEN damage occurs to the tip of an aircraft 
wooden propeller blade, 100 per cent, efficient 
repairs can . made by scarf-jointing a section 
of ‘similar board on to the blade and spenes 
the tip according to the original design. is 
is a long and highly skilled job, only to be under- 
taken at the factory or at exceptionally well- 
equipped service stations; consequently, an 
entirely different method is employed for 
effecting temporary repairs, sufficient to keep 
the aircraft flying for emergency operational 
purposes or to ferry it back to base for per- 
manent repairs. 
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In the case of blade tip damage, 
emergency repairs consist of the uniform crop- 


these | an aircraft with as much as 15in. lopped off each 


blade, provided certain instructions were given 


of each blade of the propeller to the| prior to flight. 


minimum extent to restore an 
mbroken line and smooth contour, 


connection a series of very interesting experi- 





NORMAL PROPELLER 


ments was recently carried out by Rotol, Ltd., 
in order to determine the amount by which the 
diameter of the propeller could be reduced, and 
the characteristics of the blade design disturbed, 
before a really serious loss of efficiency was 
encountered. 

The standard Rotol hydraulic constant-speed 
propeller, fitted to a Spitfire VIII machine, was 
used for the purpose of these, experiments, the 
aircraft being test-flown after each of a series 
of croppings. Performance tests were made 
at all-out speeds at maximum power height, 
and also at 2000ft. above and below this height. 
Take-offs were checked by the 50ft. screen 
method. At each successive cropping a slight 
reduction occurred in the maximum and take-o 
boost available, probably owing to the smaller 
propeller diameter reducing the ramming effect 
on the air intake, and adjustments were neces- 
sary to the boost control aneroid, in order to 
obtain the correct figures. No rebalancing of 
the propeller at any time during this series of 
tests was carried out. 

The original l0ft. 9in. diameter of the pro- 
peller was reduced by approximately 4in. at 
each cropping, the plotted performance figures 
showing a fairly even rate of depreciation until 
a diameter of only 8ft. 3in. was reached. A 
further cropping of ljin. per blade finally 
reduced it to a mere 8ft., at which point a 
marked increase in the rate of performance 
losses was observed, and it was evident that no 
useful purpose would be fulfilled by carrying the 
experiment any further. 

No undue difficulty was encountered in 
handling the ‘aircraft at the 8ft. 3in. propeller 
diameter stage. The throttle required to be 
opened slowly and carefully, and there was a 
marked tendency to swing to the left, but 
although the take-off run was considerably 
longer than usual, it was entirely adequate for 
operation from average-sized aerodromes. 

Of particular interest is the fact that stability 
was not noticeably affected. Vibration was 
marked, however, and was unpleasant through- 
out the r.p.m. range, but it was such as would 
not interfere with the necessary ferrying of the 
aircraft, 

Very little difficulty was experienced in the 
approach and landing operations. The nose 
required to be held considerably higher than 
usual in order to restrict the forward speed to 
the correct approach figure, and the landing 
run, during which a slight tendency to swing 
was again noticed, was somewhat longer than 
ya on account of the decreased wind-milling 


ag. 

Although in actual practice it is unlikely that 
a blade tip would receive such extensive damage 
without splitting the whole blade, no experi- 
enced pilot should find any difficulty in ferrying 


ff | settlements of primitive man. As man grew in 





The Hydulignum blades used for the purpose 


In this}of the experiment will, we understand, 


receive permanent repairs in due course, 








and will then be returned to service every 
bit as good as new. 








Town and Regional Planning* 


(Continued from page £402, November 17th) 
DRAINAGE, INCLUDING RIVER WORKS * 
By D. G. Bevan, M. Inst. C.E. 


Mr. Bevan began his lecture by pointing out 
that from the earliest times drainage played an 
important part in the selection of the site of the 


knowledge he found means of overcoming some 
of the difficulties of wet sites and such sites 
were accordingly chosen when they offered 
facilities for trade or defence. London was an 
example, but if a fresh start could be made, a 
drainage engineer would have deveioped it on 
very different lines. After tracing the growth 
of Birmingham, the author pointed out that, 
as the fields gave place to factories and houses, 
the run-off in times of storm increased over 
ten times, with the result that there was 
extensive flooding of factories and dwellings. 
Extr&é waterway for carrying off excess water 
could only be provided by lowering the bed of 
the river, which involved the underpinning of 
miles of factory walls, and of many bridges and 
culverts. Much of the extra expenditure 
entailed was due to lack of planning in the past. 

It was obvious that, in preparing river 
improvement schemes and in considering their 
bearing on the general planning scheme, local 
government boundaries had no significance. 
The whole of the catchment area had to be 
considered. Unfortunately, streams and water- 
courses were often the parish boundaries, and 
it followed therefore that regional planning was 
essential. The engineer, in ing for a 
particular river, had to know not only existing 
conditions, but what local authorities upstream 
intended to do. He had also to take into con- 
sideration the possibility of retaining existing 
flood plains to give relief to the flood waters 
carried by a river. When the relationship 
between the present and probable future flow 
had been determined, the land that would be 
required for improvement and future main- 
tenance could be settled and sterilised for 
buildings. Im open country where land was 
cheap, broad channels with sloping revetments 
and with beams and flood banks to carry 
exceptional floods, gave the most economical 





* Institution of Civil Engineers. Series of four 
lectures presented October 26th, November 2nd, 9th, 
and 16th. Abstracts. 





shape of waterway. Otherwise in towns,’ 
deepening the existing channel, with the heavy 

works entailed, would generally be necessary. 

That would also help to prevent water back- 

pounding up the sewers by keeping the level of 

the water in the river down. - 








CROPPED PROPELLER 


Lack of planning control in the past had led 
to much sporadic and isolated development 
requiring long lengths of sewer. Ribbon 
development had created serious drainage 
problems for many rural districts, especially 
when it crossed several separate drainage areas. 
In the detailed planning of the development of 
an area the line of the main sewers should be 
laid down at an early stage. While their 
position was governed by the topography, they 
need have little relationship to the road plan, 
and there were advantages in keeping the main 
sewers away from the roads. 

Experience had shown that future planning 
proposals had to take inte consideration the 
extension of the principle of joint sewage dis- 
posal boards where the juxtaposition of urban 
areas and the topography of the ground were 
favourable. Small ill-managed sewage disposal 
works, which were a nuisance to their neigh- 
bours and a fruitful source of river pollution, 
could no longer be tolerated. 

Very large sums had to be spent on drainage 
and sewage disposal in new planning schemes, 
and the best results could only be obtained by 
making use of the experience of engineers who 
had had practical experience in the construction 
and maintenance of such works. Generally 
speaking, the matters that came within the 
engineer’s special province were :— 

In Regional Planning.—The study of existing 
rivers of the area, and provision for their main- 
tenance, and improvement where necessary, 
as far as they were likely to be affected by 
redevelopment. 

The restriction of development in areas where 
drainage and sewage disposal would be very 
uneconomic to carry out, 

The study of the existing sewerage of the area 
and its development on a basis of regional 
sewerage and regional sewage disposal wherever 
conditions were suitable. 

The location of industry in relation to 
sewerage facilities. 

In Town Planning.—The planning of the 
main sewerage in advance of development and 
the reservation of the necessary land for carrying 
out the work. : 

Siting of sewage disposal works. 

Detailed planning of river improvement 
works. 

The control of the order in which expansion 
should take place within the area in relation to 
the expansion of the sewerage system. 


(To be continued) 
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Cornish Engines Preservation 
Society 


Tue Cornish Engines Preservation Society 
has been formed, as its name implies, for the 
preservation while there is yet time of engines 
and machinery of Cornish invention and origin, 
as used in the prosecution of metalliferous 
mining, winning of china clay, in waterworks, 
and in other industries. The Society is not con- 
cerned merely with engines we know by that 
name, although that has naturally a front place 
in the activities that are taking place. It is 
surely appropriate to mark in this way the con- 
tribution that the Duchy and its engineers have 
made to the advancement of mining since the 
seventeenth century. 

The Society is a development of a movement 
initiated in 1935 by a number of enthusiasts who 
formed a committee to preserve the “‘ whim ” 
or winding engine at Levant Mine, St. Just. 
This engine, designed by Francis Michell and 
constructed by Harvey and Co., of Hayle, in 
1840, has several distinctive features, apart from 
its long service which lasted till 1930.. The com- 
mittee was successful in raising sufficient funds 
for the purpose, the engine was reconditioned, 
the engine-house was made weather-tight, and, 
till the outbreak of the present war, provision 
was made for free access to it by the public. 

Since then the Committee has been active in 
scheduling and keeping under surveillance 
engines and other objects which ought not to be 
allowed to disappear, besides compiling records 
of Cornish engines in various parts of the 
country. In some cases parts of engines—for 
example, valve gear of particular interest—have 
been rescued and stored, while the major 
portions were being scrapped. During the 
present drive for salvage, it is a pleasure to bé 
able to record that the Ministry of Supply has 
been sympathetic, and that the advice of the 
Committee has been sought and taken whenever 
@ doubtful case has arisen. 

At a meeting on May 12th, 1943, the Com- 
mittee resolved to widen its scope and enlarge 
its aims. Owing to the coming of the grid, 
engines and plant in the china clay district of 
St. Austell have been disappearing rapidly, and 
further steps were obviously desirable. Hence 
the Committee decided to form itself into a 
company limited by guarantee and, not having 
a share capital, under the name at the head of 
this article. A survey of still remaining engines, 
plant, &c., was undertaken in 1943, and this 

was embodied in a report, from which a brochure 
has been compiled giving the history of the 
objects so far selected for preservation, the engi- 
neers responsible for them, their makers, and 
details of their construction. Where such 
engines, &c., are still in commission, proposals 
have been submitted to the owners whereby a 
' capital sum is paid down which will secure to 
the Society the ownership of engines and 
engine-houses if and when operations cease. 
Such agreements of “ceased working owner- 
ship ” have been made already. Copies of this 
brochure are available to those who express 
their interest in the movement. 

Premises wherein objects can be stored and 
exhibited—a museum, in fact—is naturally a 
concomitant of these activities, and a start has 
already been made by the acquisition of dis- 
used buildings at East Pool, in the Camborne- 
Redruth area, the very centre of the mining 
district, and easy of access for the public. 

The inauguration of the Society took place 
at a meeting at Murdock House, Redruth, on 
July 19th this year. The Right Hon. the 
Viscount Falmouth, who is greatly interested 
in mineral production in the Duchy, has 
accepted the presidentship and several well- 
known gentlemen have consented to become 
Vice-Presidents. Mr. A. Treve.Holman, M.I. 
Mech. E., of Camborne, is the Chairman, 
assisted by a local committee. Engineering 
institutions and societies throughout the country 
have been invited to select representatives to 
serve on the Council which is being formed. In 
view of the extent of the programme in antici- 
pation, it was decided to appeal for funds. 

At this meeting the Chairman drew attention 


progress, following road tests on engines in 
regular operation. . Other investigations include 
cylinder design for economy in steam con- 
sumption ; 
poppet valves ; 
ments; improved combustion with over-fire 
air supply ; and new designs of fire-box and 
grates. 
now under way is the Pennsylvania Railroad’s 
4-444 type of four-cylinder passenger engine, 
capable of handling « trailing train load of 880 
tons at 100 m.p.h. on straight and level track. 
Present study of oil engine switching loco- 
motives covers: mainly such features as are 
common to most of the engines in service, with 
the object of effecting greater standardisation 
of parts. Other subjects under consideration 
are types of locomotives to be operated by new 


Penponds, in which Richard Trevithick lived 
for many years, has fallen. Mr. J. Olivey, the 
owner of the cottage, has generously intimated 
his readiness to hand it over to the Society, and 
the necessary arrangements are now going 
forward. In the meantime, temporary repairs 
to the roof, which has suffered seriously in 
recent bad weather, are being carried ont. 

It is perhaps not generally known that the 
London water companies fought shy of the 
Cornish engine for many years, their engineers 
being incredulous of the remarkable duty 
claimed for the Cornish engine till Thomas 
Wicksteed, by erecting an engine at Old 
Ford in 1838 and testing it against an exist- 
ing Boulton and Watt engine, was able to 
convince his fellow water engineers of its 
economy. Confidence being thus established, 
the spread of the engine was rapid, and in the 
following years a very large number of these 
engines was installed in London. These 
engines have been gradually in the process of 
being scrapped, like those in other parts, and 
are being replaced by more efficient plant. 
However, seventeen of these engines still 
remain, including two with cylinders of 100in. 
bore by llft. stroke. The Metropolitan Water 
Board, which for some time has. been sym- 
pathetic to proposals for the preservation of 
these engines, has given valuable help to the 
Society. The Board’s mechanical engineer, Mr. 
H. R. Lupton, has consented to serve on the 
Council of the Society. 

The first annual general meeting of the 
Society was held on Saturday last, November 
18th, at the School of Mines, Camborne. 

Mr. A. Treve Holman presided, and a Council 
was elected on which sixteen engineering 
societies and other bodies are represented. 
Among these societies are the Institutions of 
Civil, Mechanical, and Electrical Engineers, the 
Institution of Mining and Metallurgy, the New- 
comen Society, and the National Trust. The 
Science Museum also is actively interested. 
Dr. H. W. Dickinson, joint hon. secretary of the 
Newcomen Society, was appointed Vice-Chair- 
man, Mr. B. R. W. Hill, hon. treasurer, and 
Mr. J. H. Trounson, hon. curator. 

The appeal for funds has already had good 
success, but obviously a large capital sum is 
necessary and working expenses will be heavy. 
Annual subscriptions or donations should be 
sent to the hon. secretaries, Mr. W. T. Hooper, 
The Observatory, Falmouth, or to Mr. W. M. 
Michell, 3, Coach Lane, Redruth. 

The Society will greatly appreciate any 
information on past or present beam engines 
working on the Cornish cycle, whether or not 
they are of Cornish manufacture. A tabulated 
survey form to assist in recording information 
will be sent on application to the hon. secretaries. 








American Engineering News 


American Locomotive Design 

Although the mechanical division of 
the Association of American Railroads cancelled 
its 1944 convention on account of war and trans- 
port conditions, the reports of its technical 
committees were presented at a meeting of the 
executive officers. Tests on counterbalancing 
of locomotives for high-speed service are in 


improved performance due to 
improved draught arrange- 


An example of major developments 





The original fusion-welded boiler on the 
Delaware and Hudson Railroad is stil] giving 
satisfaction in regular operation. A similar 
boiler is being built by another railroad 


relieving treatment, for which special fur 
have been provided. In taking water ‘fen 
troughs or “track tanks” the locomotives 
usually reduce speed, in order to avoid excessiyg 
spilling of water. But in a track tank and tender 
water scoop developed on the New York Central 
Railroad the engine takes water moro efficiently 
at 75 miles an hour than at the former limit of 
45 miles. At 60 and 75 miles the spillage ig 
reduced 54 and 64 per cent. respectively, as 
compared with the 45-mile speed, while the 
amount of water taken—6953 and 7113 gallons 
—is 42 and 48 per cent. greater. On a 2000ft. 
tank the scoop was in operation for 1700ft, 
The tender holds 15,000 gallons. 


Post-War Engineering Education 


That the future of the engineering pro. 
fession will be determined largely by present 
plans for engineering education is stressed in a 
Committee report of the American Society for 
Promoting Engineering Education. It shows 
the evident need for more positive indoctrina. 
tion in civic and professional responsibilities, 
and @ corresponding need for the strengthening 
of secondary education. Early restoration of 
graduate work and extension of its scope 
demand concentration on fundamentals in 
undergraduate work, with provision during the 
senior year for some study of the management 
side of engineering. Industry and the profession 
would both benefit from a clearer understanding 
of the relative functions of technical institutes 
and engineering colleges, and it is suggested 
that accrediting agencies for the former be 
established, similar to those now in use for 
accrediting the latter. As to the present 
accelerated programmes in engineering schools, 
these should not be continued longer than is 
made necessary by war conditions. An imme- 
diate need is provision for the training of men 
returned from the war, together with the 
rehabilitation of college faculties with effective 
teachers. There is need also for developing a 
better system of selecting and admitting 
students. During the transition period imme- 
diately following the war there may be year- 
round instructional programmes, possibly with 
veterans grouped in separate classes. Proper 
guidance for these men must be provided, and 
“‘ refresher ’’ courses will be desirable. Study 
is being made of tests that will disclose the 
scholastic background of students, and the 
aims or objectives of the men, since these might 
be very useful in the selection and guidance of 
men returning to the engineering schools. Much 
may be done in the off-time at dormitories and 
residences to inculcate students with the funda- 
mentals of a liberal education, without inter- 
fering with the technical programme. The 
leading engineering societies are urged to 
co-operate actively in educational research. 








New Deep-Sea Divine Mztuop.—A new method 
of air supply which is expected to be of great 
importance for deep-sea diving has recently been 
worked out by a young Swedish engineer, Arno 
Zetterstrém. is method, which is based on the 
idea, when diving to greater depths than 40 m., of 
exchanging the nitrogen of the air for hydrogen gas, 
has now, after months of experiments on animals, 
been in practice for the first time. Several 

ago American divers descended to a depth of 
considerably over 100 m., using a mixture of helium 
and oxygen. Helium, however, is an expensive 
gas, and attention has been given to hydrogen. 
The Swedish engineer has discovered a method of 
mixing oxygen and hydrogen, which is free from 
danger. xperiments on animals were made 
in a pressure chamber. At depths of over 
80-90 m. nitrogen has a certain narcotic effect on 
the diver, and, besides, it makes breathing more 
difficult. By means of the new hydrogen gas 
mixture it is hoped to be able to prevent this narcotic 
effect. Experiments with animals have succeeded 
under & pressure co: nding to a depth of 150 m. 
The inventor was the first to make a descent with 
the new gas mixture a short time ago. The first 








to the state of decay into which the cottage at 


prime movers, such as steam or gas turbines. 


descent, however, was made down to only just over 
pom = 


when completed, it will be subjected to strogg. - 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


United States Post-War Problems 


Considerable attention is being paid in 
the United States to post-war industrial problems. 
Qne that is attracting the most attention for the 
time being is the inevitable difficulty of changing 
over the ferrous and non-ferrous industries to their 
former normal lines of manufacture. This means 
the reconversion of manufacturing plants, blast- 
furnaces, steelworks, and rolling mills which are 
still engage, or seat Rg threes sore on the 

uction of materials requi ‘or war purposes. 
ip realised that it will be necessary for these 
to resume ‘their former peacetime occupations and 
to meet a huge domestic demand for manufactured 
products. Another problem which is given almost 
equal prominence is the necessity of finding a means 
for ae, She surplus tonnages that will be 
accumulated before the cessation of hostilities, and, 
with this, comes the necessity of meeting the 
problems associated with the provision of occupa- 
tion for displaced labour. Large tonnages are 
already being offered of surplus steel, and markets 
are already being sought for surplus war materials 
of all kinds. It is realised that price inducements 
must. be offered to dispose of these surpluses rapidly 
and without disturbing production. The utterance 
of a prominent steelmaker is widely published. 
This official confidently predicted the partial resump- 
tion of peacetime occupation within a matter of 
weeks, subject only to the requirements of the 
operations in the Pacific. Recently, at a confer- 
ence in Washington of the War Production Board 
of the steel, copper, and aluminium industries, the 
probable resumption of outputs, equivalent to the 
1937 production, was mentioned. It was suggested, 
however, production in the year after the war 
would amount to 41 million tons of steel, compared 
with that of 38 million tons in 1937, and an output 
of 4700 million pounds, compared with 3500 million 
pounds in 1937. It is anticipated that aluminium 
will be produced at the rate of 1000 million pounds 
annually after the war, compared with a pre-war 
production of 400 million pounds. 


The Pig Iron Market 


Although there has been some revival in 
the demand for pig iron, the improvement is only 
slight, and the producers would welcome a steadier 
request for most descriptions. The production has 
been reduced by the Control, which may be taken 
as an indication that the authorities do not anticipate 
a period of intensified demand, and the present pro- 
duction appears sufficient to meet the requirements 
of all descriptions of consumers. The recent expan- 
sion in the demand from the light castings industry 
has been maintained. Hopes are entertained by 
that branch, of the trade that the restrictions upon 
their production of domestic castings will be further 
eased, although there are no indications that the 
Board of Trade will move in this direction. There 
has been much talk in the trade itself that there is 
a possibility that any abrupt increase in the demand 
may find the furnaces taxed beyond their permitted 
capacity, but it’ seems unlikely, since not only are 
there good stocks of pig iron in the country, but 
most of the pig iron producers could increase their 
outputs without much difficulty. Considerable 
irregularity exists in the foundry trade, since some 
of the establishments, particularly those associated 
with the. heavy engineering industries, are on the 
whole well employed on Government work. A few 
of them are short of work, and attribute their 
position to the cancellation of Government con- 
tracts and a general cut down by Government 
Departments ‘of fresh work. Most of the general 
engineering and jobbing foundries are considerable 
users of medium and low-phosphorus pig iron, in 
lieu of hematite. The latter is carefully distributed 
by the Control, and is only released in cases where 
no other description of pig iron will be satisfactory. 
There is a good demand also for refined pig iron, 
which is another sort that is used as a substitute for 
hematite in no small quantity. Consumers, how- 
ever, find little difficulty in obtaining the quantities 
they require. The raw materials position of the 
foundries is satisfactory. There is still a belief in 
the trade that there is a possibility of supplies of 
coke being rationed to consumers. A good many 
consumers were able during the summer to build up 
some stocks of coke. 


Scotland and the North 


Most of the Scottish iron and steelworks 
are suffering from the decline in the demand, and 
recently the cancellation of some Government 
contracts has rather accentuated the easier con- 
ditions obtaining at the mills. The requirements of 
the shipbuilding industry have hitherto during the 
war supported the iron and steelworks, and at the 
same time the demand from the marine engineering 








Export quotations are f.o.b. steamer 


industry has considerably helped. Recently, how- 
ever, there have beep signs that neither shipbuilding 
requirements nor the marine engineers’ needs will 
be so great in the future as they have been in the 
past. The demand for plates has been sharply 
affected, partly because of the smaller quantities 
needed by the shipyards, which seem to require the 
lighter thicknesses, whilst, not so long ago, they 
were taking up large quantities of the heavier plates. 
For some time there has been a strong demand for 
light and medium sections, but recently these needs 
have been inclined to fall off. Several of the works 
are employed upon Government contracts for which 
they have required considerable quantities of small 
angles, and these contracts are now approaching 
completion, so that, unless fresh contracts are 
issued, which seems unlikely, there is likely to be 
a further decline in the demand for small sections. 
There is, however, still an active request for small 
bars and sections, and this branch of the industry, 
although showing signs of declining, is, on the whole, 
well maintained. Business in heavy joists and 
sections has been quiet for some time and shows no 
indication of reviving. There is an active business 
passing in sheets, and this has been maintained at a 
high level for several months. Most of the works 
have a considerable tonnage of orders on their books 
and are reluctant to dccept fresh business, except 
for extended delivery. In a number of cases the 
works are booked well into next year. The demand, 
which at one time was fairly general, seems now to 
be largely concentrated upon the thinner gauges. 
During the past few weeks there has been a general 
slackening of operations at the Lancashire engineer- 
ing works, as well as at the iron and steel plants. 
Several sections of the industry have maintained a 
high rate of activity and are still employed upon 
Government contracts, but the amount of new 
business coming forward is disappointing. In some 
cases cancellations of contracts have adversely 
affected the position. The demand for alloy steel 
has been gradually declining for some time, and 
the demand now seems to be concentrated almost 
entirely upon general engineering descriptions and 
the deliveries required are small compared with 
those that were taken up earlier in the year. The 
steelworks on the North-West Coast are well 
employed and the indications are that they can 
look forward to a period of steady employment. 


The North-East Coast and Yorkshire 


On the whole, the steelworks on the North- 
East Coast have a considerable amount of work in 
hand, but most of the makers are concerned at the 
decline in the volume of new business. There is a 
general feeling of irritation in the steel trade that 
the Government maintains its restrictions upon 
business of a domestic and export character, but the 
more reasonable members of the trade admit that 
this is scarcely the moment in the war suitable for 
any important relaxations in the Control regula- 
tions. e decline in business is more noticeable 
in the heayy steel departments than in the lighter 
branches. Most sections of the heavy steel trade 
are operating on a practically hand-to-mouth basis, 
and there are few indications of any irmprovement. 
Not so long ago, it was expected that the require- 
ments of the Services, when the invasion of the 
Continent took place, would result in an increased 
demand for iron and steel material. These expecta- 
tions, however, have not been fulfilled, and most of 
the works are operating at less than capacity, a 
condition which has been strange to them for many 
months. The demand for heavy joists and sections 
has been indifferent for several weeks, and here, 
again, there is no indication of any improvement 
being at hand. Business in plates is much less than 
it was a month or two ago. What business has 
been transacted in plates is chiefly for the medium 
and jin. thickness, but even for this description 
the works are able to offer early delivery, and there 
is considerable competition amongst the makers for 
any orders that come on the market. There has 
been no decline in the demand for small steel bars 
and smal] and medium sections, and, for the time 
being, this seems to be the most active department 
of the industry. The Yorkshire steel industry is 
moderately busy, but the work in hand is chiefly 
on the completion of old-orders. The basic steel 
branch of the industry is busily employed, and 
although there has been a decline in the demand, 
most of the works have sufficient orders in hand to 
keep them well employed for the remainder of this 
period. Business in acid carbon steel, although 
showing signs of a recession, is fairly well main- 
tained, but there has been a distinct falling off in 
the request for alloy steel. A large proportion of 
the demand for the latter description is for the less 
expensive kinds required by the engineering 
industry. ‘ 





Unless otherwise specified home trade quotations are delivered f.o.t. 


The Midlands and South Wales 
Considerable activity rules at the iron and 
steelworks in the Midlands, in spite of the gradual 
decline in the volume of new work coming forward. 
This has lasted long enough seriously to affect pro- 
duction at some of the works, and in several cases 
they are operating well below capacity. Even 
those which are comparatively well employed find 
it difficult to arrange continuous running. The 
decline in the demand for plates has become suffi- 
ciently pronounced to bring the majority of the 
makers into the market with offers of near delivery, 
but new work is difficult to obtain. The sheet works 
have sufficient business on their books to keep 
them engaged until the end of the year, and in 
several cases well into the first quarter of next year. 
The amount of new business in sheets coming 
forward, however, has shown a decline during the 
few weeks. The demand ruling for the time 
ing is chiefly for thin sheets. Some of the heavy 
sheet mills are well engaged in the production of 
light plates, although little new business of this 
description has been received for some time. The 
most active section of the industry is that concerned 
with small bars and light and medium sections. 
These are required in considerable quantities by 
shipyards and armaments manufacturers, particu- 
larly aircraft makers. Most of the re-rolling works 
are carrying sufficient orders to keep them busy for 
the remainder of the year. Business in iron and 
steel in South Wales is quiet, and the busy section 
there is in the semi-finished steel department. Now 
that imports from the United States have been 
reduced to the point of insignificance, the demand 
upon the home works is extremely heavy, but, so far 
as can be seen, they are rising to the occasion, and 
consumers have no cause for complaint. The 
demand for heavy plates remains quiet, although 
the mills have a fair amount of work on their books 
in the shape of old contracts. Most of the makers 
of heavy structural material are in need of new 
specifications, but there is little business of this 
class about. The sheet works are well employed and 
are receiving a good flow of sheet bars. The tinplate 
industry is well provided with orders, and buyers 
find it difficult to arrange business for delivery 
before 1945. It is suggested that the tinplate 
position in the first quarter of next year will become 
stringent, and fears of this have brought some buyers 
into the market. 


Tron and Steel Scrap 

Irregular conditions rule in the scrap 
market, and, although there has been some slight 
improvement in the demand for some descriptions, 
it is not easy to transact business. Many consumers 
are carrying stocks and the decline in the produc- 
tion of iron and steel has affected the quantities 
taken up by the steelworks. In some directions 
there has been a rather more liberal issue of truck 
labels, but this is not general, and in some cases 
stocks are accumulating -in merchants’ hands. 
There is a steady demand for good heavy mild steel 
scrap in furnace sizes, but it is not so easy to di 
of the good heavy material cut to foundry sizes. 
The easing of restrictions on deliveries of bundled 
steel scrap and hydraulically compressed steel 
shearings has resulted in a rather stronger demand, 
but the supplies available seem adequate to meet all 
requirements. There is only a quiet trade passing 
in mild steel turnings, and most of the business 
transacted is in good heavy and chipped categories. 
There is a brisk trade passing in the heavier classes 
of mixed wrought iron and steel scrap for basic steel 
furnaces, but generally the demand for this descrip- 
tion is quiet. Large quantities of light: material 
are offering, but comparatively small tonnages are 
being taken up. In several instances transactions 
have been reported at well below the controlled 
figures. On the whole, the amount of scrap taken 
by the steelworks has noticeably declined and 
many of the works are using their stocks rather 
than buying fresh material. The demand for cast 
iron scrap is fairly well maintained. 


Tungsten Purchases 

The Minister of Supply announces that the 
purchase of tungsten ores on Government account 
will continue for the first six months of 1945, but as 
from January Ist the normal price will be reduced 
to 75s. per long ton unit of WO3 f.o.b. for Empire 
producers and f.o.r. for producers in the United 
Kingdom. Only concentrates of the normal saleable 
grade will be accepted and the quality specification 
will be revised to impose heavier penalties for low 
W0O3 content and arsenic and penalties for copper, 
molybdenum and scheelite in wolfram. Inquiries 
should be addressed to the Director for Ferro-Alloys, 
Tron and Steel Control, Steel House, Tothill Street, 
London, 8.W.1. 
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Notes and 


Air and Water 


Recorp Lonpon To Carro FLuicHr. —The Air 
News Service says that ‘a direct non-stop 

flight from London to Cairo in 10 h. 25 min. has 
recently been made by a four-engined York air- 
craft of R.A.F. rt Command. This repre- 
sents an average speed of 238 m.p.h. for the 2480- 
mile trip, and is probably the quickest journey made 
by a, four-engined aircraft between the two 
capitals 
Ciiestbi SHIPPING.—Twelve ships of the China 
Merchants’ Steamship Navigation Company, with a 
total tonnage of nearly 5000, will shortly be operating 
on the Yangtze River in Szechwan Province. After 
the company moved to Chungking in 1939, only 
four medium-sized and two small-sized ships could 
be put on the Fantuping-Wanhsien-Chungking run. 
The company lost nearly all its big ships during the 
evacuation from Nanking and Hankow. Six big 
ships that will soon again be serviceable are the only 
ones of their class salvaged from Japanese seizure 
and bombing. 


CroypDon AND Betrast Arr SERVICE.—New civil 
air services between London and Liverpool and 
Liverpool and Belfast were put into operation on 
November 13th by Railway Air Services, Ltd.. The 
new service between London and Liverpool is the 
first civil air service between the two cities since 
the outbreak of the war, and enables passengers to 
travel between Croydon and Belfast in 34 hours, 
and from Croydon to the Isle of Man in 2 h. 45 min. 
The aircraft leaves Croydon at 9 a.m. each week-day 
and arrives at wee ne (Speke) at 10.45 a.m. 
Connection can be made immediately with the Isle 
‘of Man air services aircraft, due Ronaldsway, Isle 
of Man, at 11.45a.m. Passengers for Belfast, after 
passing through the security formalities at Speke 
airport, leave by a new service at 11 a.m., arriving 
in Belfast at 12.30 p.m. 


THE Fontana Dam.—Progress on the construc- 
tion of the Fontana dam—the largest of the Ten- 
nessee Valley Authority’s dams—is being main- 
tained. Engineering News-Record says that at the 
beginning of September about 100,000 cubic yards 
of concrete remained to be placed from a total of 
2,800,000 cubic yards. Filling the reservoir was 
scheduled to start early this month, when flow in 
the Little Tennessee was e to be sufficient. 
to permit by-passing water to operate the Cheoah 
and Calderwood dams of the Aluminium Company, 
immediately downstream. Considerable work 
remains to be done in the reservoir, including the 
removal of 24 miles of railway track, replaced by a 
15-5-mile relocation of a branch line of the Southern 
Railroad above reservoir level. Part of the track 
is being left in place until the “last minute” to 
permit the removal of construction equipment by 


Miscellanea 

AnpDREW Laine ScHoLarsHips.—The governere 
of Heriot-Watt College, Edinburgh, have agreed to 
institute scholarships to be known as the Andrew 
Laing Scholarships. These scholarships have been 
made possible through a bequest from Miss Catherine 
Laing to commemorate the late Mr. Andrew Laing, 
who was a native of Edinburgh. They will vary in 
value from £50 to £200, and in exceptional cases 
larger sums may be granted. 

Tue Late Mr. L. J. Kave.—We regret to learn 
of the death, on November 9th, of Mr. L. J. Kaye, a 
director of Alfred Herbert, Ltd., Coventry. Mr. 
Kaye, a native of Yorkshire, served an apprentice- 
ship with J. Butler and Co., Ltd., Halifax, and was 


Memoranda. 


ees eee 


also enumerated, and the methods of controlling the 
air supply by gas analysis and draught regulation 
and the nature of the ame losses in the flue gases 
were indicated, as were also the tnethods of reducing 
these losses. The methods involved in the success- 
ful combustion of liquid and gaseous fuels were also 
briefly described. 

Royat Instirution Curistmas LecturEs.—Thoe 
115th course of lectures adapted to a juvenile 
auditory is to be given at the Royal Institution by 
Sir Harold Spencer Jones on ‘‘ Astronomy in Our 
Daily Life.” There are six lectures, and they will 
be delivered on December 28th and 30th, January 
2nd, 4th, 6th, and 9th, at 2.30 p.m. 


Personal and Business 


Mr. WitFRID AyRE has been elected chairman of 
Hall Russell and Co., Aberdeen. 
Sr Freperick Hanpiey Pace has been elected 
an Honorary Fellow of the Institute of Aeronautical 
Sciences of America. 

Mr. G. West Byrne has been appointed as the 
representative of the Minister of War Transport on 
the Tees Conservancy Commission. 
Mr. CHartes Brown, F.I.A.C., 63, Gayton Road, 
Harrow, Middlesex, has been appointed Secretary 
of the Institution of Factory Managers. 
Str H. OsBornE Mance, having completed special 
duties on which he has been employed, has 
his appointment as Director of Canals at. the 
Ministry of War Transport. 

Sm Frepericx C. Stewart has been reappointed 
to the Clyde Navigation Trust, and Mr. David 
Raikes and Mr. G. J. Innes to the Clyde Lighthouses 
Trust, by the Glasgow Chamber of Commerce. 
ALFRED WISEMAN AND Co., Ltd., have appointed 
Mr. J. C. Wilkinson as London manager. For the 
present, he will operate from his home address, 
104, Blendon Road, Bexley, Kent (telephone, 
Bexley Heath 3178). 
Mr. J. Ramsay GEBBIE has been elected President 
of the Shipbuilding Employers’ Federation. Mr, 
T. Morison has become the Senior Vice-President, 
and Mr. G. Barrie and Mr. W. Ayre have been 
elected Vice-Presidents. 
Mr. G. S. McLay, whose services have been lent 
to the Ministry of Supply by Stewarts and Lloyds, 
Ltd., has been released at his own request from the 
post of Director-General of Gun Ammunition Pro- 
duction. Mr. A. J. G. Smout has been appointed 
Director-General of Ammunition Production, and 
will be responsible for the production of both gun 
and small-arms ammunition. 


Mr. M. L. Jamieson has been appointed by the 
Minister of Labour and National Service as Chair- 
man of the Glasgow South Side Advisory Committee 
for Juvenile Employment.. Mr. Jamieson is a 
director and production manager of G. and J. Weir, 
Ltd., Cathcart, and has already taken a 
part in youth training as Chairman of the Joint 
Technical Training Advisory Committee for the 
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Forthcoming Engagements 








afterwards employed by the Coventry Ord 
Works and Hulse and Co., Manchester. He then 
obtained @ position with Usines Bouhey, machine 
tool makers, of Paris. In 1904 he joimed Alfred 
Herbert, Ltd., starting in the works drawing-office. 
In March, 1912, he was appointed managing 
director of the Société Herbert, Paris, which 
position he occupied for fifteen years. In 1927 he 
returned to Coventry and was appointed technical 
director, becoming in due course a full director. 


-Fuet SAviIne IN THE Facrories.—The first of a 
series of six lectures on fuel efficiency problems, 
arranged by the Ministry of Fuel and Power, was 
delivered in the Heriot-Watt College, Edinburgh, 
on November 16th, when Dr. H. B: Nisbet gave an 
address on the “ Combustion of Fuels.” ‘The lecture 
dealt with the fundamental processes involved in 
the burning of fuels. the influence of the moisture 
and volatile content, the coking properties, and 
the ash of solid fuels on the methods of hand and 
mechanical firing. The advantages and disadvan- 
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New Vickers Appointments 


FoLLOWING the:death of Sir Charles Craven, 
which was recorded in our last issue, it is 
announced by Vickers, Ltd., that Mr. A. A. 
Jamieson, the chairman of the board, has been 

ted temporary leave of absence from all 
ether companies with which he is concerned 
in order to devote the whole of his time 
and attention to his duties as chairman. 
Sir Frederick Yapp is appointed managing 
director and Sir James Callander and Com- 
mander E. R. Micklem become directors of the 
company, and Mr. J. Reid Young relinquishes 
his post as secretary of the company and is 
appointed director of finance and administra- 
tion. Mr. E. J. Waddington becomes secretary 
and Mr. G. M. Dunbar and Mr. J. A. F. Valentine 
become joint assistant secretaries. Sir Frederick 
Yapp is also appointed chairman of. Vickers- 
Armetrongs, Ltd., and Commander E. R. 
Micklem becomesdeputy chairman and managing 
director of engineering works and shipyards in 
that concern. Major H. R. Kilner is appointed 
managing director, aviation; Mr. J. Reid 
Young relinquishes the secretaryship of this com- 
pany also, and becomes director of finance and 
administration, with Mr. E. J. Waddington as 
secretary and Mr. G. M. Dunbar and Mr. J. A. F. 
Valentine as joint assistant. secretaries. At the 
Barrow works, Sir James Callander will, at an 
early date, relinquish his position as general 
manager and will be succeeded by Mr. Hubert 
Thompson, who is at present deputy general 
manager of these works, Mr, P. H. Muirhead 
is appointed deputy manager of the Elswick, 
Scotswood, and Chertsey works. At thé English 
Steel Corporation, Sir Alexander Dunbar relin- 
quishes the office of managing director and 
becomes chairman of the company. Mr. F. 
Pickworth is appointed general manager and 
Commander Micklem is made a director. At 
the works of the Metropolitan-Cammell Carriage 
and Wagon Company, Ltd., Mr. J. Reid Young 
is made a director in place of Sir Frederick 
Yapp, who. resigns in view of the other respon- 
sibilities he is assuming. 


Road Transport Vehicle Industry and 
Export Trade 


In the course of his review of the trading 
activities of the Associated Equipment Com- 
pany, Ltd., which will be presented at the annual 
general meeting of that company, to be held on 
Monday next, December 4th, Mr. C. W. Reeve, 
the chairman of the company, draws attention 
to the lack of attention which is being paid by 
the Board of Trade and other Government 
spokesmen to the export side of the road trans- 
port vehicle industry. He says that, although 
the industry is being continuously urged by both 
the Board of Trade and other Government 
spokesmen to consider the increase of pro- 
duction capacity after the war, especially for 
export, it has been unable to obtain decisions 
from the Government Department concerning 
the legal dimensions of goods and passenger- 
carrying vehicles which the industry will be 
allowed to manufacture. Many months ago the 
industry placed before the Ministry of War 
Transport a request for certain main dimensions 
of public service vehicles to be permitted. 
These dimensions have been approved by both 
operators and manufacturers and, if permitted, 
would greatly help the industry in planning its 
export trade, A decision was, however, with- 
held, in spite of repeated reminders, until 
November 20th last, and the decision then given 
seems wholly to ignore the export requirements. 


The Use of Aluminium, Magnesium, 
and Nickel 


Durie the first four years:of war the use of 
aluminium and magnesium had to be restricted 
almost entirely to military applications, pre- 
dominantly aircraft. Even for this purpose 
substitutes had largely to be adopted to con- 
serve supplies. During the past year it has been 
possible to make them freely: available for other 


of the aircraft programme, The stage has now 
been reached at which light metals can once 
more be released to manufacturers for civilian 
production, subject, of course, to their labour 
and capacity not being required for more urgent 
and important purposes. Light metals are also 
available for work on prototypes to form the 
basis for subsequent bulk production and for 
samples required in preparation for reopening 
markets for established uses. Manufacturers 
can also now apply for release of material to 
build up working stocks in advance against the 
time when machine tools, space, and labour will 
become available for peacetime activities. All 
the above releases for civilian purposes are 
subject to the overriding priority of war require- 
ments and can only be authorised through the 
Ministry of Aircraft Production, Light Metals 
Control. Supplies of ingot metal and the 
capacity for producing sheet, extrusions, cast- 
ings, and forgings are, however, such that there 
should be little difficulty in meeting reasonable 
requirements. The Mond Nickel Company, 
Ltd., of Grosvenor House, Park Lane, London, 
W.1, announces that, owing to improvements in 
the supply position, the Non-Ferrous Metals 
Control has made it known that it is now pre- 
pared to authorise the use.of nickel in iron 
castings for a greatly increased list of applica- 
tions. This list covers castings for most engi- 
neering purposes. 


L.N.E.R. 1945 Wagon-Building 
Programme 


On Monday, November 27th, it was 
announced by the London and North-Eastern 
Railway Company that over £2,000,000 are to 
be spent on constructing new wagons during 
1945. This big programme is primarily designed 
to provide replacements ; but it will, at the 
same time, reduce the arrears of. new con- 
struction caused by the war, but for which 
many obsolete wagons would by now have been 
scrapped. No less than 4000 of the new 
vehicles will be 16-ton end-door mineral wagons, 
and 3000 13-ton open goods wagons will also be 
built, Included in the remainder will be 1750 
hopper wagons for mineral traffic, the majority 
having a capacity of 21 tons or more; 200 
13-ton single bolster and 100 21-ton double 
bolster wagons, mainly for iron and steel pro- 
ducts ; 500 covered vans of 12 tons capacity, 
100 10-ton ‘“‘air-insulated”’ fish vans; 30 
‘machine ’’ wagons of 20 tons and 25 tons 
capacities, for loads needing a specially low 
wagon floor; and 100 20-ton freight train 
brake vans. The last four classes of vehicles 
will be fitted with vacuum brakes. The pro- 
gramme also includes the construction of 457 
non-traffic or “service ” vehicles, of which 400 
will be locomotive coal wagons of 21 tons 
capacity. The balance is to be made up of 46 
special bogie wagons of 40 tons capacity, suit- 
able for the conveyance of rails, sleepers, or 
track ballast, and 11 25-ton ballast wagons 
designed for bottom-door discharge. 


The Scope of Mutual Aid 


In the Second Réport on Mutual Aid, which 
has been presented by the Chancellor of the 
Exchequer to Parliament, and is printed by the 
Stationery Office, reference is made to the wide 
scope of mutual aid. During the year ended 
July, 1944, British ships brought to the United 
Kingdom some 865,000 uniformed Americans, 
including no less than 320.500 carried in the 
liners ‘‘ Queen Mary ”’ and ‘‘ Queen Elizabeth.” 
In addition, local services, such as transporta- 
tion communications, &c., were freely provided. 
In many cases United Kingdom production was 
responsible for meeting the whole requirements 
of the United States Forces, Sparking plugs for 
certain types of American aircraft were wholly 
provided from British production. Altogether 
558,500 were requisitioned up to June 30th, 
1944,. while, in addition, 600,000 plugs were 
shipped to the United States: Other supplies 
up to June 30th included at least: 2104 aircraft, 
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570 aircraft engines, 137,000 jettison fuel 
tanks, 50,000 pieces of armour plate, 29,000 
aeroplane tyres, and 22,000 aeroplane tubes, 
with no less than 7,687,802 jerricans. All these 
were delivered during the first six months of 
1944. Apart from the bulk foods exported from 
the Colonies to the United States, the United 
States Forces received nearly £8,000,000 worth 
of food in the United Kingdom. Accommoda- 
tion for the American Air Force included 133 
airfields, together with depéts, headquarters, 
and ancillary accommodation. Other items 
included 33,000,000 square feet of open storage 
and 100,000 hospital beds and hospital equip- 
ment and 200 clubs for the American Red Cross. 
The building programme alone gave employ- 
ment to over 100,000 men. Transport included 
provisions made: by rail and road and canal. 
Training grounds were cleared and _ villages 
evacuated.. For the invasion, landing craft 
bases, maintenance bases, and embarkation 
facilities were specially constructed. Items 
handed over to the United States Forces 
included two complete floating docks, ‘2110 
pontoon units, about 200 cranes, 12 coasters,; 
and 30 lighters. In econneetion with the pre- 
fabricated harbours, 150 concrete caissons, 
floating breakwaters, pier equipment, and block- 
ships were provided. Some 100,000 tons of 
steel and 600,000 tons of concrete were used in 
constructing two harbours, at a cost of about 
£25,000,000, Mutual aid also played its part 
in securing essential oil supplies. 


The Late Mr. Percival James Robinson 


MuNICIPAL engineers throughout the country 
will learn with deep regret of the death of Mr. 
Percival James Robinson, the late city electrical 
engineer of Liverpool, which took place at his 
home, ‘‘ Hycroft,” Albert Drive, Deganwy, 
North Wales, on Thursday, November 23rd. 
Mr. Robinson died at the comparatively early 
age of sixty-five, following his retirement from 
office in March last. He was born at Erith and 
was apprenticed to Johnson and Phillips, Ltd., 
receiving his technical training at Finsbury 
Technical College, where hestudied underthelate 
Professor Sylvanus Thompson. After gaining 
the City and Guilds Diploma in Mechanical 
and Electrical Engineering and Chemistry, 
he joined the staff of the Garston and District 
Electricity: Supply Company. In 1902 that 
undertaking was acquired by the Liverpool 
Corporation Electricity Department, into which 
service Mr. Robinson On the death 
of Mr. Harold Dickinson in 1928, he became 
city electrical engineer. Mr. Robinson was 
responsible for the design and construction of 
the Clarence Dock power station, which was 
built on the old site of the Clarence dock, which 
the Corporation bought from the Mersey Docks 
and Harbour Board. The work was begun in 
September, 1929, and in June, 1931, the first of 
two 50,000-kKW sets, which formed the first 
section of the station, was put to work. Later, 
the station was enlarged, its final capacity being 
400,000 kW. Mr. Robinson was also lighting 
engineer for the Corporation of Liverpool, and 
he had under his control an area of 44 square 
miles, with some 900 miles of streets, By his 
enthusiasm he did much to extend the use of 
electricity for power and lighting in Liverpool 
and the surrounding area. He was a member of 
the Institution of Mechanical Engineers and the 
Institution of Electrical Engineers, and was also 
a life member of the Society of Civil Engineers 
of France. He served on the National and 
North-West England Consultative Committees. 
He was a valued member of the Incorporated 
Municipal Electrical Association,-and-he served 
on its Council and. was President during the 
1933-34 session. In recognition of his. engi- 
neering services to Liverpool the University of 
Liverpool conferred upon him the Honorary 
Degree of Master of Engineering. He-had’a 
strong personality and was highly esteemed by 
his municipal colleagues and his many friends 
in the. electrical. manufacturing and’ supply 
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The Future of the British 
Coal Mining Industry 


By SIR RICHARD 


RECEDING articles have dealt with the 

two most important problems confronting 
those concerned with British coal mining. 
Let us now consider the possible future of 
that industry and the means which should be 
adopted in order to secure its peaceful and 
prosperous prosecution during the remainder 
of its existence, an existence much shorter 
than is commonly supposed. 

The coal resources of Great Britain, 
including seams of Lft. and upwards in thick- 
ness, existing down to a depth of 4000ft. from 
the surface, were estimated, at the 1913 
Geological Congress, as being :—Actual re- 
sources, 155,112,056,553- tons; inclusive 
of “probable ” resources, 185,096,056,920 
tons; inclusive of “ possible” resources, 
201,350,536,920 tons. But as it is most 
doubtful whether it will be found possible to 
work to a profit seams of coal of only lft. 
in thickness—unless accompanied by a floor 
of usable fireclay—and, as the resources have, 
since the date of the above estimate, been 
reduced by over 7000 million tons, and as it 
would be well to make a deduction of 10 per 
cent. for loss which will result in working the 
seams, it will not be safe to put the resources 
of saleable coal higher than about 140,000 
million tons, which, at an annual output of 
250 million tons—a figure which it is to be 
hoped. we may again reach in the near future? 
—would give a life of 583 years. But it is 
most doubtful whether it will be economically 
possible to work to a profit coal existing at a 
greater depth than 3500ft. Long before the 
estimated resources are exhausted the thicker 
seams, too, will have been worked out, so the 
probability is that the life of the industry, 
to the extent as at present carried on, will 
not exceed 300 years. Improvements in 
technique, plant, and machinery may extend 
the period of economic exploitation of our 
coal resources ; but there will be, sooner or 
later, a gradually declining output until a 
stage is reached when this country will be 
unable to maintain even half of its present 
population—for the industrial greatness of 
Great Britain is founded and built upon coal. 
At that time North America, especially the 
United States, will still be a great coal pro- 
ducer and will outlast all other countries in 
that respect. 

Although coal has been worked in Britain 
as an articleofcommercefor about 700 years, it 
has been only worked on an extensive scale for 
about 250 years. We may regard 1913 as the 
peak year in point of production, and that 
the years successive thereto have been and 
will be, as it were, in reverse to those pre- 
ceding that year, a gradually ascending 
output to a maximum and thereafter a 
declining output towards a minimum. 

But 300 years is a long period in the history 
of a nation. We live in times of advancement 
and organisation, and reorganisation, arein the 
air. We have to realise that we cannot stay 
“ put ” in our social evolution, however much 
our natural inclination—the conservatism 
which is innate in us all—may lie that way. 
Not only in regard to coal mining, but in all 
branches of industry, we have to recognise 
that out of the world cataclysm through which 
we are now passing must come a new order 
of things in respect of the relations existing 
between employers and employed. But the 
reorganisation, in order to be effective, must 
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come from within the industries themselves 
and not be imposed from without by persons 
or bodies of persons uninformed of the 
intricacies of the industries concerned. 

The solution of our difficulties, in so far 
as it relates to the coal mining industry, in 
my humble opinion, lies not in nationalisa- 
tion, but in co-operation through co-partner- 
ship. As the late Sir George Livesey said 
years ago, in a letter to the present writer, 
“* Partnership in the business is the idea, and 
profit-sharing as the means whereby the men 
get the money for the investment”; and 
the scheme based on this principle which he 
instituted at the South Metropolitan Gas- 
works has worked most successfully since its 
initiation many years ago. 

Nationalisation of the coal mining industry 
would be fatal to the prosperity of this 
country. “‘ Even if nationalised control were 
not vetoed by the inherent physical diffi- 
culties of the case, it would still have the dis- 
advantages of removing from the industry the 
great energising forces of personal responsi- 
bility and initiative ’’*; and, as a writer in 
a recent issue of The Policy Holder briefly and 
pithily expressed it, “If it (Government) 
trades, it frequently abdicates its faculty for 
governing, and becomes at once a bad Govern- 
ment and also a bad trader, by acting as a 
judge of its own case when a dispute arises 
within the ambit of trading.”’ 

My own proposals in the way of reorganisa- 
tion may be briefly stated as follows :— 

(1) The release of the industry from 
Government control as soon as possible, and 
a return to a pre-war exercise of discipline at 
the mines at present largely taken out of the 
hands of the management by reason of the 
present system of dual control. 

(2) The continuance of the process of 
amalgamation of separate units of like with 
like so as to constitute one concern in each 
district. 

(3) The establishment of a National Mining 
Council composed of representatives of the 
employers and of the workmen, with “ inde- 
pendent’? members (drawn from other 
industries representative of the consumers), 
with an independent chairman. 

(4) Co-partnership on the part of the work- 
men on a shareholding basis with representa- 
tion on the board of directors. 

Let us consider these proposals in some 
detail. 


(1) Tak RELEASE OF THE INDUSTRY FROM 
GOVERNMENT CONTROL 


Government control of such an essential 
and basic industry as coal mining is un- 
doubtedly necessary under conditions of 
great national stress, such as those imposed 
by war of a large scale. As I have remarked 
elsewhere,’ writing of the control established 
during the last Great War, “‘ It was impera- 
tive at the time to impose unified action in 
important matters where there was no exist- 
ing machinery within the industry capable 
of doing so. But the virtue was in the co- 
ordination and not in the hand directing it, 
and there can be no doubt that joint action 
from within, had it been available at the 
2 “The British Coal Mining Industry During the 
War,” page 271, by: Sir R. A. 8. Redmayne. The 
Clarendon Press. 1923. 








moment it was required, would have pro. 
duced a more economical mechanism.” Byt 


control was exercised over the industry care 
was taken to interfere as little as possible 
with the day-to-day management exercised 
by the colliery officials. The same cannot 
truthfully be said under the present scheme 
of control. As one eminent mining engineer 
has remarked,‘ “ There is far too much of the 
management's time taken up with recalgj. 
trant labour and petty disputes fostered by 
irresponsibles. Lack of discipline is all too 
common in the mines, almost amounting to 
sabotage of the war effort. The obvious and 
immediate steps for the authorities to take to 
restore the output and meet the country’s 
needs is to restore discipline in the mines ” ; 
and a working miner, in a letter to The Daily 


his opinion that “the most unfortunate 
affair in mining is Government interference, 
. .. The sooner we get back to the old system 
of men and masters the sooner shall we get 
satisfaction, . . . we shall never produce more 
coal with the present red tape.” 

The employees of a colliery may be likened 
to a regiment in regard to which interference 
with the officers would be fatal to discipline. 
As Mr. Neuman truly says in concluding his 
admirable work on the ‘‘ Economic Organisa- 
tion of the British Coal Industry,’’® “ This 
entrance (alluding to the Coal es Act, 
1930) of the Government into the current 
affairs of an industry and sharing of responsi- 
bility with its leaders is perhaps the most 
outstanding and the most dangerous feature 
of the new coal legislation. It is an experi- 
ment worked out on an immense scale, in 
which all responsibility is not equally dis. 
tributed. The only way out of the difficulty 
is to return the whole management of coal 
affairs without political intervention to those 
who have in the past successfully steered the 
fate of Britain’s basic industry through many 
difficulties and many troubles.” Indeed, 
Part I of the Coal Mines Act of 1930 is in the 
nature of an anachronism and should be 
removed from the Statute Book. It has 
created mischief enough. 


(2) AMALGAMATION OF SEPARATE UNITS 


The “joint action from within” the 
industry, alluded to under the preceding 
heading, would be available were the separate 
units within the several districts so amalga- 
mated as to constitute district combinations. 
The process of amalgamation of separate 
units into large district combinations has 
proceeded a long way during the last twenty 
years, as witness the Associated Powell 
Duffryn Collieries in South Wales, the Man- 
chester Collieries of Lancashire, the Bol- 
sover Collieries, and the Yorkshire Associated 
Collieries in the~Midlands, but the process 
might, and ought, in the interest of economy 
of production, to be carried further. Our 
mines are so laid out and equipped mech- 
anically as to be capable of producing a great 
deal more coal than they are delivering. By 
the process of district integration the deter- 
mination and carrying into effect of labour 
and engineering policies would be simplified. 
It would result in securing substantial 
economies in administration ; distribution of 
coal would be improved (the principle would 
be established and carried into effect that coal 
should be consumed as near the actual point 
of production as possible, with resultant 
saving in transport) ;: and central purchasing 
Pp : : ceteris 

cS ee 
5 “Economic Organisation of the British Coal 
Industry,” by Andrew Martin Neuman, LL.M. (Warsaw), 


B.Sc. (Econ.), Ph.D. (London), with a foreword by the 
Right Hon. Sir Herbert Samuel, G.C.B., G.B.E., M.P. 














1 The output for 1913 was 287,430,473 tons. 


* “The Coal, Mining Ind During the War,” by 
Sir R. A. 8. yne, page 271. 1923. The Clarendon 
Press. 


Published by George Routledge and Sons, Ltd., 1934. 


during that period under which Government ’ 


Telegraph of October 30th, 1944, gives it as 
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of materials would make for efficiency and. 
economy, wasteful competition would be 
eliminated and it would enable concentration 
of effort in production to be applied at those 
collieries which afford the best facilities for 
increased production, even if it meant the tem- 
porary closing of the less efficient or obsolescent 
collieries. It would also facilitate the carry- 
ing into effect of the fourth of my suggestions, 
viz., the inducement of the miners to identify 
themselves more closely with the industry by 
taking shares in the district undertakings. 

Loans, too, would be more easily effected 
under such a scheme of financial amalgama- 
tion to enable the development of the poorer 
and more backward units to be carried out. 

The advantages envisaged from group 
combination would be expanded and intensi- 
fied under a condition of linking up of the 
group combinations into one concern. After 
all, the capitalisation would not be greater than 
that of the United States Steel Corporation. 


(3) THe EsTaABLISHMENT OF A NATIONAL 
Joint Mrxtne Councit 


This proposal was made originally in Mr. 
D. Lloyd George’s work “ Coal and Power,” 
which is the report of an inquiry over which 
he presided. It is now presented in a some- 
what modified and extended form. 

I would suggest, then, that there be 
established a National Council, comprising 100 
members, composed, say, of (1) forty-four 
representatives of the colliery owners, (2) forty- 
four representatives of the miners, (3) twelve 
independent members, inclusive of (4) an inde- 
pendent chairman. Of the representatives 
of the colliery owners at least ten should be 
selected from those actually engaged in 
direct colliery management. Half of the 
representatives of each of the first two sections 
should be selected by, and be members of, the 
district boards, to which reference is made 
below, and half nominated by the Minister of 
Labour in consultation with the Secretary for 
Mines and chosen not necessarily from the 
members of the district (or area) boards. 

The twelve independent mrembers—who 
would be persons representative of the con- 
sumers’ interests (e.g., electric power com- 
panies, the gas industry, the manufacturing 
industries, railways, : domestic consumers, 
and shipping), and one or more members 
from political economists—as well as the 
independent chairman (selected from the; 
bench of judges, or a prominent civil servant) 
to be appointed by the Government. 

The area or district boards would number 
about six—namely, one in each coalfield, and 
would be composed of ten representatives of 
the colliery owners with an equal number of 
representatives of the miners—or, in the 
small coalfields (e.g., Gloucestershire, South 
Staffordshire, &c.), five a side (owners and 
workmen’s representatives), the members of 
the area boards being appointed by the 
employers and workmen respectively, each 
area board to appoint its own chairman. 

Matters affecting the industry as a whole 
would go direct to the National Board, but 
local matters would, in the first instance, be 
dealt with by the area board concerned, the 
decision arrived at by the area boards coming 
up to the National Board for confirmation. 
In the event of non-agreement locally the 
matter in dispute would be referred to the 
National Board for settlement. 

The matters coming within the purview of 
the National Board, and upon which it 
would adjudicate, would be wages, hours of 
work and conditions of employment generally, 
trade matters, housing of workers, and distri- 


Te city and the port of Calcutta aresituated 


the sea where the ships were unlikely to be 
affected by the cyclones which rage with 
great intensity at times, and which occur 


rather more than a hundred years ago, the 
squadron of the Royal Navy in the East 
Indian station had orders to call for pro- 
visions at Madras, Prince of Wales Island, or 
any of the ports within the station except 
Calcutta, which had a bad reputation. 
“Calcutta was ruled out as a port for the 
repairing or refitting of ships due to the 
difficult navigation of the river, the great 
expense formerly attended with the repairing 
of His Majesty’s ships, its bad effect on the 
seamen, and the unhealthiness of the river.””* 


might be worked into the National Insurance 
scheme. 

The National Board would be a statutory 
body and membership thereof would be for 
a period.of five years, but with right of 
reappointment in the case of all or any of the 
members, except in the case of the Chairman 
who would be a permanency. 

A not very dissimilar body as that 
envisaged above has been in operation for 
some years in the case of the Road Haulage 
Wages Board, as to the successful working 
of which I can speak with some authority, 
as I had the honour of being its Chairman for 
some years.* Another somewhat similar body 
is the Agricultural Wages Board, with ite 
district Agricultural Wages Committees. 
The powers bestowed on these two bodies go 
quite as far as those s for the 
National Board for the coal mining industry. 

The National Central Mining Board or 
Council would, being a large body—as in the 
case also of the Road Haulage Wages Board— 
do much of its spade work t the 
medium of Standing Joint Committees. 


(4) Co-PARTNERSHIP 


Mr. Abram S. Hewitt, the friend and 
adviser of the late Mr. Pierpont Morgan, the 
well-known American financier, speaking as 
far back as 1890, said: “The harmony of 
capital and labour will be brought about by 
joint ownership in the instruments of pro- 
duction, and what we called ‘ trusts’ merely 
afford the machinery by which such owner- 
ship can be distributed among the workmen.” 
In the past, owing to the multiplicity. of 
separate units of production and the liability 
of movement of workmen from colliery to 
colliery, a system of share ownership on the 
part of the workmen has been difficult, if 
not impossible, of institution, but this 
hindrance would be removed under a system 
whereby there was but one concern in each 


more secure and negotiable than those in one 
small unit. 

A special stock—-workmen’s shares— 
might be inaugurated. The United States 
Steel Corporation encourages its workmen to 
buy its stock and contributes an average of 
£1 per annum for five years to stock pay- 
ments of employees who have been in the 
company’s service for that period of time. 
In this way the workmen can buy common 
stock at £5 per share under market price, 
and considerable advantage has been taken 
by the employees of this project. The rela- 
tions between the Corporation and its 
employees are excellent. Under the co- 
ip scheme operative in the South 

etropolitan Gas Company the workmen 
have direct representation on the board of 
directors by reason of the share which they 
hold in the concern. 


CONCLUSION 


Finally, I would remark that the future 

of the coal mining industry 
depends not on increasing the selling price of 
coal (the created by Part I of the 
Coal Mines Act of 1930 was wrong and we are 
still suffering from that mistaken-policy), but 
in the reduction of price. Dear coal means a 
diminishing demand, restricted output, and 
enhancement of cost of production, necessi- 
tating still further increase in price and conse- 
quential further curtailment of demand and 
so on—a kind of rake’s progress! The 
standard of living ultimately depends upon 
production per head of population, but that 
production must be at a price that enables us 
to command our share of the world’s markets.’ 
Although the British coal mining industry 
is the most harassed, unsettled, and legislated- 
for branch of industrial activity in Great 
Britain, there are many persons in that 
industry of conspicuous ability who are 
“instinct with self-reliance and confident 
even in adversity of winning through to 
success.” 





district; the shares, too, would be much 








CALCUTTA 


on the left bank of the River Hooghly, some 
80 miles distant from the sea. The original 
settlement (1690) was fixed by Job Charnock 
on this site because it was the place nearest to 


frequently in the Bay of Bengal. In 1710 the 
population of Calcutta was 12,000; it is 
now 4} millions. 

In the days of the East India Company, 


The Engineer in India 


By Professor C. A. MIDDLETON SMITH, MSc., LL.D., M.I. Mech. E. 
No. XI—(Continued from page 410, November 24th) 


Although in 1848 a Government Committee 


recommended that there should be docks 
constructed at Kidderpore to deal with 
vessels ‘‘ of an average burthen of 400 tons,” 
yet it was not until the Calcutta Port Trust 
was created in 1870 that there was any pro- 
vision for vessels berthing, except small tee- 
headed jetties on the riverside which were 
provided with cranes and sheds. 
work was commenced on an enclosed dock 
3 miles below the jetties. There was an 
entrance lock, 400ft. long and 60ft. wide, 
giving access to a tidal basin, 600ft. square, 
and there was a separate access to the river. 
In 1892 the No. 1 dock, 2750ft. long and 
600ft. wide, with twelve berths, was opened, 
and later.on No. 2 dock was built. 
accommodation now includes sheds with a 


In 1874 


The 











7 See also Mr. Wallace Thornycroft, in an article 
ublished in The Glasgow Herald on January 8th, 1930. 
e following quotation is taken from a leading article 


in The Times of some years ago :—‘‘In 1913 Great 
Britain exported 73,400,168 tons of coal, or about 33 per 
cent. of the total value of the coal produced in that year, 
or more than 10 per cent. of the total value of her 
exports, or, including foreign bunkers and estimated coal 
equivalent of eoke and ago fuel exported, 97,227,000 
tons were ‘ exported.’ 

46,300,000 tons were ex 


1938, the year before the war, 
rted, and in 1943, 1,800,000. 





bution of coal, and, I should hope, the ee moore) Chelpmen is Sir Francis L, C. Floud, Bu wh the. pithes a price of coal in 1913 
: “Ueey BU Seds, BV DELe (a ‘ m ’* year) was 10s. .» the ave price for 1941 
management of a scheme of pensions for old| ,'« 5 ,itish Admirals and Chinese Pirates,” by Grace | was 24s. 0°60d. The price will have to be considerably 





Such a project 


and retired employees. 





Fox, page 49. 


lowered before we can regain our export trade in coal.” 
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floor axvea totalling over 1,000,000 square feet | acquired by the Government at valuation at 
for grain storage and two large four-storey|a particular time, and therefore in the pre- 
warehouses to accommodate 4,500,000 lb. of | paration of any schemes the utmost secrecy 
tea. An area of 1750 acres with a deep-water | is required. 

frontage to the river of over 83000 lineal feet} In addition to the Kidderpore docks, 
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KIDDERPORE DOCKS, CALCUTTA 


was acquired in 1906 for future development, ; extended and improved thirty-five years ago, 
the total water area of which finally was to| there has been the more recent construction 
be nearly 200 acres. Nothing was done for|of the King George’s dock.t The gravity 
some time, but in 1926 extensive works were! walls at Kidderpore docks, owing to the bad 
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George’s dock is to construct two branch 
docks, each about 2600ft. in length, extend. 
ing southwards from the existing dock. A 
central tongue, varying from 665ft. wide to 
1280ft. at the southern end, is proposed. 'The 
scheme will provide for about twenty-four 
berths in all, and ample railway sidings are 
provided. 

The River Hooghly was dangerous for 
navigation, and it was almost inevitable that 
a River Conservancy Department should be 
organised. This has done splendid work and 
provides data for the pilots concerning 
soundings of three of the more important 
bars in the river. These bars have to be con- 
tinually dredged by large suction dredgers, 
and it is now possible to arrange for a maxi- 
mum draught of 30}ft., although 100 years 
ago the maximum draught was limited to 
20ft. 

Calcutta, situated in the delta of the 
Ganges, is the ‘outlet for the most fertile 
districts of India. It is the principal port of 
the export of raw and manufactured jute and 
Assam tea. It is available for the coal and 
iron areas of Bihar and Bengal, exporting 
many other raw materials. It is the chief 
port for the import of Burmese rice, and 
great quantities of cotton goods, iron and 


steel goods, railway plant, &c., are unloaded 


at Calcutta. 

Mention should be made of the first, and 
for years the only, connection between the 
right and left banks of the river. A floating 
bridge was designed and built nearly seventy 
years ago by the late Sir Bradford Leslie. 
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in progress at an estimated cost of £5,500,000. | ground conditions, had.caused trouble, and|'There were opening spans to give a clear 
Sir Frederick Palmer, who was intimately|the walls at the lock entrance of King| waterway of 200ft.; the bridge was 1500ft. 
connected with this scheme, has explained|George’s dock are on monolith foundations.|long, with road and footways of 60ft. It 
that the land in the neighbourhood of large| The latest proposal for extension of King|has since been superseded by the new 





cities that is needed for development is { Journal, Inst. C.E. Howrah bridge. This is a cantilever road 
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bridge, with a river span of 1500ft., made up 
of two cantilever arms, each 468ft. long, and 
a suspended span 564ft. long. The anchor 
arms on each side of the river span are each 
325ft. long.. The roadway is 7lft. wide 
between kerbs, and carries two tramway 
tracks and six lines of other vehicles. Two 
footpaths, each 15ft. wide, are also provided 
for pedestrians. The two main towers each 
rise to a height of 270ft. above road level. 
Three main railways enter the port, but the 
distribution of traffic is carried out by the 





SHIPPING ON THE HOOGLY, CALCUTTA 


Port Trust, which has railways extending 
6 miles along the riverside on the Calcutta 
bank and‘ about 2 miles on the opposite 
side. The value of the land owned by the 
Trust is to-day many times its actual cost, 
and is considered to be about equal to the 
total capital debt of the port. 


CHITTAGONG 

Chittagong, in Bengal, is on the Karna- 
phuli River, about 12 miles from its mouth, 
and is the terminus of the Assam-Bengal 
Railway. Tea from Assam, mineral oil in 
bulk from Burma, jute, raw cotton, rice, &c., 
are distributed from the port. In 1552 it was 
known to the Portuguese, and described as 
“the most famous and wealthy city in 
Bengal.” 

Vessels can reach the port at high-water 
draught of 22ft. to 26ft. Depth at jetties 
about 26ft. at L.W.S.T. There are four deep- 
water berths at riverside jetties of screw-pile 
construction, to which sea-going vessels go 
in with the tide. Formerly navigation was 
hampered by three bars between Chitta- 
gong and the sea, which limited the ruling 
depths in the channels to less than 10ft. at 
low water, and extensive dredging was 
needed to keep the port open. Since 1927 a 
scheme of river training has been carried 
out on the advice of the London consulting 
engineers, commencing with training walls 
at the mouth of the river to improve the 
depth at the outer bar. The training works 
have since been extended to control the upper 
bars so that now a ruling depth of 15ft. at 
low water is maintained up to the quays, 
and dredging has been dispensed with. These 
successful training works have been carried 
out under the able direction of the present 
port engineer, Mr. F. J. Green, to whom great 
credit is due. 


RANGOON 
Finally, the port of Rangoon, on the 





because of its topical interest and connections 
with Indian ports. It may be said briefly, 
however, that accommodation for shipping 
is wholly either at riverside wharves or at 
moorings in the river. An extensive system 
of inland water transport is operated on the 
Irrawaddy River and the numerous water- 
ways of the delta by the Irrawaddy Flotilla 
Company, whose steamer services extended 
as far north as Bhamo and as far west as 
Bassein. 

The latest figures (1940-41) give some idea 





of the relative development of the five 
principal ports managed by Trusts. 

It should be emphasised that many of the 
undertakings carried out in connection with 
the construction of ports and harbours in 
India have been of a complicated and hazard- 
ous nature. In many cases there would have 


ever having been proceeded with (apart from 
the triumph of the technical ability and 
courage which brought them to a successful 
completion), but for the foresight, the broad- 
mindedness, and energy displayed by the 
various engineers engaged, either collectively 
or individually, in the work. Mention must 
also be made of the keenness of the executive 
and administrative bodies concerned with 
the ports. It is obvious from the few details 
The Chief Ports of India 








Name. Income, Expendi- Capital 
ture. debt. 
Rupees, Rupees. Rupees. 
Calcutta... ...| 3,07,89,188 | 3,07,01,624 | 21,12,09,333 
Bombay ..._ ...| 2,95,11,049 | 2,58,96,963 | 17,07,06,226 
Madras ... 33,65,753 31,91,570 | 1,39,90,865 
Karachi ... 68,05,208 84,891 | 3,16,74,000 
Chittagong 7,08,541|  9,20,729|  53,40,264* 














* Includes a loan of 10} lakhs from Government. 


given above that only the great experience, 
scientific knowledge, and careful planning 
of experts could have ensured success. 
Although the coastline of India is upwards 
of 3600 miles in length, it is remarkably 
destitute of natural harbours that would 
provide accommodation and security for large 
ships. At certain seasons of the year the 
seas around the coast are liable to great gales 
and cyclones of exceptional severity. The 
absence of modern artificial harbours 
imperilled vessels in the earlier days when 
they lay at anchor with no security; it also 


| made the movement of cargo slow anu expen- 


sive, Cyclones hampered the construction of 
some of the port and harbour works. The new 
mechanised civilisation that has come to 
India will continue to increase maritime 
trade, and further port and harbour works 
will be needed. It is to be hoped that 
the engineers of the future will be as well 
qualified and of the necessary 
executive ability so that they will be able to 
carry on the work as successfully as their 
predecessors who inaugurated the develop- 
ment and construction of Indian harbours 
and ports. 





been very little probability of the projects 


(To be continued) 
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Buiast-FURNACE OPERATION 


3 ewer Autumn General Meeting of the Iron 
and Steel Institute was held at the 
Institution of Civil Engineers, Great George 
Street, London, on Thursday and Friday, 
November 23rd and 24th. After certain pre- 
liminaries and routine matters, the meeting | 
was devoted to a discussion of blast-furnace 
operations, based on Special Report No. 30, 
entitled “TIronmaking at the Appleby- 
Frodingham Works of the United Steel 
Companies, Ltd.,” by Mr. G. D. Elliot and 
the staffs of the Appleby-Frodingham Iron- 
works, Scunthorpe, and of the Central 
Research Department, Stocksbridge (the 
United Steel Companies, Ltd.), and a paper 
by Dr. T. P. Colelough on “ Considerations 
of Blast-Furnace Practice.” 

The President (Mr. Arthur Dorman) ex- 
pressed thanks to the United Steel Com- 
panies, Ltd., to Mr. W. B. Baxter (director 
and manager, Appleby-Frodingham Steel 
Company, Ltd.), and to Mr. G. D. Elliot and 
the research staffs for such a wonderful 
production as report No. 30. They had 
recorded their difficulties, experiences, and 





Rangoon River, in Burma, is mentioned 








triumphs with equal candour, and referring 


Steel Institute 
et 


to the quotation in the Introduction from the 
Presidential Address of Mr. James Hender- 
son, that ‘‘ there must be keenness to experi- 
ment and the courage to risk failure by trying 
something new,” he said that this report 
showed that such an effort had been made 
with a considerable amount of success. When 
Dr. Colclough was asked to prepare his paper 
it was not intended to go with report No. 30, 
but the two documents fitted in very well 
together. 

Mr. W. B. Baxter expressed, on behalf of 
himself and Mr. Elliot and all who collabo- 
rated with him in producing report No. 30, 
the deep sense of loss that was felt at the 
passing of Dr. Swinden, who had given not 
only his technical ability to this work, but 
also that human sympathy without which 
so many research problems could not be 
solved. Dr. Swinden was an inspiration 
throughout the year which it had taken to 
compile this: report. 

Continuing, he said the report was an 
endeavour to set down in writing the actual 
experiences on a large plant, the opinions 
that had been formed, and the beliefs that 
were held. Not only had the successes been 
recorded, but also the failures, and although 
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it was possible to learn something from 
SUCCESSES, & t. deal more was to be learned 
from failures. If the lessons of these failures 
had been learned, the industry would ulti- 
mately get on to the road to success. He 
knew of no steel-making operation in which 
so much difficulty could be encountered as in 
the manufacture of iron, and if there was 
something in this report which would help 
people not only to criticise, but to benefit 
from their own difficulties, then the report 
would not have been written in vain. 

Mr. G. D. Elliot emphasised that this 
report was the work of many hundreds of 
people from the lowest to the highest in the 
works, and said he felt in somewhat of a 
false position in being cited as the principal 
author. He had, indeed, been fortunate in 
that he had worked with the finest crowd of 
men one could wish for. In a general review 
of the report he said that at the Appleby- 
Frodingham works they felt that the problem 
of iron-making there was different from that 
in. many other districts. Whilst they held 
the view that blast-furnace men the world 
over had a tough job, at Appleby-Frodingham 
it was regarded as tougher than anywhere 
else. He emphasised that in carrying out 
this work they had been thinking of other 
blast-furnaces as well as themselves, because 
it was felt that all who were concerned with 
blast-furnaces were fumbling, and at Appleby- 
Frodingham they certainly were conscious of 
how little they knew about them. Therefore 
it was hoped to get the experience of others 
as the result of the publication of this report. 

Referring to Section II, he said the fact 
was they did not know what they wanted in 
the way of coke, and the difficulty really lay 
in accurately assessing the many variables 
involved. In connection with Section IV, 
he emphasised the importance of coke quality, 
and said that coppers saved in coke-making 
might result in shillings lost in iron-making. 
As regards refractories (Section V), he said 
the carbon brick was an almost classic 
example of what could be done by practical 





men and research workers, not only on the 
blast-furnace side, but also on the brick- 
making side, when the endeavour was made 
jointly to do something and not just to 
produce a brick. They produced a brick 
before they produced a report on the brick. 

Continuing, he said that as regards furnace 
operations, they were handicapped because 
they did not know what was going on inside ; 
we must be honest about that. Much that 
had been written in this connection was 
merely thinking aloud, which in many cases 
might be far from correct. If blast-furnace 
men were prepared to admit that there were 
troubles sometimes, they would move faster 
and further. 

Dr. Colclough then briefly introduced his 
paper, “Considerations on Blast-Furnace 
Practice.’”” He emphasised that in the post- 
war problems with which the industry would 
be faced, there was nothing of greater import- 
ance than the problem of coke consumption. 
If we were to maintain our position in the 
world by virtue of our exports, if we were to 
secure full employment for our workpeople, if 
we were to have an economize production of pig 
iron, we could no longer goon using the amount 
of coke we were now using in the blast-furnace. 
The thing we could not be proud of in the 


majority ef our works was the amount of |: 


coke used per ton of pig iron. Certainly there 
were a few outstanding cases in which the 
performance was as good as could be found 
anywhere in the world, and he pleaded that 
that example should be followed by the whole 
of the industry here, so that the manufacture 
of pig iron could be placed on a uniform 
basis. It was up to the blast-furnace industry 
to make better use of the coke used in the 
process. One of the first steps in the recon- 
struction of the industry was the preparation 
of the raw material for blast-furnaces, and 
in that way there was the possibility of a 
reduction of something like 20 per cent. of the 
coke consumption for a large part of our pig 
iron production. 
(To be continued) 








The Royal Signals 


School of Signals 


No. IIl—(Continued from page 413, November 24th) 


| our last article we dealt with the develop- 
ment of multi-channel telegraphy and te'e- 
phony for Army use, and described some of the 
laboratory equipment at the School of Signals. 
Another field of advance is that which has been 
made in the design and manufacture of wireless 
equipment for Army use. In designing wireless 
sets for Army service the main considerations 
are size, weight, and robustness ; the range of 
reliable operation ; and the time needed for the 
training of the operator. Before viewing the 
wireless equipment in the laboratories and the 
vehicles, we were permitted to inspect a floor 
model showing the use of wireless equipment in 
modern warfare. It showed clearly the extended 
use now made of wireless equipment in areas 
forward of a brigade, such as between a platoon 
and its company headquarters, brigade and 
divisional communications, for links between 
artillery regiments and batteries, and for 
armoured fighting vehicles. In what follows 
we refer to and illustrate some of the wireless 
sets which have been specially designed for 
these services. . 

It will be appreciated that wireless sets which 
are used in areas forward of brigades must be 
designed small and light enough to be carried 
by the infantryman in addition to his ordinary 
equipment, without impairing his efficiency as a 
fighting man. Moreover, such apparatus should 
be robust enough to stand up to front line con- 
ditions. The range of such sets need not be 
more than, say, 1 to 5 miles. Typical sets for 





this purpose are Nos. 38 and 18. The No. 38 
as our engraving shows, is a light infantry pack 
set designed for short-range radio telephony 
communication; it weighs 6}Ib. and the 
battery 6 1b., its range with a 4ft. rod aerial is 
2 mile, and with a 12ft. rod aerial 2 miles. The 
sender output is 0-2 watt. The No. 18 set 
forms an adequate link between company and 
battalion headquarters with a range of up to 
5 miles. It consists of sender, receiver, and 


| batteries, self-contained in one unit, and can be 


used as a man pack, ground, or airborne station. 
The change-over from sending to receiving is 
made by the press switch of the microphone. The 
weight for battle service complete is 31? lb., 
with 22} 1b. for the static battery. The power 
is about $ watt and three types of aerial are 
provided. A 10ft. rod gives a range of about 
5 miles, while the 6ft. rod covers 2 to 5 miles, and 
the ground aerial about 1 to 3 miles. These 
sets are used by the infantryman, whose training 
at the best is limited to what can be taught in 


addition to intensive weapon training, and who | p 


may have to take over a set in battle with little 
or no previous experience. The sets are theye- 
fore characterised by their extreme simplicity 
of operation and maintenance in the field. 
Another set which is the best example so far 
of that suitable for use by non-signals personnel 
is the No. 46 set, which is crystal controlled and 
is entirely operated by switches. In the interests 
of simplicity certain sacrifices have had to be 
made in flexibility, and the choice of frequencies 





available with this set is more restricted than 
with the Nos. 38 and 18 sets, above referred to 
which have continuously variable tuning, As 
will be seen from our illustration, the No. 4¢ 
set is @ man-pack transmitter-receiver, provid. 
ing both radio telephony and modulated con. 
tinuous wave communication. It was primarily 
designed for beach operations, but it can alter. 
natively be employed as a fixed station. In 
carrier it weighs 11 lb., and the complete station 
as carried with one battery weighs 24lb. For 
mobile services a 9ft. rod aerial is carried, ut 
when employed as a fixed station 16ft. antenna 
rods are used. The sender output is about 














Fic. 5—-WIRELESS Set No. 38 


1-5 watt and the range is approximately 10 


miles in daytime in flat country. 

In considering brigade and divisional com. 
munications it must be borne in mind that at 
brigade level and above all the wireless sets are 
designed for operation with Royal Signals 
personnel, who, although trained to fight, are 
first and foremost tradesmen having a standard 
of training which permits of more complex sets 
being used. 

A set for this purpose is the No. 22 set, which 
serves as a link between artillery regiments and 
batteries, and as a general-purpose set within 
divisions. Other sets are Nos. 19 and 19 high 

















Fic. 6—WIRELESS SET No. 18 


power, which are used between brigade and 
division. Nos. 19 and 22 sets are generally 
similar in construction. While they are not so 
straightforward to operate as the sets used more 
forward, they are equally robust in build and are 
more powerful. The No. 22 set is a general- 
urpose low-power transmitter-receiver, with 
both radio telephony and continuous wave 
facilities. It was primarily designed for vehicle 
stations, but is also used in ground, man pack, 
and handcart sledge stations. It weighs 36} lb. 
and the power unit weighs 20j1lb. The con- 
tinuous wave output is 15 watts and the radio 
telephony output 5 watts, with ranges of 20 
and 10 miles respectively. These ranges are 
with a 12-rod aerial, but with a 34ft. aerial they 





are about double. With the No. 19 high-power 
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set ranges of over 30 miles can be dealt with. 
Communication forward of the brigade is 
carried on almost entirely by radio telephony 
(speech), which ‘thas the advantage of providing 
personal contact, while for behind brigade 
communications wireless telegraphy in. Morse 
begins to be widely used in addition to radio 
telephony, because with skilled operators heavy 
traftic can be handled more quickly and accu- 
rately by the Morse key. In addition to forming 
part of the No. 19 high-power station, this 
wireless set is widely employed in armoured 
vehicle formations. Almost every armoured 
fighting vehicle and certainly every tank is 
equipped with a No. 19set. This is really three 
sets in one, comprising a high-frequency trans- 
mitter for working over distances up to 15 miles, 
a small variable high-frequency set for local 














Fic. 7—-WIRELESS SET No. 46 


communication among troops of tanks, and an 
intercommunication amplifier for internal com- 
munication between members of the tank crew. 
It weighs about 40 Ib., the supply unit weighing 
25 Ib. 

This set, we understand, ‘was designed almost 
overnight as a result of experience in France in 
1940, when the need became evident for a smiall, 
robust, and reliable wireless set in every tank. 
Its predecessor was the No. 9 set, which was, 
however, three times its weight and it occupied 
three times the space of the modern No. 19 set. 
The economical use of turret space is, of course, 
a factor on which tank efficiency greatly 
depends. 

With regard to long-range radio telephony, 
as the result of very mobile operations in the 
Middle East, the need arose for a mobile wire- 


power supplies are 45 to 60 cycles, 100 to 250 
volts A.C., with a petrol engine driven generator. 
The consumption is about 2 kW and 12 volts D.C. 
at 2amperes. The weight of No. 12 high-power 
set is 134]b. and complete with all auxiliary 
apparatus 671 lb. Receiver R107 weighs about 
96 lb. 

The introduction of such high-power- 
transmitters at field headquarters resulted at 
first in considerable interference with other low- 
powered transmitters, and difficulties arose with 
regard to frequency allotment, These were, we 
learn, largely overcome by the skilful allotment 





Fic. 9-WIRELESS SET No. 12 H.P. WITH 
RECEIVER A 

of frequencies, and the Normandy reports, 
where there was a greater congestion of wireless 
stations than is likely to oceur again, were 
satisfactory. For communications over a 
distance of 1000 miles and more at speeds of 
200 words a minute, the mobile ‘ Golden 
Arrow,”’ a complete station, which is carried on 
two articulated vehicles, two lorries, and a power 
supply trailer, was produced, and this set is in 
operation in all theatres of war. It provides 
long-range communication comparable to that 
given by @ permanent commercial station, and 





less set providing reliable communication over 











Fic. 8-WiRELESS SET No. 22 


distances of up to 100 miles. Wireless sets 
No. 12, and later No. 53, were specially designed 
for this job, and in them were combined an 
efficient high-power transmitter of 250 watts, 
with a comfortable and highly mobile operations 
room or office for the formation commander. 
One of.our engravings shows the interior of one 
of these: command vehicles, with the No. 12 
high-power transmitter and the No. 107 
receiver. We were able to inspect a range of 
these vehicles designed for headquarters of 
every corps, division, and brigade. Some of 
these are armoured and others not armoured, 
according to the duty they have to: perform. 
The aerials are normally 16tt. vertical twin with 
24ft. and 36ft. rods, dipole and end fed. The 











it is so designed that-it can be put into operation 
within three hours of its arrival at a new 





location. Certain special wireless sets have been 
developed for purposes outside the ordinary 
chain of communication, and one of the most 
popular of these has been the No. 76, which was 
originally designed for commando and other 
troops likely to be working in isolated bodies 
cut off from permanent formations or bases. It 
is a small, light, and robust set, which has, 
nevertheless, sufficient power to provide efficient 
communication over 250 to 300 miles. It 
operates on continuous wave only and is 
furnished with crystal control on six.frequencies. 
It weighs about 33 Ib. and normally horizontal 
aerials are used. It is furnished with its own 
power set, which is the R.S8.U. No. 18 type. 


beaches, and in recent operations by parachute 
troops in Holland, to provide rear link com- 
munication to the United Kingdom. One of 
our illustrations shows the:special type F steel 
container which is employed for dropping sets 
by parachute. 

A very large number of the sets at present in 
Army use are, we were informed, from two to 
four years old in'basic design. Designers have 
not been standing still, but it has been found 
that the basic designs have proved suitable for 
the present operations in Europe. Only if that 
had not been so would major changes have been 
justified, for changes in equipment mead 
changes in the training of the whole Army, ann 











Fic. 10—WIRELESS SET CONTAINER FOR 
: DROPPING BY PARACHUTE 


in the complete machinery of large-scale pro- 
duction and supply. From its conception to its 
coming off the production line a new wireless 
set may take eighteen months to two years, 
during which time the allocation of factory 
capacity, tooling up, and procuring of raw 
materials, if not very carefully handled, may 
well interfere with the production of other 
important wireless equipment. In order to 
make the most of the limited productive capa- 
city, it has been very necessary to restrict the 
number of types of set, and although a special 
type of set may be needed to meet certain 








FiG. 11--WIRELESS SeT NO. 76 


operational requirements, it has been necessary 
sometimes to accept a compromise in order to 
avoid interference with production in general. 
For the war againt Japan, however, there 
are certain overriding requirements, and steps 
are being taken to meet the peculiar and very 
exacting needs of that theatre of war, including 
the tropic-proofing and packing of wireless and 
other equipment, which was described and illus- 
trated in THe ENGINEER of November 3rd. 

With regard to overseas production, it can 
be stated that considerable help has been 
received from the United States under the 





This set was used in the assault on Normandy 





lease-lend system. This aid has not been con- 
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fined to the supply of the United States Signal 
Corps equipment, such as the wireless station 
SCR 399, and the wave meter SCR 211, but it 
has included the granting of facilities to manu- 
facture in America equipment of entirely 
British design, such as the Nos. 19 and 48 sets. 
Without this help the British Army could not 
by now have achieved the vast scale of com- 
munication equipment which has proved neces- 
sary in modern warfare. Canada, with her high 
standards of manufacture, has also made an 
invaluable contribution to the production of 
wireless equipments, notably with the Canadian 


No. 9 set and the No. 19 set, which have. been 
made in Canada for the Russian as well as the 
British Army to British designs. Canadian 
manufacturers are also proceeding with the 
production of other wireless sets to their own 
designs. In conclusion,, we would thank the 
Signals Directorate of the War Office, and 
particularly to Colonel.T. B, Gravely, Com- 
mandant of the School of Signals, and his staff, 
for facilities provided, hospitality given, and 
the keen interest which was shown in demon- 
strating to us the design and working of these 





instruments. 








The V2 ‘Rocket Bomb 





OME photographs have been officially 
WD released this week of fragments of rocket 
bombs which have recently fallen in Belgium 
and Southern England. A selection of these 
photographs is reproduced herewith. No 
description was issued with the photographs, 
and as @ result it is possible only to guess at 
the funetion of the parts appearing in them. 

In some quarters explanations of the con- 





‘*THE PROPULSION UNIT’ 


struction and manner of operation of the 
rockets have been advanced, which obviously 
must be accepted with caution or rejected out 
right as patently erroneous. There has, for 
instance, been more than one reference to the 
use of hydrogen peroxide mixed with oxygen as 
the fuel employed to propel the rocket. The 
most elementary knowledge of chemistry should 
have been sufficient to have prevented such a 





PEROXIDE TANK"’ 


** THE 


statement being made. Hydrogen peroxide 
isnot combustible. It might in fact be described 
as burnt water or over-burnt hydrogen. We 
have no reason to alter our previously expressed 
view that the fuel employed for the propulsion 
of the rocket is alcohol or methylated spirit, 
the combustion being supported by oxygen 
derived from a supply of that gas in liquid or 


highly compressed form. carried within the 
rocket casing. At the same time, it is possible 
that hydrogen peroxide and, as some com- 
mentators have declared, potassium perman- 
ganate are employed in the functioning of the 
rocket, although for what purpose we cannot 
say, except that they may be used as supple- 
mentary sources of oxygen, possibly for starting 
the flight. They are both highly oxygenated 
compounds and give up oxygen when heated. 
Other possibilities exist, but for the time being 
there is no evidence to support them. One is 
that the fuel used is aleohol or methylated 
spirit and that the oxygen supply is derived 
from hydrogen peroxide, the residual water from 
which, in the form of steam, adds to the mass 
flow of the jet. Another is that the fuel is 
hydrogen with the oxygen supplied from a-store 
of that gas in liquid or compressed form, )| In 
this connection it is worth recalling that a 
number, of years ago the Germans paid much 
attention to the hydrogen motor, under the 





“THE PROPELLING JETS” 


Erren patents, as a means of propelling sub- 
marines. The advantages in that application 
were that the engines could be run when the 
submarine was submerged, since the exhaust, 
when condensed, was nothing but water. 

It would appear to be established that the 
fuel mixture, whatever it is, issues through as 
many as eighteen orifices leading into the com- 
bustion chamber. It also seems certain that a 
turbine and two pumps are incorporated in the 
mechanism of the rocket. :The turbine appears 
to drive the pumps, but there are no indications 
that it is driven, as in jet-propelled aircraft, by 
the passage through it of the whole or a portion 
of the preducts of combustion before ejection. 
It is possible that its prime function is simpl 
to secure the intimate mixture of the fuel and 
gaseous oxygen and that the power driving it 
is derived from the velocity of the stream of 
gaseous oxygen reaching it. In that event, 
however, the function of the pumps becomes 
mysterious. It is possible that the turbine and 
pumps are nct essential tc the operation of the 
rocket when in flight and that they are provided 








for the purpose of charging the liquid oxygen 





and fuel chambers befcre the rocket is dis- 
patched. Reports from Holland have stated 
that a prolonged period of “stoking” is 
necessary before the rocket is ready for dis- 
charge. 

The rocket is stated to have a diameter of 
about 4ft. and a length of 30ft. The war-head 
is said to carry 1900lb. of high explosive. 
Immediately behind the war-head there would 
appear to be some form of radio equipment, by 
means of which the course of the rocket, at 
least in the first stage of its flight, is controlled 
or set. A considerable amount of insulating 
material—glass wool or asbestos—is embodied 
in the rocket. No doubt this insulation serves 
a double purpose, namely, to reduce the effect 
of the low temperature to which the rocket is 
exposed during its flight through the strato- 
sphere, and of the high temperature generated 
by its rapid passage through the air at the end 
of its flight. 

The possibility that more than one design of 
rocket may be in use should not be ignored. 








Sixty Years Ago 


An ADDRESS BY PROFESSOR JAMES THOMSON 


By some people, James Thomson, Professor of 
Engineering at Glasgow University, was, and 
still is, considered at least the equal in scientific 
attainment of his more widely known younger 
brother, Lord Kelvin,, the occupant con- 
temporaneously of the Chair of Natural 
Philosophy at the same ancient institution. 
We shall not attempt here to pass judgment on 
this point. Were we, however, to fasten atten- 
tion exclusively on James Thomson’s Presi- 
dential, Addcess to the Instijution of Engineers 
and Shipbuilders. in Scotland, delivered on 
October 24th, 1884—or at least upon such 
report of it as was given in our issue of December 
5th of that year—we would feel compelled to 
give the verdict in favour of the younger 
brother. James Thomson’s address was divided ° 
into two totally incongruous and wholly uncon- 
nected. parts, . The first was devoted to a con- 
sideration of motion and energy. The second 


qeonsidered the possibility of Board of Trade 


Surveyors failing to apply enough hydraulic 
pressure when testing old marine boilers for fear 
of causing the boilers to give way. In a leading 


article we fastened-our attention on the first 


part of the address and neglected the second, 
except for merely mentioning its subject. We 
will not attempt to summacise either Thomson’s 
remarks on motion and inertia or our criticism 
of them. Both alike, as set forth in our leading 
article, are largely incomprehensible. Thomson, 
it. would seem, was in a highly metaphysical 
mood and’ was bent on challenging Newton’s 
first and second laws of motion and his con- 
eeptions,of inertia, time, and absolute space. 
It is possible that he was perplexed by certain. 
considerations which long after his time 
erystallised in Einstein’s theory of relativity. 
Those portions of his address which we quoted 
in our leading article are not sufficient by them- 
selves to make this point quite certain. But 
something of a hint that Thomson’s mind was 
working in that direction is conveyed by a long 
quoted passage in which he advanced a new 
*‘law of inertia”? and deduced from it “the 
ideal of a perfect chronometer.” ... To-day 
we find chief interest, not in Thomson’s views 
on motion and inertia, but in the contrast 
between the two sections of his address, one 
speculatively metaphysical, the other as prac- 
tical as the most practically minded engineer 
could desire. The contrast was typical of the 


Y | man’s character, as any reader of his collected 


works will recognise. Kelvin was a physicist, 
with a strong practical commercial instinct 
behind most of his work. James Thomson. was 
an engineer with a powerful leaning towards 
pure ‘science and the love of knowledge for its 
own sake. 
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LEND-LEASE 


WE are all a little bit uneasy about what is 
going to happen when the European War 
ends, and amongst the causes of uneasiness 
Lend-Lease occupies a place. The opinion 
may be ventured that the British public, 
‘taken i’the lump,” knows very little more 
about Lend-Lease than its name ; but it does 
at least know that the United States sent 
shiploads of a great variety of goods to this 
country, and it has always understood that, 
whilst there was no immediate payment for 
them, a day of reckoning would come. We 


could hire things on lease, or borrow them on | that area. 


joan, but we should have in the end to pay 
for the former and return the latter. A few 


months ago it became known, to the relief}more accurately the nature of the inter- 
of all who bothered their heads, that there 


* | White Paper, entitled ‘‘ Mutual Aid : Second 
: 433) Report,” also published last week, but there 


-|We may all be grateful to the President for 


-|for his cordial recognition of the services 


was a counter Lend-Lease, and that whilst 
America was running up a bill against us, we 
were fortunately running up a per contra 
account against her. It may, however, be 
doubted if many people knew, or even 
guessed, till last week how big that counter 
or “reverse” Lend-Lease is. It has been 
stated in millions of pounds sterling, and the 
equivalent in dollars at an-exchange rate of 
of four-point-something to the pound. But 
money, particularly in different currencies, is 
almost meaningless in such transactions, and 
wholly meaningless as far as the exchange of 
things that cannot be priced—things like 
opinions, experience, scientific discoveries, 
and war inventions—come into the account. 

Last week Mr. Roosevelt submitted to 
Congress his seventeenth report on Lend- 
Lease, and there is not a single person in 
the British Empire who will not thank him 
for the very generous terms in which he 
admitted America’s indebtedness to Great 
Britain. The same facts were given in a 


is a world of difference betweén the dull state- 
ment of what we have given to the United 
States and the warm terms in which Mr. Roose- 
velt told his own people of “the miracles of 
production and steadfastness her people 
[Britons] have achieved in five successive 
years that were lived literally in the front 
lines. from the days of the great blitz of 
1940-41, through the terrible flying-bomb 
attacks of this year.” Not only did we 
provide 31 per cent. of all the supplies and 
equipment required by the American Armies 
in Europe in the years June Ist, 1942, to 
June Ist, 1944, but the United Kingdom pro- 
duced virtually all the artificial harbour 
equipment used for the landing of the Allies 
in France. And all this was done during 
“five years of monotonous work at long 
hours with scanty rations of food and cloth- 
ing, and even less of most other consumer 
goods ; five years in which countless families 
were torn apart as children were evatuated 
to safer areas, mothers were called into 
factories and fathers into the Armed Forces.”’ 


bringing these facts home to his own people. 
Until a White Paper was published on Tues- 
day last we knew but little about them our- 
i new | selves, and it may be that in the vastness of 
eday | America there are many who do not even now 
know what the United Kingdom has accom- 
plished and the conditions—so different from 
those of their own country—under which the 
work was, and is still being done. Further- 
more, engineers and scientists will thank him 


that our technologists and scientists have 
rendered, the full tale of which cannot yet be 
told, The President selected for special 
mention the five-gallon petrol can rapidly 
developed from a German model, the Bailey 
bridge, the aeroplane sparking plug, the 
paper detachable auxiliary petrol tanks, the 
jet-propelled aeroplane, and the rockets now 
being used by the American Forces in the 
Pacific. Moreover, he generously acknow- 
ledged the vital supplies provided by Australia 
and New Zealand to the American Forces in 


In many respects the term “‘ Mutual Aid ” 
adopted by the British Government expresses 


national transactions between the Allies for 


the successful prosecution of the war than 
Lend-Lease. The principle to be observed 
is that all the Allies should help each other, 
each within its capacity, and that seems to 
be best expressed by the idea of “ mutual 
aid.” Now, it is quite obvious that mutual 
aid cannot be completely represented by 
cash values ; each country can help the others 
by services to which it is practically impossibie 
to ascribe money values—for example, the 
evacuation of an area in South-West England 
to provide a training ground for American 
troops—and it is to be hoped that any 
attempt to effect a balance by bookkeeping 
will not be insisted on, especially between the 
‘United States and Great Britain. If there 
should be an apparent balance in favour of 
America, it is not unreasonable to ask for 
it to be borne in mind that Great Britain has 
subordinated ‘a far greater proportion of her 
industries to war purposes than the United 
States, and, as Mr. Roosevelt has handsomely 
acknowledged, has done so under often painful 
conditions. It would be vain to attempt to 
hide the fact that British industrialists fee! 
a good deal of anxiety about American com- 
petition after the war, and it is clearly very 
desirable that that anxiety should not be 
augmented by the fear of a heavy debt, as 
after the last war. 


Interchangeability and the Drawing-Office 


To judge by the numbers that: attended a 
meeting of the Institution of Mechanical 
Engineers last Friday, to hear and to discuss 
the paper by Mr. Gladman on “ Drawing- 
Office Practice in Relation to Interchangeable 
Components,” an abstract of which we pub- 
ish on another page, the matter is one that 
is regarded as of considerable importance. 
{nterchangeability before the war was in 
the majority of instances confined to the 
products of individual firms, with the result 
that each firm developed its own drawing- 
office conventions, its own production depart- 
ment methods, and its own gauge and 
inspection organisation. Under the stress 
of wartime production, however, sub-con- 
tracting has much expanded, and this indi- 
viduality of method has been found to have 
serious disadvantages where drawings have 
to be sent out to firms at a distance or even 
overseas. 

Before the war, main contractors attempted 
to avoid difficulties that might arise as a 
result of differing drawing-office conventions 
and of differing gauge and inspection methods 
by supplying gauges to sub-contractors, 
whilst the latter frequently found it desirable 
to re-draw contractors’ drawings to their 
own standards. Nevertheless, troubles did 
arise and could frequently be traced to the 
fact that drawings are not always able to 
provide unambiguously all the information 
necessary for interchangeable manufacture. 
The ambiguity is less important when the 
drawings are issued to the firm’s own works, 
where the production department, acting in 
liaison with the drawing-office, can illuminate 
it, but becomes a more serious matter when 
sub-contractors are involved. Interchange- 
ability requires not merely that the indi- 
vidual dimensions of a workpiece shall fall 
within certain tolerance limits, but also that 
certain groups of dimensions shall all be 
measured in relation to single reference 
planes or points; it depends upon holding 
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concentricity to close limits, which are 
seldom specified on the drawing ; and upon 
the avoidance of effects such as those that 
may arise because of the additive result 
of tolerances upon an overall dimension. In 
Mr. Gladman’s paper before the Mech- 
anicals certain principles for the guidance 
of draughtsmen are laid down, and a sug- 
gestion is put forward for the use of certain 
symbols to reduce the ambiguity of drawings 
apd to show clearly groups of dimensions 
that are all to be referred to a single reference 
datum. 
Undoubtedly, if they were adopted, Mr. 
Gladman’s proposals would increase the 
precision with which a drawing specifies the 
accuracy of the part to be made and would 
facilitate the work of sub-contractors. But 
the question may, we think, be fairly asked 
whether the problem that he has set out to 
overcome is one that will retain its import- 
ance when the world reverts to peacetime 
production and less sub-contracting is in- 
volved. Ifit really will, then the addition of 
further somewhat complicated symbols to 
drawings which are already in danger of over- 
loading may be justified. But whether Mr. 
Gladman’s proposals indicate the best solutior 
of the problem is another matter. It was, we 
think, unfortunate that the discussion of the 
paper was maintained predominantly by the 
design and draughting element. For the 
production people might have had much of 
interest to say regarding the proposals. If 
the onus of deciding, for instance, the datum 
line for a machining operation is to be placed 
on the draughtsman, much more appears to be 
required of him than the mere specification of 
tolerances or dimensions entails. He will surely 
need to acquire some of that experience of 
works conditions which has heretofore been 
supplied by the production staff. Though 
such increased knowledge might, as one 
speaker somewhat rashly claimed it would, 
enhance the status of the designer and the 
draughtsman, we are rather dovbtful of the 
practicality of its attainment. Even now, 
where tolerances alone are concerned, it is 
a not infrequent complaint that the drawing- 
office specifies unnecessarily strict limits, 
owing presumably to lack of workshop 
experience. How are draughtsmen to gain 
the further shop experience that will be 
necessary to fit them for the extra responsi- 
bility suggested by Mr. Gladman ? We should 
like to learn more clearly the views of the 
production departments upon these matters, 
and hope that in further discussions of the 
paper, planned to take’ place in this 
country and America, the voices of production 
managers will be heard. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


CORNISH ENGINES 


Str,—I have read the article on the above 
subject in your issue of the 24th with consider- 
able interest, for it brings back to my memory 
engines which used to excite my fancy in the 
days of my boyhood. I lived all the early 
years of my life on the fringe of what was at 
one time a rich iron-mining district—rich 
because there was much ore and rich because 





Furness district of Lancashire, being that part 
of the county beyond the estuaries of the rivers 
Kent and Leven. From memory f think I am 
right in saying all the pumps at the mines were 
of the Cornish pattern ; at any rate that was my 
understanding. There were at least two at 
Lindale Moor, a mile or two northwards from 
Ulverston, and I remember very clearly a very 
large one, or so it seemed to me, at the Stank 
mines, near Newton-in-Furness. This is the 
last I remember seeing actually at work. It 
was named “Sir James,” after Sir James 
Ramsden, managing director of the Furness 
Railway. The mines,.I think, were worked by 
the Barrow Hematite Iron and Steel Company. 
I think this was one of the largest engines of the 
kind in the district and, quoting from memory, 
had a 90in. cylinder. These large engines were 
to me.very impressive, but so also was any 
steam engine, for that matter. Of. course, a 
locomotive charmed me the most, but. I would 
always go anywhere to watch a steam engine, 
and the winding and pumping engines at the 
mines and the blowing engines at the. blast- 
furnaces gave me a lot of pleasure. If these 
notable examples of the engine maker’s art 
can be saved from the scrap heap, I shall be one 
of those who will be more than pleased. 
E. C. PouLtney. 
London, N.W.3, November 24th. 








War Effort of the United 
Kingdom 


Some illuminating statistics showing how 
Britain’s resources have been mobilised for the 
war were revealed in a White Paper issued on 
Tuesday, November 28th, and presented to 
Parliament by the Prime Minister on that day. 
Until now it has not been possible for security 
reasons to disclose such statistics, but as a 
result of the change in the military situation it 
is no longer necessary to withhold some of this 
information, and the Government has decided 
as a first step that those statistics which could 
be released now, without giving advantage to 
the enemy, should be published. Further 
information will be released as soon as circum- 
stances permit, but it will be readily understood 
that some statistics will have to remain secret 
until the war with Germany and Japan ends. 
The statistics, however, which the Government 
has now published make it possible to present 
in summary form a general picture of the way 
the mobilisation for war has been achieved. 

The White Paper deals only with the mobilisa- 
tion of the United Kingdom for war. If, however, 
lend-lease supplies from the United States and 
mutual aid from Canada had not been receiyed, 
it would not have been possible to devote the 
resources of the United Kingdom to such an 
extent to direct war purposes. The assistance 
received, for example, shows how it has become 
possible for United Kingdom man power and 
industrial capacity to be diverted from the 
export trade and civilian production. At the 
same time, the United Kingdom has itself 
made available considerable quantities of 
supplies to the United States, Russia, and other 
Allies. 

The introduction to the White Paper says 
that, in studying the statistics, it should be 
remembered that the vast reorganisation of the 
British economy which the figures show has 
been carried through in particularly difficult 
living and working conditions. Black-out, 
evacuation, and billeting are cited as examples, 
and production has been made more difficult by 
the dispersal of factories-to frustrate enemy air 
attacks, and by the need for training new labour 
to unaccustomed tasks. There have been two 
long periods when work has been carried on 
under constant and severe air attack. Since 
1940, 1? million men have performed ‘Home 
Guard duty in their spare time after long hours 
of work, and most other adult men and many 
women have done part-time Civil Defence and 





it was high-grade hematite. I refer to the 








The first section of the White Paper relates 
to Man Power, and shows that between June, 
1939, and June, 1944, the total number of men 
between the ages of fourteen and sixty-four and 
of women between the ages of fourteen and 
fifty-nine in the Services or in industrial employ- 
ment in Great Britain rose from 18} millions to 
22 millions, an increase of nearly one-fifth. This 
increase was achieved by reducing the number 
of unemployed by 1} millions and by e net 
addition to the Jabour force of this country of 
2} million people not hitherto in industrial 
employment. At the middle of 1944, of this 
total of 22 millions, 10-3 millions (47 per cent.) 
were in the Services or in whole-time Civil 
Defence, or employed in engineering, ship- 
building, metals, and chemicals (industries all 
mainly concerned with the output of munitions), 
5-7 millions (26 per cent.) were in agriculture, 
mining, national and local government service, 
public utilities, transport, shipping, and the 
manufacture of food, drink, and tobacco ; and 
6 millions (27 per cent.) were employed in build- 
ing and civil engineering, the textile, clothing 
and other manufacturing industries, the distri- 
butive trades, and civilian services, Of the 
7-6 million persons engaged in the manufactur- 
ing industries, excluding mining, 76 per cent. 
were employed on Government work, 20 per 
cent. on work for the home market, and 4 per 
cent. in producing goods for export. 

Section II of the White Paper covers Home 
Production from September, 1939, to June, 
1944. In this period 722 major naval vessels 
were constructed, 1386 Mosquito naval craft, 
and 3636 other naval vessels. The 
classified under the heading “Ground Muni- 
tions ’’ disclose that 25,116 tanks were built, 
while under Aircraft the total production is 
given as 102,609. The United Kingdom has 
been the principal souree of supply of the 
munitions required by the British Common- 
wealth and Empire Forces, though large quan- 
tities of equipment have been made in the 
British Dominions and India and supplies have 
been received from the United States, both 
against British cash purchases and under lend- 
lease. 

In other sections of the White Paper statistics 
relating to Shipping and Foreign Trade and Rail 
Transport are given. Regarding the former, it 
is stated that the size of the ocean-going 
merchant fleet, including tankers, under the 
British flag at the beginning of the war was 
474 million gross tons of vessels of 1600 gross 
tons and over. The losses which occurred up 
to the end of December, 1943, totalling 114 
million tons for Great Britain alone, were to a 
large extent met by the production of 4} million 
gross tons of merchant ships in United Kingdom 
shipyards, by the production in Canadian ship- 
yards, by the purchase and temporary acquisi- 
tion of ships, existing and new, from the United 
States and other countries and by captures. 








Undergtound M.A.P. Factory 
to Close Down 


In the early days of the war, when Britain 
expected aerial attack, a number of underground 
factories were set up by the Ministry of Aircraft 
Production. One of these, situated in the West 
Country, is to close down early next year. The 
factory has been largely peopled by mobile 
labour, and its personnel will be withdrawn 
gradually as spring approaches. As the factory 
was some distance. from industrial and _ resi- 
dential areas, it was necessary at the time to 
accommodate a large proportion of the personnel 
in specially built hostels in the area. Careful 
consideration was given to working conditions 
below ground, such as ventilation, lighting, &c., 
which were of the very latest design. One of 
these underground factories was described and 
illustrated in our issue of March 6th, 1942. The 
factory in question falls into the category of 
those where ‘the readjustment of the: aircraft 
programme has enabled the Ministry of Aircraft 
Production to rearrange its production so as to 
make available additional personnel to the 
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' The Science of Engineering 
and its Teaching 


By Dr. F. LAZZLO* 
No. I 


Basic CONSIDERATIONS 


A kage has been a great deal published on 
and around the science of engineering 
and its teaching in recent years. The reader 
could not help thinking that there was some 
serious underlying reason. Present engi- 
neering is, however, obviously efficient 
beyond criticism. If there has been anything 
unsatisfactory, it must have been noticed 
by those concerned with engineering, and 
not by those who have been served by it. 
The question of training and teaching engi- 
neers, that has been discussed at length, 
is of no interest to the latter ; it is, however, 
of vital concern to engineers themselves. One 
who has lately been watching and studying 
the various publications (contributions which 
have often been fairly contradictory to one 
another), and has been observing suggestions 
for improvement, is tempted: in the end to 
attempt the analysis of the whole problem 
“from first principles,” and to .draw con- 
clusions from it. 

The science of engineering may be defined 
as :— 

(A) The functional theory of engineering 
products and their design as a whole ; 

(B) Theory and design of their com- 
ponents ; 

(C) The study of engineering materials 
and of processes used in their shaping ; 

(D) The study of methods and economics 
of the production (and servicing) processes ; 

(E) Different disciplines of traditional 
science, such as pure and applied mathe- 
matics, theoretical physics and chemistry, 
which are vital auxiliaries of the head 
subject-matter of types (A)-(D) of the 
science of engineering. 

This definition appears to be in some con- 
tradiction to a certain traditional interpreta- 
tion of ‘engineering science”’ that has 
identified it more or less with the “ vital 
auxiliaries ’’ of the aboye scheme, and has 
called major parts of the head subject-matter 
of the “true” science of engineering, 
technology. There seems to be a fundamental 
and vital difference of opinion, but it may be 
hoped that the above definition will open a 
way to future agreement. 

If the teaching of this science ts discussed, 
it is to be considered that the science of engi- 
neering is utilised in the designing, manu- 
facturing, and servicing of engineering pro- 
ducts; that it is applied by designers, 
together with qualified draughtsmen, pro- 
duction executives, and craftsmen, these 
being characteristic representatives of engi- 
neering as a whole; that the teaching of 
them may be done in three distinctly different 
ways (and also, of course, in suitable com- 
bination of them), viz., descriptively, dog- 
matically, or analytically; and that the 
latter may be given with different intensities, 
i.e., informatory or -concise or thorough, 
denoting respectively a survey or a study in 
essentials or one in details. 

The whole.of the branches of engineering 
involve such a variety of products, problems, 
and related knowledge that it. appears very 
inadvisable, if not quite impossible, to train 
a human being, during a single lifetime, to 
become a universal engineer. The position 
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with one single branch of engineering is such 
that a whole lifetime may be necessary for 
complete and thorough training. Even this 
may be undesirable, since excessive accumula- 
tion of knowledge considerably reduces the 
capacity of a person for professional initiative, 
which is vital in engineering practice for those 
int more or less responsible positions. 

It is not intended here to attempt a dis- 
cussion of the problems involved in minute 
detail or to study possible alternative 
suggestions, nor to consider the training for 
all special types of engineering duties. Many 
essential jabs have been, and certainly will 
be also in the future, performed to best satis- 
faction by persons who are, neither proper 
craftsmen, production executives, nor 
designers. The question of the training for 
these duties is,» however, of secondary 
character. It appears furthermore to be 
superfluous to consider the duties of servicing 
in the present discussion. The latter is 
readily accomplished after a more or less 
short period of employment at it by engi- 
neers who have had a good and suitable basic 
training. 

Concerning the training of engineers, it 
has been unmistakably recognised that the 
best efficiency as regards particular duties 
has been displayed by those who have 
obtained a fairly narrow scope of training 
closely related to their future duties. How- 
ever, in the cage of reduced demand in certain 
engineering duties, persons with one-sided 
knowledge encounter great difficulties in 
finding some other reasonable employment. 
Furthermore, intelligent people personally 
favour a broader type of training, which 
would make possible some choice even in the 
very beginning of their productive careers 
and would provide a suitable background for 
advance in the profession. 

Numerous types of training courses can be 
devised to correspond to the variety of duties 
involved. Variety of training is also neces- 
sary because certain individuals are mainly 
suitable for, or greatly favour, say, manual 
work, while others are much better suited to 
mental duties based either on dogmatic or 
analytical studies. Next, the fact must be 
emphasised that manual work of the highest 
quality is performed, as a rule, with the 
greatest accuracy and regularity by persons 
who have not been “ affected’’ by much 
scientific training. The. position is similar 
regarding production executives in general, up 
to those with the highest responsibility, and 
engineers engaged in draughtsmanship and 
even in some branches of design. The material 
effect of the type of training on the possible 
performance in certain types of duties 
implies directly the conscious control of the 
proportion of trainees admitted to the 
different types of training courses for engi- 
neers, depending on the actual professional 
conditions in a given country. The control 
ought, however, to be “impersonal,” 1.¢., 
based exclusively on aptitude. 

In order to allow for the clearest possible 
demonstration of the inferences which suggest 
themselves from the above considerations, a 
simple scheme will be drawn up with three 
types of courses only, for the training of 
engineers for the main duties as quoted. In 
addition to the principles already discussed, 





it is to be considered that a certain. over- 


lapping of the training courses is necessa; 
while too much may be of doubtful value, 


’ 


MANUAL 'TRAINING 


Parts (C) and (D) of the definition of the 
science of engineering are here predominantly 
concerned. For the personal success and 
usefulness of craftsmen, thorough manual 
training is essential. A fairly broad scope 
being advisable, the training cannot be shorter 
than four years’ apprenticeship, possibly 
accompanied by some years’ improver work, 
It is to be combined with the concise study of 
subject-matter of type (C), the “ theoretical ” 
parts of (D), and the informative study of 
(A) and (B). Having due regard to the fairly 
meagre backgrounds of apprentices in the 
scientific auxiliaries of type (E), the theo. 
retical training has to be descriptive in 
general. The criterion of the proper theo. 
retical training of craftsmen is whether those 
with suitable disposition have been given 
instruction which is sufficient to permit of 
their advance to the duties of production 
executives, and even to fairly high ones in 
the case of those who are specially gifted for 
taking complex responsibility. Existing 
conditions are satisfactory, indeed, in numer- 
ous leading industrial countries. 


COMBINED TRAINING 


It appears that by a combination of con- 
cise manual training, with a thorough train- 
ing in subject-matter of types (B) and (D), 
and a concise training in types (A) and (C), 
a desirable branch would be devised inter- 
mediate between manual and mental engi- 
neering. If school intermediate stage is 
taken as the starting point, a total of five 
years may be considered to be necessary for 
this type of training, i.e., two for the manual 
and three for the mental study. The character 
of the latter would need to be dogmatic in 
general, since the preliminary knowledge in 
combination with the period of only three 
years for mental training would not allow for 
advanced studies of subject-matter of type 
(E), sufficient for the thorough analytic dis- 
cussion of that of types (A) to (C). Persons 
who obtained such training would, if suited 
to it, be most successful as production 
executives. They would be well suited to 
design of an intermediate grade, to advanced 
draughtsmanship, and to some extent even 
to high-quality design; and in cases of 
emergency they would make quite good 
craftsmen because their theoretical superiority 
would make up for shortcomings as regards 
their manual training. 

It is well known that the technical colleges 
of numerous European countries have 
favoured a training of this type, and achieved 
undoubted success. It appears that it was 
the consequence, of some chance or instinct 
in the development of engineering training 
rather than of specific consideration. The 
success could be made even greater if the 
different training schemes in such countries 
were consciously controlled in accordance 
with the above considerations. On the other 
hand, there are quite a few countries. where 
technical colleges have refrained more or 
less from concise manual training. Their 
graduates consequently have missed a valu- 
able professional chance of obtaining better 
qualifications for the duties of production 
executives. Since the possibilities then left 
are. not very attractive, dissatisfaction is 
frequently noticed. For example, that was no 
doubt the reason why all but one of the States 
of U.S.A. abandoned the intermediate (i.¢., 
dogmatic) training in the science of engineer- 
ing and substituted for it “‘ degree courses,” 
resulting in the existence of about 165 schools 
in U.8S.A., which confer engineering degrees. 
However, the greater the number of scientific 
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schools and that of their students relative to 
the population of a country, the lower will be 
the obtainable standard of knowledge in 
general. The regrettable lack of suitable 
training courses for production executives 
creates anomalous conditions in industry, as, 
eg., in 1942, when one of the leading manu- 
factories of U.S.A. appointed as vice-chair- 
man in charge of all workshops a man who 
had worked himself up from a tool maker and 
apparently had not attended any type of 
degree course. 


THEORETICAL TRAINING 


Persons who are to undergo thorough 
analytic training in the science of engineering 
will, in general, be of little use for anything 
but mental engineering. Because of limita- 
tion of time, the manual training has to be 
restricted to an informatory degree satis- 
factory to provide a reasonable background 
for responsible mental engineering. There is 
no doubt that knowledge of craftsmanship is 


, requisite for the study of subject-matter of 


type (D) and for the rational application of 
the science of (A) to (C). Provided that it is 
being done with proper disposition, control, 
and intensity, six months’ manual training 
ought, in general, to be sufficient. 

In order to make the study of the subject- 
matter of types (A) to (C) possible in a strictly 
analytic way, the subject-matter of type (E) 
has to be taught in advance. Commencing 
from matriculation standard of suitable 
character, the study of the vital auxiliaries 
requires about two years’ time, during which 
also some preparatory engineering studies 
should be added. As the standard of 
matriculation rises, either this period could 
be shortened or, better, the study of the vital 
auxiliaries could be carried further. The 
main parts of the subject-matter of types 
(A) to (D) require postponement to the 
‘second ”’ period of the course. The scope 
of their teaching in university degree courses 
is a favourite topic of discussions in camera 
and in public. In order to eliminate one 
principal argument against them in advance, 
it may simply be mentioned that it is not the 
content of a study but the spirit in which it 
is taught that lends it dignity. 

It has, furthermore, frequently been con- 
tended that considerable parts of the subject- 
matter of types (A) to (D) may be best taught 
in practice by long experienced and excellent 
mental engineers in the course of the first 
few years of a beginner’s professional work. 
It should, however,. be replied that the time 
of these excellent engineers is so valuable 
that they could not spare it for the more or 
less systematic teaching of young graduates. 

An alternative suggestion has frequently 
been made, viz., that of making technical 
colleges co-operate with the schools provided 
for theoretical training so that considerable 
parts of the studies of types (A) to (D) would 
be taught at the former. Subject-matter of 
type (D) may be discussed as analytically at 
technical colleges as at any theoretical school. 
All the others must, however, be considered 
at 4 lower standard there than at universities, 
because the technical college students lack 
knowledge in the vital auxiliaries. The 
correct theoretical training should be com- 
pletely free from any dogmatic discussion and 
keep strictly to faultless analysis. The 
dogmatic atmosphere alone of a technical 
college ought to be regarded as an unsur- 
mountable obstacle against this suggestion. 

It organ, consequently, in the light of the 
above ition of the science of engineering 
and the subsequent arguments, that the head 
subject-matter of types (A) to (D) should 
rationally be taught in the theoretical schools 
themselves to an extent that enables the 
young graduate to start his professional 








practice as a valuable junior and not merely 
as some kind of an apprentice in theoretical 
engineering. The teachers at the theoretical 
schools for the parts of (A) to (D) under con- 
sideration have to possess, of course, first- 
class practical experience combined with 
similar theoretical knowledge. 

(T'o be continued) 
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Higher Control in Management. By T. G. 
Rossz, M.I. Mech. E: London: Sir Isaac 
Pitman and Sons, Ltd. 
15s. net. 


THE term “higher control’? may perhaps 
frighten some engineers who have become 
accustomed to regard most controls as some- 
thing imposed, perhaps necessarily, which 
will hamper their freedom of action, but the 
idea in the mind of the author is to put into 
the hands of the managing director a valu- 
able instrument to acquaint him with the 
position in its different aspects of the under- 
taking he directs, and, knowing it: soon 
énough, to enable him to take appropriate 
action. The system proposed is a standardised 
‘method of setting out the facts and figures of 
any business, large or small, from the manage- 
ment standpoint. 

In most undertakings accounts are kept, 
which, if presented in a suitable manner, 
would be invaluable to many of the officials, 
but frequently they are regarded as dry and 
worthless. If success is measured by the 
profit and loss account and the balance sheet, 
and every occurrence that takes place repre- 
sents income or expenditure, it is well for the 
staff always to remember this fact, and to 
appreciate its bearing on their particular 
spheres. A managing director who cannot 
readily follow the trend of the business, and 
ascertain the activities which are profitable 
and which are not, is in a most unenviable 
condition. Mr. Rose clearly shows how, by 
what he terms “ higher control,” it is possible 
to be master of the situation by maintaining 
reliable statistics, and setting them out in a 
clear and convincing manner. In order to 
make effective comparison, he suggests using 
a moving annual total, which is made up by 
taking the results at the close of the last 
financial year and at the end of each month, 
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subtracting the results for the corresponding 
month of the old year. He can thus compare 
his position at the moment, without any 
calculation, with that obtaining at the end of 
the last financial year. 

Having enunciated as a principle that 
“* successful control of any activity can only 
be obtained by a thorough understanding of 
the different actions of which that activity 
is made up,” the author proceeds to break 
them down into production, distribution, and 
administration, and to show how the statigtics 
can be utilised to the best advantage. By 
taking a simple concrete example, it is 
demonstrated how a control can be built up, 
and this takes the form of a monthly survey 
of the functional activities carried out from 
the business, technical, trading, and financial 
viewpoints based upon direct trend com- 
ison between the position at the moment 
and that at the last fintncial year. A separate 
chapter is devoted to the consideration of 
each of these four viewpoints, clearly indicat- 
ing the steps that should be taken to arrive 
at a true picture. .While it is essential that 
this picture should be complete, a warning 
note is sounded as to the fact that if too much 
detail is introduced it will tend to spoil the 


adding the results for the new month, and} 





at a later stage, when investigation into any 
specific case seems warranted. j 

After the full facts have been set out, we 
are clearly shown how readily checks and 
comparisons can be made, and we fully agree 
that if the picture presented to the managing 
director is a true one, it “ should be prepared 
by those who are not only versed in the 
principles of accountancy, but are also fully 
alive to the problem of management.” Too 
often this does not obtain. It is suggested 
that with .the standardised set of board 
returns proposed, there should be two 
monthly reports, the first dealing with the 
business and technical side, and the second 
with the trading and financial: The first will 
start with orders received, orders outstanding, 
and invoices issued, and will also contain 
comments on the fluctuation of trend curves, 
&c., and brief reports from sales manager, 
works manager, and chief engineer, while in 
the second will be found remarks by the 
secretary and accountant. If these reports 
are to be of any value they should be con- 
cise and contain nothing that is of a routine 
nature. The book closes with two appen- 
dices, the first dealing with charts, their 

ing and use; and we are glad to notice 
that the author deprecates “ blind” charts, 
i.e., those in which the figures upon which 
they are based are not incorporated. The 
second appendix is concerned with stock 
valuation. : : 

This book should prove very useful, both 
to - ing directors and accountants, 
showing as it does that “the proofs of mis- 

ment ”’ may be “ so unmistakably and 
swiftly disclosed that errors can be retrieved 
before their consequences become irrepar- 
able.” No claim is made to infallibility ; 
indeed, it is allowed that each concern must 
be treated separately, but Mr. Rose indicates 
a definite path, and he sets out his arguments 
clearly and logically. ‘ 
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Producer Gas-Fired Heat Treatment Plant 





E illustrate herewith a producer gas-fired 

furnace installation for the heat treatment 
of alloy and special steel bars, which has been 
supplied to the Hallamshire Steel and File 
Company, Ltd., Sheffield, by the Incandescent 
Heat Company, Ltd., of Birmingham. The 
plant consists of four. heat treatment furnaces, 
two oil quenching tanks, one water quenching 
tank, four loading platforms, and an electrically 
operated high-speed charging machine. It is 
designed for a~ continuous output of either 
hardened and tempered, annealed or normalised 
alloy and special steel bar and section stock, in 


FURNACES, QUENCHING TANKS AND STORAGE 


sizes from }in. to 6in. diameter or equivalent 
area in other sections. 

The use of continuous furnaces for prolonged 
treatment cycles would have been somewhat 
disadvantageous, as their dimensions would 
necessarily have been very large to permit an 
output figure consistent with economic operat- 
ing conditions. It was therefore found advisable 
to revert to the use of batch type furnaces, 
which, when operating with the assistance of 
mechanical handling equipment, give, it is 
claimed, very uniform results, and leave little 





to be desired in regard to quality, quantity, and 
performance. The bulk of the stock was such 
that storage facilities had to be found adjacent 
to the furnace plant to accommodate both 
untreated and treated materials. The con- 
struction of a deep pit between the tracks of the 
charging machine provided adequate storage 
accommodation for about 400 tons, thereby 
permitting a continuous flow and uninterrupted 
output. The use of mechanical handling equip- 
ment enables female labour to deal with heavy 
loads of material quickly and easily. 

The furnaces are of the Incandescent Heat 





Company’s recuperative underfired natural 
draught type, operating on clean producer gas. 
Three have inside dimensions 14ft. long by 3ft. 
wide by 2ft. high, and one is 17ft. long with the 
same width and height. The burners fire into 
individual combustion chambers below the 
hearth, where the gas and preheated air are 
thoroughly admixed and combustion takes 
place before the gases are drawn into the heating 
chamber. The waste gases are drawn into a 
deep recuperative system built below the hearth 


balanced doors operated by geared hoisting 
mechanism provide easy means of opening and 
closing the furnace aperture. 


After being conveyed to the quenching tank 
by the charging machine, the charge is placed 
on a table, which is lowered into the quenching 
medium by means of a wire rope suspension 
from overhead drums, driven by motor reduc. 
tion and chain gear, The movement is push- 
button controlled, in conjunction with limit 
switches. A safety device is incorporated in 
front of each tank to prevent the load being 
run over the tank before the receiving table ig 
in position. The quenching oil is maintained 
at a predetermined temperature by a circulating 
system incorporating a water-cooled oil cooler, 
The load of bars is lowered into the oil in a fixed 
time, and during the whole lowering operation 








for preheating the secondary air. Counter- 


fresh oil is constantly brought into contact 





PIT 


with the load, not only by convection currents 
set up during cooling, but also by the steady 
mechanical motion of the work through the oil. 
If necessary, the load can be given a recipro- 
cating motion through the oil, after it has 
reached its lowest point in the quenching tank, 
by suitable manipulation of the control buttons. 

The electrically operated two-fork wedge 
type charging machine has been specially 
designed for the rapid movement of heavy loads. 
The charging forks have a total forward reach 
of 16ft., and carry an evenly distributed load 





CHARGING MACHINE 
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of 4 tons of bars. Since rapid handling of the 
load is an essential feature of heat treatment, 
the machine has been designed to be capable of 
charging. or discharging a full load in a few 
seconds. It can travel along the shop at a 
maximum speed of 250ft. per minute. The 
operation of the machine is controlled elec- 
trically throughout. The raising and lowering 
of the forks is effected by means of rollers and 
wedge-shaped cams, in conjunction with a cross- 
head and screw, driven by an electric motor 
The drum controller 
incorporates automatic stop mechanism, which, 
when the load is raised or lowered, eliminates 
dependance upon the human element. 

The forks of the machine carry heavy-duty 
rollers for running in along the hearth of the 
furnace at the bottom of the charging slots, 
and a separate motor, with reduction gear and 


Quenching Tanks 























essential to know first what already existed and 
then to make an estimate of future needs ; that 
was only possible through a collective effort. 
There should be a centralisation of all records 
in one office, from which copies could be ‘sup- 
plied to each undertaking. The work and staff 
could be co-ordinated by a technical advisory 
committee of the surveyor and utility engineers. 
Under the guidance of the surveyor it might be 
possible to improve on reinstatement methods 
and to watch costings to the advantage of all. 
It would also be possible to bring forward 
agreed recommendations to the local Councils 
regarding the control of basements, cellars, and 
hatches and to help in the formulation of any 
necessary amendments to building by-laws in 
connection with the requirements of the 
utilities. 

Legislation had in the past conferred certain 
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Charging Machine 








ARRANGEMENT OF HEAT TREATMENT PLANT 


a twin chain drive, operates the forward and 
reverse movements, in conjunction with limit 
switches. Because of the heavy loads handled 
by the machine, the running-in motion is con- 
trolled by a resistance drum controller. All 
the controls for operating the machine are 
situated together within easy reach of the 
operator, who stands on a platform at the rear 
of the machine. ; 








Town and Regional Planning* 


(Continued from page 421, November 24th) 


SERVICES (ELECTRICITY, WATER, GAS, AND 
POST OFFICE) 


By J. Paton Watson, M. Inst. C.E. 


Mr. Paton WarTsoN said that it was in 1847 
that the Town Clauses, Waterworks Clauses, and 
Gasworks Clauses Acts gave statutory rights to 
the utilities in connection with the breaking 
open of highways. ‘Telegraphs and, later, 
electricity supply came into the picture and 
competition arose for position and space to 
meet growing demands for services which had to 
contend at the same time with a great increase 
of surface user, speedy and heavy. traffic, 
improved, more permanent and costly road 
services, and, not least, high building density. 
Whilst each service might plan efficiently for 
itself, yet there was no planning for the services 
as a whole. The distribution engineer had 
largely contributed to the problems which he 
had to face by his own short-sighted policy of 
holding himself aloof from surface planning and 
making the most vigorous efforts to keep him- 
self immune from town planning legislation. 
It was now obvious that the utilities engineer 
had to co-operate with the town planner and 
become one of the town planning team. The 
engineers to the utilities should also assist each 
other in obtaining the best records possible in 
simplifying. each other’s problems. and in 
facilitating each other’s development. It was 





* Institution of Civil Engineers. Series of four 
lectures presented October 26th, November 2nd, 9th, 
and 16th. Abstracts. 











absolute rights upon the water, gas, and elec- 
tricity undertakings. In the Town and Country 
Planning Bill, recently passed, there would 
appear to be better prospects for planning 
schemes to which the exclusion of their applica- 
tion to the land and buildings of statutory 
undertakings had hitherto acted as an awkward 
obstacle. In future, planning provisions would 
be applicable to such undertakings and a local 
authority would now have power to treat on 
equal terms with bodies who were previously, 
to all intents and purposes, inviolate. 


LOCATION 


Suggestions had often been made for mains 
to be located out of the highways either in the 
front curtilages of buildings or at the backs 
between the curtilages, but those proposals had 
never survived the subsequent discussion. Both 
removed public inconvenience and avoided 
disturbance of the highway, but only at the cost 
of introducing private inconvenience, great 
administrative difficulties, and higher overall 
cost. The highways seemed to be the only 
workable and economic location for _ the 
utilities’ mains in urban areas of distribution, 
but they should not be placed under carriage- 
ways. A more suitable place was under either 
the verges or pavements. 

Until surgical replanning of the central built- 
up areas permitted of the allocation of surface 
space, subways might prove the only way to 
achieve order from existing congestion, but the 
cost. was likely to be prohibitive and improve- 
ment would seem to be more economically 
achieved by awaiting redevelopment of the 
surface plan. 

LocaTION AND LAND 

Mr. Paton Watson advocated the allocation 
of sufficient space for all the needs of utilities, 
as the cost of extra land was a small item, and 
adequate footpath width to ‘meet their needs 
would improve the amenities of the lay-outs of 
towns. High cost of land in central areas 
might, however, prove a deterrent, as the extra 
land might be more costly than subways. 


SuBWAyYs 


basic principle that a subway could be occupied 
by each utility in company with its fellows. 
An authoritative investigation of the problems 
involved and a final expression of opinion by 
some representative committee would be of 
great value &nd settle the conditions and 
occupants for which subways should be designed. 
The heating problems involved with high- 
tension electricity cables, the difficulties of 
telephone cables in close proximity to power 
cables, the best method of making junctions 
between the subway, of providing space for 
bends, of anchoring water pipes at bends, the 
careful location of valves and difficulties arising 
in connection with the flow of sewage were only 
a few of. the points arising about which further 
research was necessary. The advantages and 
disadvantages of subways could be summarised 
as follows :—For: Remove interference with 
traffic ; facilitate inspection and maintenance ; 
permit growth of system to meet demand ; 
obviate road openings and maintain stability 
of road base and footpath paving; eliminate 
recurring excavation costs and reinstatement 
charges; permit salvage of redundant plant ; 
give certainty of location ; smaller street width 
needed.” Against: Initial costs higher than 
laying ; accidents likely to be more serious ; 
must be under control of authority ; difficulties 
at crossings; sewerage costs increased. 


REGIONAL PLANNING 


The problem in local planning was to create 
order out of disorder ; that in regional planning 
was @ more constructive one. There was in 
many places a demand and no supply ; there 
were demands which could and should be 
created, and upon their. proper planning 
depended national economic prosperity and the 
industrial development of our rural industries. 
Regional planning was essential if it were 
intended to carry out efficiently the redistri- 
bution of our industrial population and the 
proper utilisation of land in rural areas. 








The Hollow Explosive Charge* 


In general, the work of scientists on the 
investigation of the principle of the hollow 
charge has placed modern warfare on a new 
basis, and has added a number of new and 
devastating weapons. 

The effects of the detonation of a charge of 
explosive are well known. It is sometimes said 
that a bomb or other explosive has “‘ struck 
downwards ’”’ or in some other direction, but 
this is a popular delusion, An aircraft bomb, for 
instance, distributes its blast evenly in all 
directions. It may, of course, have partially 
wrecked some structures in falling through 
them before it detonates ; it may or may not 
penetrate the ground before it goes off. If it 
does enter the ground for some smaller or 
greater distance then the blast will be directed 
upwards to some extent by the walls of the 
crater. The same thing applies to a shell from 
a gun. The, flying bomb has very shallow 
penetration, so that the blast from it appears 
to travel horizontally in all directions. On the 
whole the blast from all types of shattering 
missiles travels in all directions, and by this 
means achieves the object of causing general 
destruction. 

For the special purpose, however, of achieving 
directional explosive effect in special circum- 
stances, the principle of the ‘‘ hollow charge ”’ 
has been brought into use in many applications. 
The effect of an explosive charge can be con- 
centrated or focused by hollowing out the 
surface of the charge on the side against the 
object to ‘be attacked. This phenomenon was 
clearly described for the first time by an 
American expert, Monroe, who showed that a 
hole could be blown clean through a 3in. steel 
wall by the use of a hollow charge of dynamite, 
which when exploded as a flat mass on the 
surface of the safe produced no material effect 
whatever. The principle is accordingly now 
known as the Monroe effect, or sometimes as 











There was'as yet no general acceptance of the 





* Released by Military Affairs. 
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the Neumann effect, after another scientist who 
worked on it some time later. 

The essential difference between the hollow 
explosive charge and charges to which the prin- 
ciple has not been applied is that, whereas the 
normal charge exerts a general shattering effect, 
which it is, of course, intended to do, the hollow 
charge “exerts a piercing effect and punches a 
hole of more or less even diameter even in the 
hardest of steel or the most resistant of concrete. 

The full elucidation of the principle in its 
application to Service’ uses has occupied a 
number of chemical and physical experts over 
a period of some years.-« Amongst their work 
may be included the following points :— 


(a) Classification of the merits of various 
explosives or mixtures of explosives when 
used as hollow charges. 

(6) Determination of the best shape of 
the “‘hollow.” <A striking point is that the 
cavity must be of a regular geometrical 
shape, such as a cone, paraboloid, or 
hemisphere. 

(c) Investigation of the effect of lining the 
inner surface of the hollow with various 
materials. This has proved that the effect 
of the hollow charge is enhanced when the 
surface is lined with thin metal, and work 
has been done on the type and thickness of 
metal to be employed in each case. 

(d) Investigation of the mathematical 
points involved, such as the relationship 
between size of charge and depth of’ pene- 
tration of various materials, and of the 
distance from the target at which the charge 
gives the best piercing effect. 
The whole matter is one of the deepest 

scientific interest and more work may be neces- 
sary to explore the extreme refinements of the 
subject, but the state of knowledge of the 
subject.reached a level some time ago at which 
it was possible to introduce the principle into 
weapons of war. 

The hollow charge principle has accordingly 
been introduced into weapons for many purposes. 
These weapons fall into two types :— 

(a) Demolition charges ; 

(6). Missiles or projectiles. 

The object achieved with each type is very 
much deeper penetration of the target with an 
accompanying diminution of the quantity of 
the explosive necessary. 

The effect of the hollow charge has been fully 
exploited in special demolition charges. These 
range from small cylindrical charges weighing 
10 Ib. (known colloquially as ‘“ Beehives ’’), 
which are able to penetrate nearly a foot of 
solid steel or 2ft. of concrete, to heavy assault 
charges designed to penetrate the thickest pill- 
box wall and kill the occupants. The work of 
placing these charges is extremely hazardous, 
but once in position against the wall and fired, 
the effect of the concentrated explosive jet upon 
the defenders is devastating. 

“* Beehive ” type charges have many applica- 
tions. They may be used to produce rapidly a 
bore-hole in masonry, concrete, or brickwork. 
For example, in bridge demolition bore-holes 
would be made in piers or abutments, and after- 
wards filled with explosive, which on detona- 
tion causes complete disruption of the structure. 
They maybe used to make holes in rocky 
ground for anchors or telegraph poles, or again 
as a speedy method of scooping out shallow 
trenches. 

A serious problem in bridge demolition is the 
heavily reinforced steel and concrete bridge 
so frequently found nowadays on main roads in 
most countries. This type of bridge is so strong 
that a great deal of time and explosive are 
necessary to effect a complete demolition. A 
shaped charge, known as the ‘“ Hayrick,” has 
been produced in order to deal with these 
bridges in a rapid and effective manner. The 
‘* Hayrick ” is a charge which cuts along a line, 
as opposed to a “ Beehive,” which makes a 
small-diameter deep hole. When fired beneath 
a reinforced concrete beam or slab it, cuts 
through concrete and steel and so reduces the 
* structural strength that the bridge span 
collapses. : 

Other types of shaped charge include special 
anti-concrete charges, which are used in con- 


senting a typical manufacturing drawing. This 


the specification. The lay-out of the drawing 
sheet should be noted, the title block and its 
position, the alteration or revision table, and 
the standard notes, and so on. t 


ings is placed under the heading of “ Lay-Out 


anti-tank walls. There is also a small version 
of the ‘‘ Hayrick” known as. the “ Stock.” 
Although the “Stock.” weighs only a few 
ounces, it is capable of cutting through an inch 
thickness of steel, and was used effectively for 
clearing from the Normandy beaches the mass of 
steel obstacles which presented a barrier to the 
landing of our L.C.Ts. 

Amongst projectiles (as opposed to “‘ laid” 
or “demolition”? charges) using the hollow 
charge principle may be mentioned the 
‘“*P.LA.T.,” which has already been mentioned 
in the Press. Much research has been put into 
the perfection of this weapon. The earlier 
type of projectile had a direct-action fuse, which 
detonated the filling only on impact on a hard 
surface. The more recent issues have been 
fitted with a fuse which explodes the bomb even 
on soft earth if it misses the target, so that ‘our 
advancing troops are not harassed by 
unexploded and therefore possibly dangerous 
missiles. 
Apart from the ‘P.I.A.T.” there exist 
several other types of projectiles for use 
particularly against tanks, and a grenade, both 
with powerful effects. 








Engineering Drawing-Office 


. 
Practice 
By D. W. KINNAIRD* 


THE recent issue of a revised and enlarged 
edition of British Standard 308, covering Engi- 
neering Drawing-Office Practice, is an event 
highly pertinent to the engineering industry, 
engineering draughtsmen, students, and those 
associated with the direction of engineering 
drawing-offices. 
The new issue, superseding B.S. 308—.1927, is 
a further endeavour to unify methods, con- 
ventions, and .other practices appertaining to 
drawing-offices. The state of war emergency 
which has produced a need for some specifica- 
tions to be made less exacting has emphasised 
the need. for increased uniformity in engineering 
drawing-office practice. 
The manufacture of mechanisms and machines 
is frequently undertaken in factories remote 
from the office producing the drawings and by 
entirely independent firms whose methods of 
procedure may differ from those of the organisa- 
tion responsible for these drawings. These and 
many other considerations. demand a greater 
use of standardised methods and the avoidance 
as far as possible of conventions, abbreviations, 
and methods of representation which may not 
be understood with ease and certainty by those 
who are not accustomed to them. 

Some who read the specification, overlooking 
the diversity of engineering and its branches, 
may wonder why a particular feature has not 
been included, while some may wonder why 
seeming prominence is given to other features. 
A very large volume would be needed to include 
all the aspects of engineering drawing practice, 
whereas a reasonable number of convenient 
examples will serve to illustrate basic or 
accepted conventional methods which may be 
commonly applied to the drawings of a wide 
variety of engineering products. 

Immediately following the foreword of the 
specification attention is drawn to a plate repre- 


is well worth study, because it embodies a 
large number of the recommendations made in 


Considerable attertion is given to the title 


The important subject of revisions to draw- 





of Drawing Sheets.”” It is a subject well worth 
greater emphasis ; not only should a drawing 
faithfully and fully record every change, but 
there should be an associated and rigorously 
held routine, initiated by the drawing-office, to 
ensure that every department, person, or out. 
side agency affected by the change shall be 
clearly informed. 

The inclusion of statements of the obvious and 
of matters already well known is inevitable in a 
document of this kind. It must be remembered, 


however, that specifications become a subject ° 


of reference, not only for the student, but for 
many others. It is useful and important, for 
example, to have a delineation of such a simple 
thing as the type of lines to use and how to 
apply them. 

Regarding the arrangement of views, it will 
be noted that first angle remains the British 
standard method of projection. By the inclu. 
sion of a description and illustration of third. 
angle projection it would appear that recog. 
nition is given to the fact that this method is 
being used in some directions in this country 
(it is the American standard), but the specifica. 
tion pleads, and very rightly, we think, that 
where third-angle projection is used the drawing 
should say so in a conspicuous manner. 

It is a matter for regret that for the present 
anyway there is no world-wide standard for 
projection. Either method may show small 
advantages over the other, but surely none that 
may be called over-riding. On the ‘score of 
uniformity it is to be hoped that the use of the 
third-angle method will not be extended as a 
general standard in this country. 

A combination of first and third-angle 
methods may, on occasion, offer a local advan- 
tage in disposition of views, and it seems 
common sense to make use of this feature in 
exceptional circumstances, but the drawing 
should make the disposition of the views clear. 
*“* Lettering ’’ has a page to itself, and it will 
be noted that sloping letters and figures are 
recommended for general use. Uniform printing 


and characters enhance the appearance and 


quality of a drawing. In the case of vertical 
printing, however, any departure from the 
vertical is more readily noticeable to the eye 


than departures from a uniform slope. Vertical 
characters may totter backwards or forwards, 
but sloping characters at least lean one way. 


Considerable space is allocated to the 


important subject of dimensioning. The use of 
correct methods of dimensioning to suit each 
type of product is a highly important function 
of the draughtsman. The success of subsequent 
manufacturing and tooling depends very largely 
on well-thought-out dimensioning. B.S. 308 
can only recommend basic principles upon 
which to build, but a careful study of these will 
achieve much towards a greater degree of 
uniformity of method and expression. 


The following is a good guiding principle for 


every draughtsman to keep in mind :—*“ Give 
those dimensions e4ch operator in turn must 
use and from the location he must work to 
obtain the result required.” 


A designer knows the function of every com- 


ponent part of his design, and dimensions each 
component to ensure correct functioning, The 
next man along the line, or at a remote source 
of supply, receives the drawn pictures with 
dimensions and the disposition of these are the 
essqnee of his instructions and determine his 
procedure ; his knowledge of the design may 
be nil—in any case it is best to assume it is nil. 
A sympathetic and general appreciation of these 
conditions will engender careful dimensioning 
and complete drawing instructions, not the 
least of which is clear phraseology in instruc- 


ional or explanatory notes. Notes, if queries 


rstandings m 
block and its correct position on the sheet. re — arate be availed, sonst 
Three typical lay-out plates are provided for 
different classes of work, but it is conceivable 
that for economy in printing, or, otherwise 
making the sheets, one title block could be 
devised to meet all requirements and the 
recommended provisions. - 


hun the possibility of more than one inter- 


pretation, or that they may only be correctly 
interpreted in conjunction with experience in 
the factory. 


A welcome feature in B.S. 308 is the laying 


down of a basic method of expressing limiting 
dimensions which directly state the maximum 
and minimum dimensions, rather than a dimen- 
sion plus a tolerance or minus a tolerance. The 
latter entail computation whenever the ulti- 
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junction with other special devices for breaching 


Rugby. 


mate dimensions lare required to be known. 
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Much could be written about tolerancing, and 
it will be noted that the B.S.I. propose to issue 
a separate publication .coyering the subject. 

The recommendations on machining symbols 
represent an effort to embrace all the aspects 
of indicating machined surfaces. A surface 
may be indicated as just “‘ machined ”’ or, to 
quote an example, as “ ground”; finally, a 
surface may be indicated as machined to a 
specified degree of smoothness. It may be 
considered unfortunate that the recommended 
machining symbol is a new departure differing 
from the symbols commonly used. Some may 
think that a more commonly used symbol could 
have been chosen and the other recommended 
features added to it. 

The standardised abbreviations for use on 
drawings call for little comment. They are 
easily. memorised and are great time savers, 
not only in the drawing-office, but also in the 
departments working from the drawings. It is 
important that they should be widely accepted 
and used. 

The appendices contain much useful informa- 
tion, not the least of which is Appendix I 
dealing with the reproduction of drawings. 
Good prints from drawings are an important 
feature in the factories where soilingis common- 
place and where much time may be lost by 
individuals poring over indistinct prints. 

Those familiar with drawing-offices and the 
functioning of an engineering organisation by 
methods with which it has long been accustomed 
will appreciate the difficulties. associated with 
breaking down established practices. It may 
be assumed, however, that British Standard 308 
will provide the basis of teaching in technical 
colleges throughout the country. Obviously it 
behoves everyone concerned to’ review the 
position and adopt the recommendations 
wherever practicable. 

For those who strive towards the perfection 
of drawings and their manifold aspects much 
more could be put into print. Such things, 
however, would not be appropriate to the 
British standard specification where the object 
is to provide a common language for all who 
must read and use engineering drawings. It 
is a document that requires careful reading, 
there is much in a single sentence, and the more 
one reads the more one finds, We wish it the 
success it deserves. 








Petrol-Electric Mobile Crane 





Tue mobile crane, illustrated herewith, is 
mounted on a chassis with solid rubber tyres, 
or with pneumatic tyres when they are avail- 
able. It has four motions, namely, travel, 
hoist, derrick, and slew, each motion being 
operated by an electric motor and all controlled 
from the driver’s seat. The motors are 
energised from a _ variable-speed generator, 
driven by a petrol engine. The steering is 
controlled from the driver’s seat on the 
revolving superstructure and has an automatic 
reversing device which gives normal directional 
steering even when the jib, and therefore the 
driver’s cabin, has revclved until it faces the 
rear of the chassis. The crane can travel with 
the jib in any position, but it is desirable to 
have it pointing in the direction of travel when- 
ever possible. The transmission unit has an 
enclosed four-speed gear-box, directly coupled 
to the travel motor. 

The crane is capable of dealing with a load 
of 6 tons at 6ft. radius, 3 tons at 10ft. radius, 
and 1} tons at 17ft. radius. The operating 
speeds are as follows :—Hoisting, 5 tons at 12ft. 
per minute; slewing, 5 tons at 3 r.p.m.; 
derricking, maximum to minimum radius in 
15 sec.; travelling, unloaded, up to 8 m.p.h. and 
loaded up to 4 m.p.h. Separate self-resetting 
limit switches on the derricking and hoisting 
motions prevent these motions being carried 
on beyond the prescribed limits. The speed of 
all motions is controlled by the accelerator 
pedal, and as soon as the pedal is released all 
operations stop and electro-pneumatic brakes 
are automatically applied. Brakes on the 
travelling wheels are of the hydraulically 
operated internal expanding type and are 


mechanically coupled for hand parking. All 
motions have separate reversing switches. 
The full 360 deg. slewing motion in either 
direction makes for speed in handling, 
manceuvrability, and accuracy, and permits the 
crane to operate in confined spaces, stich as 
between a railway truck and lorry. |The super- 
structure revolves on a live ring of steel rollers. 
The driver controls all the motions from one 
position without moving and has always a full 
view of his load and of the ground. Loads can 
be lifted at any point on the full circle, and no 
jacks or extraneous supports are necessary at 
any point. Adhesion and travelling power are 
unaffected by the position of the load. The 
construction is largely electrically welded. All 


stated therein have been discussed informally 
with representatives of other Service Depart- 
ments, and it is’ encouraging to record that 
general agreement with the principles has been 
obtained. The discussions have already led to 
certain useful suggestions; which have been 
embodied in this paper. 

While the British Standard Specification 
No., 308 on “Engineering Drawing-Office 
Practice’ was being prepared the question 
arose as to how far this standard should deal 
with the subject of indicating tolerances on 
drawings. It was finally agreed by the Mech- 
anical Industries Committee of the British 
Standards Institution that, because of its highly 
technical and specialised nature, this subject 
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main gears are totally enclosed, and the whole 
machine is finished with steel cladding, which 
is removable for access to the working parts. 

The crane is. one of a range of mobile and 
lorry-mounted cranes of 1 to 6-ton duties, 
manufactured by Steels Engineering Products, 
Ltd., at its two main works in Sunderland 
and Derby. This company was recently formed 
to take over the crane manufacture of Steel and 
Co., Ltd., and Henry J. Coles, Ltd. 








Drawing-Office Practice in 
Relation to Interchangeable 


Components* 
By C, A. GLADMAN, B.Sc., M.I. Mech. E, 
ForEWOoRD 

THE subject-matter of this paper is based upon. 
the work of a special committee under the chair- 
manship. of Mr, F. H. Rolt, M.B.E., B.Sc., 
M.I. Mech. E., Director of Gauges and Measur- 
ing Instruments, Machine Tool Control, Ministry 
of Supply. This Committee was set up by the 
Admiralty, and was entrusted with the: task of 
proposing a code of standard drawing-office 
practice and guiding instructions relating to the 
application of tolerances to designs for designers 
whose duty it is to prepare drawings for inter- 
changeable manufacturé. The Committee:s 
work, so far, has culminated in the preparation 
of two sets of ‘‘ data sheets ”’ for designers and 
draughtsmen, dealing respectively with com- 
ponents and gauges, which are now in use in 
certain important departments of the Admiralty. 

Since the books weré produced the principles 
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should form the material for a separate publica- 
tion, perhaps in the form of a handbook on 
dimensioning drawings and on the application 
of tolerances. Work on this publication has not 
yet started, and it is felt that its preparation 
would be considerably facilitated if the work 
of the Committee céuld be brought to the 
attention of industry at large, in the hope that 
the resulting discussions might eventually lead 
to the formulation of a code of drawing-office 
practice acceptable generally, both to the 
fighting Services and to industry. 

Turning to the educational side of the picture, 
it is considered that engineering students should 
be taught the basic principles underlying the 
analysis and dimensioning of production draw- 
ings, and the application of tolerances, during 
their studies at technical colleges and uni 
versities. If such courses, of instruction are to 
be included in the engineering curriculum, it is 
very desirable that lecturers should have some 
form of text-book on the subject to which to 
rrefer. The British Standards Institution hand- 
book in contemplation would meet this need. 

It is important to emphasise that, with 
modern production technique, it is very neces- 
sary that complete information as regards the 
required accuracy of parts should be’ indicated 
on drawings. This involves a careful analysis of 
the functioning requirements of the design, 
together with a general appreciation of the 
practical side of production, so that appropriate 
limits and tolerances may be assigned to com- 
ponents. Very often the required analysis is 
not too easy a matter to undertake, especially 
in the case of work involving positional, con- 
centric, or tapered features ; and an effort has 
been made in this paper to indicate to the 
designer suitable lines of approach to such 
analyses. 

Requirements as to the accuracy for con- 





centricity, position, &c., of features on com- 
ponents have generally been omitted in the past 





442 


THE ENGINEER 


: Dec. 1, 1944 











on production drawings, yet such information is 
essential for interchangeability. This can, of 
course, be given in the form of notes, but a 
symbol system is suggested as a convenient 
shorthand method of reducing the number of 
notes on the drawing. [An Appendix to the 
paper—not reproduced here—is in the nature 
of a dictionary of the symbols suggested]. 
It is interesting to record that the American 
Society of Automotive Engineers, working quite 
independently, have proposed a symbol system 
for indicating accuracy for concentricity, &c., 
in their recent publication ‘“ Aircraft Engine 
Drafting Room Practice.” 

The subject-matter which follows obviously 
cannot be completely comprehensive, but it is 
hoped that the material which has been selected 
for inclusion will provoke criticism. and 
suggestions from industry which will be valuable 
in the further development of the work. 


INTRODUCTION. 


One of the most important stages in the 
manufacture of an interchangeable product is 
that of design. It is here that the inventor’s 
ideas are translated irto tangible form on paper, 


and here the design is analysed, perhaps modi-" 


fied ; and finally, dimensional limits are assigned 
to each detail component. The designer’s duty 
is to perform the analysis, determine. clearances 
and tolerances which will ensure. correct 
functioning, interchangeability, and economical 
manufacture and inspection, and to state the 
acceptance conditions for each component 
clearly on the drawing. In the course of any 
analysis many dimensional problems present 
themselves for solution, and if they are attacked 
without a sound logical basis the subsequent 
stages of production and inspection may well 
become chaotic. To perform this task satis- 
factorily the designer must be familiar with the 
basic principles of limits and fits, modern manu- 
facturing processes, and the design of jigs, tools, 
and gauges. 

Armed with a general appreciation of pro- 
- duction and ‘inspection problems, the designer 
can play a leading part in ensuring the econo- 
mical manufacture of a product; without it 
the success of the project may well be 
jeopardised. Yet very few attempts have been 
made in the past to assist the designer to reason 
along logical practical lines, and to establish 
fundamental principles with which the solutions 
for various types of dimensional problems can 
be most effeetively approached. Particularly 
is this so in relation to positional and con- 
centric work, despite the fact that for inter- 
changeability the control of position and con- 
centricity is equally as important as the control 
of dimensional limits. In the past lack of know- 
ledge in the design stage has led directly to 
extreme difficulties in practice, especially in 
the supply of position gauges which have often 
been a “‘ bottle-neck ” in production, owing to 
the fine-gauge tolerances necessitated by the 
component design. Quite often these diffi- 
culties could have been reduced, if not entirely 
eliminated, if practical aspects had been suffi- 
ciently appreciated. 

Even if a logical basis were available for 
determining the dimensions and assessing the 
tolerances for components, it is doubtful 
whether solutions could be stated with complete 
satisfaction on the drawings, owing to the ill- 
defined and inadequate vocabulary of drawing 
language. Tolerances essential for interchange- 
ability have been omitted in the past because 
there was no ready method of indicating them, 
and drawings could very often be interpreted 
in more than one way. If drawings contain 
incomplete and ambiguous information, it is 
left to workshop and inspection departments 
to conduct an additional analysis of the com- 
plete design to determine for themselves the 
tolerances that can be permitted. This is a 
laborious and uncertain process, since it is 
unlikely that workshop or inspection personnel 
will always have sufficient knowledge or avail- 
able information to assess tolerances satis- 
factorily. Moreover, it should not be their 


responsibility to do so. Interchangeability and 
correct functioning under such conditions 
become largely a matter of chance instead. of a 
carefully planned scheme. 


establishment of basic principles for.- the 
guidance of designers when marking the dimen- 
sions and tolerances on component drawings 
for interchangeable manufacture, together with 
the amplification and precise definition of 
drawing vocabulary. An attempt has been 
made in this paper to meet this need, and to 
promote discussion on this important aspect of 
interchangeable manufacture. The ten basic 
principles are summarised below [in the paper 
they are amplified paragraph by paragraph in 
following sections], while the proposed conven- 
tions are contained in the Appendix, which may 
be regarded as the drawing dictionary. 


Basic PrinciPtes 


(1) The requirements relating to interchange- 
ability should be determined from the following 
considerations :— 

(a) Service conditions, 
tenance and spares. 
(6) Economy of manufacture and inspection. 


(2) The features of a component should be 
carefully studied, and basic sizes should be 
directly associated with those dimensions which 
affect functioning and, or alternatively, 
assembly. (The basic size of a dimension is 
the size in relation to which all limits of varia- 
tion are assigned, i.e., it is the size which would 
be used if it were possible to work without 
tolerances. In the following discussion this 
size is, for brevity, referred to as the basic 
dimension.) 

(3) Where variations from the desired 
functioning and, or alternatively, assembly 
requirements can be permitted only in one 
direction, appropriate unilateral tolerances 
should be assigned to the relevant basic dimen- 
sions of components. Where variations can be 
permitted in both directions, bilateral tolerances 
should be used. (Unilateral tolerances are 
given on one side only with respect to the basic 
dimension ; .bilateral tolerances are given on 
both sides.) 

(4) Datum surfaces selected from functioning 
considerations should be replaced, where neces- 
sary, by others specially selected for the purpose 
of economical manufacture and, or alternatively, 
inspection. _ 

(5) The distance between any two points or 

surfaces should be limited in not more than one 
way. 
(6) Fits between mating parts should be 
obtained in general on the hole basis. The 
shaft basis should only be used in special cases 
where the hole basis is not suitable. 

(7) Clearances or interferences should be 
established with due regard for -the effect of 
‘* inspection ”’ gauge tolerances. 

(8) Tolerances assigned to components should 
be scrutinised carefully to ensure that no special 
difficulties in production or inspection have 
been imposed without real functional necessity. 
(Tolerances on jigs, fixtures, and tools are 
approximately 20 per cent. of the corresponding 
component tolerances; tolerances on gauges 
are approximately 10 per cent. of the corre- 
sponding component tolerances.) 

(9) Tolerances should be assigned to com- 
ponent features for position, concentricity, 
symmetry, alignment, squareness, and paral- 
lelism, when the control of these elements is 
important for correct functioning, and, or 
alternatively, correct assembly. 

(10) Methods of indicating dimensions and 
tolerances of composite work should be formu- 
lated on the basis of simple manufacturing and 
inspection methods. 


namely, main- 








British Standards Institution 


_All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. The price of each specifi- 
cation is 2s. 3d. post free, unless otherwise stated. 





B.A. BOLTS, SCREWS, NUTS, AND WASHERS 
No. 57—1944. The previous issue of this speci- 
fication, which has been in force since 1920, was 
limited to the dimensions of the heads of the various 
types of screws and to ordinary nuts. The present 


— 


requirements defining the dimensions of the com. 
plete screws and bolts and nuts. In addition to 
ordinary nuts, the dimensions are given for lock. 
nuts, and two series of washers are stan ised, 
This new edition is published as a War Emergency 
British Standard, and gives effect to the instruc. 
tions issued by the Ministry of Supply by recognising 
only certain types and sizes of bolts and screws as 
standard for wartime production. It has, neverthe. 
less, been considered desirable to retain on record 
the dimensions of the other types of B.A. scrows 
which appeared in the previous edition of the spoci. 
fication, and these have been incorporated in an 
appendix. Price 2s. post free. 





PRODUCTION CONTROL IN THE SMALL 
FACTORY 


No. 1100: Part 2—1944. This booklet is the 
second of three dealing with production control and 
is designed to give advice on production contro] 
technique in the small factory, with the over. 
riding object of stressing the need for control if 
production is to be economically increased and 
waste of time and effort eliminated. The booklet 
may be found of greatest use in the factory employ. 
ing 50 to 200 people, but it is recognised that for 
production control purposes a factory employing 
200 people may be simpler than one employing 50 
if the type of product in the former is less complex 
than in the latter. The text of the booklet epito- 
mises recommendations for the simple control of the 
issue of quotations, of purchasing, of the flow and 
volume of work, of production instructions, of time- 
keeping and of costs, and is illustrated with 
specimen schedules, cards, record sheets, and an 
order flow chart which shows the various stages 
—— which an order will pass. Price 2s. post 
Tee. 





DRAFT BRITISH STANDARDS FOR THE 
TREATMENT OF FEED WATER AND 
BOILER WATER FOR MARINE BOILERS 


No. CG (ME) 7186 and Data Sheets Nos. 7187, 
7188, and 7189. An urgent war need caused Lloyd’s 
Register of Shipping to request the British Standards 
Institution to set up committees to explore the 
possibilities of preparing a Standard Method of 
Chemical Treatment of Feed and Boiler Waters for 
Marine Boilers. Severe conditions imposed by the 
war have caused trouble and delay, particularly to 
cargo steamers, owing to leaky tubes, distorted 
furnaces, and other faults due to bad boiler feed 
water. The defects have been caused largely by 
accumulation of scale, which has resulted from 
greater length of voyages, lessened facilities and 
time for repairs and removal of scale, and local 
dearth of replacement tubes at ports abroad. 
The committee appointed was representative of 
some twenty-two organisations, comprising Govern- 
ment Departments, marine institutions, shipping 
companies, chemical interests, insurance companies, 
&c. The results of the research have been embodied 
in a draft Standard, setting out in full the treatment 
recommended by the committee and three data 
sheets summarising for ready reference the three 
types of treatment included in the main standard. 
Recently some 1000 copies of the document have 
been circulated in accordance with the usual prac- 
tice of the Institution for comment, and such useful 
but voluminous comment has been received that it 
will take the committee some time to review it. 
Meanwhile it has been decided that further copies 
of the draft Standard and Data Sheets may. be 
urchased until the final publication is available. 


TRAMWAY RAILS AND FISHPLATES 


No. 2 (Revision). A revised edition of B.S, No. 2 
has been issued. The main purpose of the revision 
was to provide for a rail suitable for use in docks. 
The use of horse traffic in many of these areas makes 
it necessary to have a specially designed rail with a 
groove somewhat larger than usually adopted. By 
this means the possibility of the nibs in the shoes of 
the horses being caught, resulting in injury to the 
legs of the horses, is avoided. The type of steel used 
for this rail is similar to that adopted for tramway 
rails generally, the tests also being the same. The 
opportunity has therefore been taken to review the 
requirements for tramway rails and bring them up 
to date. Price 5s. post free. 





STANDARDS FOR POST-WAR BUILDING 


The Institution announces the publication of a 
‘* Handbook for Building Materials and Com- 
ponents,” which includes essential technical data 
from 164 British Standard Specifications. This 
Handbook has been issued to serve as a supplement 
to the ‘‘ Housing Manual ” recently issued by H.M. 
Government, and the Standards will be used as a 








The present situation therefore demands the 


edition has been extended in its scope to include 


basis for post-war building. Price 12s. 6d. post free. 


Price 3s. 61. (Data Sheets Nos. 1, 2, and 3, 6d. extra). - 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Iron and Steel in China 

The increasing radius of American bombing 
activity in the Far East has drawn attention to the 
Japanese iron and steel industry, both in Japan 
proper and Japanese activities in occupied Chinese 
territory. An article in The Foreign Commerce 
Weekly points out that the Japanese control 46 per 
cent. of China’s total iron deposits of 322,000,000 
tons. The largest deposits are in Chahar and are 
estimated at 91,645,000 tons. The important 
mines are at Yentungshan and Pongchiapao, in 
Hopei; Cholu, in Chahar; Taiyuan, in Shansi ; 
and Chinlingchen, in Shantung. For some time the 
Japanese have shipped almost all the iron ore back 
to Japan, They have, however, established iron 
and steelworks near the mines in order to make use 
of the abundant lime and limestone deposits. The 
three ironworks operating on a full scale are the 
Shihchinshan, the Taiyuan, and the newly estab- 
lished North China Ironworks, which has a capital 
of 100,000,000 dollars. A number of furnaces have 
also been set up in areas near Peiping and Tientsin. 
A five-year plan for development of the iron and 
steel industry calls for an increase in the output of 
iron ore to 2,150,000 tons at the end of the fifth 
year, and pig iron 1,000,000 tons. A production of 
500,000 tons of steel is expected from the new North 
China Ironworks and the Taiyuan Ironworks alone. 


Iron and Steel Exports) 

The Board of Trade has published accounts 
relating to the export trade of the United Kingdom 
for the years 1939, 1940, and 1941. These accounts 
include exports of munitions by Government 
Departments. They do not include any detailed 
information regarding our trade with foreign 
countries in Europe. It is pointed out that stores 


.owned by the Government of this country which 


are shipped for use of United Kingdom Forces 
abroad have always been excluded from the 
accounts, as are the value of parcels dispatched to 
prisoners of war. The total of iron and steel and 
manufactures thereof is given as 487,498 tons for 
the year 1941, com with 1,582,232 tons in 
1939. The value of the iron and steel exports for 
1941 was £18,926,517. This compares with 
£32,831,605 in 1939. Amongst the details given are 


’ new steel rails, value £19,586, representing 881 tons, 


in 1941, compared with £147,922, 11,006 tons, in 
1939. The countries taking the largest quantities 
were :—In 1939, South Africa, 167,821 tons; in 
1941, 36,698 tons. Australia, in 1939, 101,006 tons ; 
in 1941, 67,713 tons. Canada, in 1939, 87,669 tons ; 
1941, 15,303 tons. Argentine Republic, in 1939, 
118,714 tons; 1941, 57,660 tons. New Zealand, in 
1939, 73,146 tons ; and in 1941, 25,607 tons. 


The Pig Iron Market 

The only department of the pig iron con- 
suming trades which has shown signs of requiring 
larger supplies is the light castings industry. The 
relaxation of some of the regulations controlling 
this industry did not at first appear to have had 
much influence upon the activity of this section of 
the industry, but later a slight improvement has 
been noticeable. It is suggested that the improve- 
ment in the demand has been sufficient, however, 
to warrant more furnaces being put into operation 
upon the production of high-phosphorus pig iron. 
Whether or not this is the intention of the Control 
cannot be said, but it is a ibility that some of 
the furnaces which were blown out earlier in the 
year may be restarted. Whether or not supplies 
of coke will be sufficient to increase the pig iron 
output is another point which is a subject of trade 
discussion. But it is argued that stocks of high- 
phosphorus pig iron at the furnaces, which until 
comparatively recent days were substantial, appear 
to have been considerably reduced during the past 
few weeks. So far as the light castings industry itself 
is concerned, founders believe that there is a sub- 
stantial potential demand for domestic apparatus, 
including building supplies. The general engi- 
neering founders, on the whole, are. fairly well 
employed, a]though the work in hand has been con- 
siderably reduced by the cancellation of Govern- 
ment contracts, and most concerns are actively 
engaged in seeking new business. Nevertheless, 
some of the engineering foundries have still a certain 
amount of Government contracts for special castings 
for armaments and machine tools in hand, and are 
likely to be busy for a long time. These foundries 
continue to absorb considerable quantities of low 
and medium-phosphorus pig iron and refined pig 
iron. This pig iron is now being used on a consider- 
able scale, as a substitute for hematite, which is in 
tight supply. The Control exercises considerable 
care in distributing hematite pig iron and will only 
release parcels when no other kind of pig iron is 
suitable for the work for which it is required. 


Export quotations are f.o.b. steamer 


Scotland and the North 

It is probable that the Scottish iron and 
steel industry has less work on its books than at any 
time since the war began. The work in hand, how- 
ever, is still substantial, but it consists principally 
of old contracts, which are being rapidly di 
of, and there is far less work coming forward than 
has been the case in the past. The consuming 
industries do not require anything like the quan- 
tities of iron and steel that they did, and this applies 
with some force to the shipbuilding industry, 
which normally absorbs a considerable proportion 
of the Scottish output. The Clyde shipyards would 
appear to be employed principally upon the lighter 
types of craft, and their requirements of heavy ship 
plates have dwindled considerably during the past 
few months. There is still a fairly substantial 
demand for plates, but the plates passing into con- 
sumption are now of the lighter thicknesses, and 
many of the plate mills in Scotland would be glad 
to obtain fresh business, which, for the time being, 
does not seem to be forthcoming. The branches of 
the Scottish steel industry concerned with heavy 
products are more severely hit by the decline in the 
demand than the lighter. : Little business is passing 
in heavy joists and sections; but, on the other 
hand, there is an active demand for light and 
medium angles and small steel bars. The re-rollers 
are carrying well-filled order books for these descrip- 
tions and can look forward to a period of considerable 
activity for several months. In fact, delivery dates 
for these lighter types of steel show @ strong tend- 
ency to become more extended. The sheet works 
are another branch of the steel trade which is fully 
employed, and consumers have to be satisfied with 
far-forward delivery. Although business conditions 
in the Lancashire market, so far as iron and steel 
are concerned, is much quieter than at the beginning 
of the year, there is a considerable volume of business 
passing. The demand for plates has fallen off, but 
boilermakers recently have taken larger supplies of 
plates, whilst the locomotive builders maintain a 
steady demand. Business in alloy steel has become 
rather quiet, whilst there has been some recession in 
the demand for steel bars, the most active sections 
of this trade being the small black and bright- 
drawn descriptions. Steady conditions rule in the 
iron and steel trade on the North-West Coast. A 
considerable tonnage of bars, angles, billets, and 
hoops is being produced. There is also a fair business 
passing in railway material. 


The North-East Coast and Yorkshire 

Considerable attention has been paid by 
managements of the North-East Coast iron and 
steelworks to the prospect of changing over in the 
near future at least part of the production to peace- 
time work, and the view seems to be generally 
accepted that a revival in the wartime demand, 
approximating that to which the iron and steel 
industry has been accustomed during the past five 
years, is not likely to develop. New business is 
coming in slowly, but, in addition to this, most of the 
steelworks have a fair tonnage of orders to work off, 
with the result that there is still considerable 
activity at the steelworks. The makers, however, 
are showing concern at thé gradual decline in new 
business, whilst the cancellation of Government 
contracts has affected the position to no small 
degree. Preparations for a change-over from war 
to peace working are already well advanced in a 
number of cases. In the semi-finished steel depart- 
ment the demand for billets and sheet bars is main- 
tained at a high level and the producers are heavily 
sold for the remainder of the year. There is general 
expectation that consumers will show further 
interest in many descriptions of finished iron and 
steel and that a demand for delivery over the first 
three months of 1945 is likely te develop. The 
characteristics of the demand have not changed 
much over the past few weeks. There is only a 
poor request for heavy joists and sections, and the 
makers are resigned to this state of affairs, lasting 
until the post-war demand for reconstruction work 
makes its appearance. Business in plates has been 
comparatively poor for some time, and there are 
indications that the call for sheets is likely to decline, 
although, for the time being, theré is a healthy 
business passing. Orders for light and. medium 
angles and small bars and*strip are coming forward 
in considerable volume and the re-rolling works are 
well furnished with orders for delivery for several 
months ahead. The Yorkshire steel industry is 
moderately busy, but the activity is not nearly so 
great or so. widespread as a year ago. There is a 
strong request for all descriptions of basic steel 
products, and this section of the industry is well 
supplied with raw materials. Conditions in the 
acid carbon steel department lately have shown signs 





of deterioration, but the majority of the producers 


Unless otherwise specified home trade quotations are delivered .f.o.t. 


are well supplied with orders. Business in alloy 
steel has been rather quiet of late and there is not 
more than a moderate demand for tool steel. 


The Midlands and South Wales 


Like other iron and steel-producing dis- 
tricts, operations by the Midlands iron and steel 
works have been noticeably affected by the falling off 
in the war demand. As a result attention is becom- 
ing more and more concentrated upon post-war 
prospects and many of the works are preparing, 
so far as they are able, for the change-over from war 
to peace operations. The re-rolling section of the 
industry seems to be the busiest at the moment and 
it is difficult to find re-rolling works able to take an 
order for small steel bars and small and medium 
sections for delivery before the end of the year. In 
some cases the works have their whole capacity 
booked until well into the New Year. The sheet 
mills also are busy, and have enough work on their 
books to keep them employed for a long time to 
come. Recently the demand for galvanised sheets 
has improved and the release of the supplies of 
spelter for galvanising purposes has enabled a 
certain amount of business to be booked. The 
sheet works, however, are mainly so busy on the 
production of black sheets that they have not much 
spare capacity to devote to the manufacture of 
galvanised sheets. Many of the iron and steel 
makers in the Midlands feel that there is a danger 
that they will not be able to carry on immediately 
from war to peace work, since the labour position is 
becoming more and more difficult. Disappointing 
conditions are threatened in the South Wales iron 
and steel industry, and the steel makers feel that 
the time has come when there should be some 
release of capacity for ordinary commercial pro- 
ducts. It is pointed out that in some sections of 
the industry it is difficult to maintain continuous 
running owing to the reduction in the volume of war 
orders. There is, however, an insistent demand for 
semi-finished steel and the production by the Welsh 
works is on a considerable scale. The quietest 
section at the moment is the department devoted to 
heavy structural steel. For some time past the 
amount of new business coming forward in this 
material has been gradually shrinking, and not only © 
are the works poorly off for orders, but there seems 
no prospect of a revival of business in heavy joists 
and sections until the peace demand for recon- 
struction makes itself felt. The market for tinplates 
has been rather more active of late and sales have 
been in excess of the production. Most of the 
business has been transacted with home consumers 
who are anxious to cover needs for Period IV. 


Iron and Steel Scrap 


The conditions prevailing in the iron and 
steel scrap market are for the most part unchanged, 
and few new features have developed in the business 
transacted of late. The indications are that the 
steelworks hold stocks that are sufficient to meet 
their present needs, and truck labels are not being 
issued freely. In one or two instances, however, 
there have been demands for bigger deliveries of 
heavy steel and basic scrap. The requirements of 
most foundries are for heavy steel scrap cut to short 
sizes, and for heavy cast iron scrap. Heavy melting 
scrap continues to be called for in most districts, 
but there are adequate supplies to meet the demand. 
Many works are using their existing stocks and do 
not find it necessary to add to them. Lighter grades 
of melting scrap are being taken up in reasonable 
quantities, but here again merchants find that the 
supply is in excess of the demand. A fair amount of 
business is being transacted in bundled steel scrap 
and hydraulically compressed steel shearings, but 
generally there is less call for mild steel turnings 
The demand for heavy mild steel in furnace sizes 
persists and the market remains steady, though it 
has eased so far as foundry sizes of this description 
are concerned.. The trade in mixed wrought iron 
and steel scrap for basic steel furnaces is slow, but 
there appears to be some demand for the heavier 
classes of this description. Larger consignments of 
heavy wrought iron are being sought by some con- 
sumers, and business in the lighter grades of wrought 
iron has shown some improvement. The market for 
cast iron scrap in large pieces and found:y sizes has 
been maintained, but the merchants do not find much 
difficulty in supplying requirements. There is also 
a steady demand for cast iron machinery scrap in 
cupola sizes and supplies of this description are 
restricted in some districts. Requests for cast iron 
borings of all grades are fairly regular. Heavy 
malleable iron piling scrap is in brisk request, and 
there is a noticeable restriction in the quantities 
available. There is a plentiful supply: of light 
materials, but, generally speaking, the demand for 





these is slow. 
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Notes and Memoranda 





Rail and Road 


AMERICAN Rartway EqQuipMEentT.—<According to 
the Association of American Railroads, Class I 
railways in the U.S.A. had 36,157 freight wagons 
on order on September Ist. These railways also 
had on order at the same date 554 locomotives, 
which inciuded 150 steam, 2 electric, and 402 oil- 
electric locomotives. During the first eight months 
of this year 22,312 new freight wagons and 657 
locomotives have been put into service. 


Ratiway WHEEL FacTory FoR ARGENTINA.— 
Plans are reported to have been submitted to the 
Government of Argentina by the General Admin- 
istrator of State Railways for the establishment of 
a railway wheel and axle works in the Province of 
Cordoba. The projected area is 9000 square metres, 
and, with a plant of the size in view, it is believed 
that heavy railway material and parts for loco- 
motives, coaches, and freight rolling stock could be 
produced. 

PrRoPposED UNDERGROUND FOR Hasana.—An 
underground railway system, the estimated cost of 
which is 200 million dollars, has been proposed 
for Habana, Cuba, according to Railway Gazette. It 
is stated that the railway would provide a rapid 
passenger service from various directions to the 
heart of the city and assist in suburban develop- 
ment by bringing even outlying areas within half-an- 
hour’s run of its financial, commercial, and industrial 
centre. It would connect with existing surface 
suburban lines, and enable thousands now housed 
in crowded and unhygienic dwellings to move out 
to modern houses on the outskirts of the city. One 
section of the underground is planned to pass under 
the harbour to connect with the Guanabacoa rail- 
way beyond. Under much of the city the subsoil 
is soft and are reclaimed land, but, even so, 
it is estimated that the cost would be considerably 
lower per foot run than the New York underground 
line through Manhattan rock. 


Air and Water 


New AERODROME FOR VALPARAISO.—The Chilean 
National Air Line is reported to be considering the 
- establishment of a regular daily air service between 
Santiago and Valparaiso, which would require a 
new landing field, probably in the Marga-Marga 
Valley between El Salto, the Nitrate Park, and Las 
Cucharas bridge. The existing field of El Belloto, 
the nearest to Valparaiso, is said to be inconvenient. 
The new site is protected from winds and is more 
than a mile long with a minimum width of 984ft. 


Miscellanea 


A.R.D. ELEcTRODEPOSITION MEMORANDUM.— 
The Armament Research Department announces 
that, by permission of the Director-General of 
Research and Development, Ministry of Supply, the 
A.R.D. Electrodeposition Memorandum No. 6 is 
being released for publication. It deals with methods 
of obtaining adherent nickel or chromium deposits 
to special steel, cast iron, and non-ferrous metals. 
Copies may be obtained on application to the 
C.S8.A.R. Liaison Officer, c/o 8.T.A.M., Room 1043, 
Shell Mex House, Strand, W.C.2. 

A Pian For InpvustriaL Trarnine.—It is 
reported that the Chinese Government plans to send 
twelve hundred men to the United States during the 
next twelve months for industrial training. All are 
to be experienced Chinese technicians and their 
studies will include such subjects as ferro-alloys, 
hydro-electric power plants, forging and welding, 
oil refining, oil engines, industrial management and 


accounting, automotive engineering, radio, 
petroleum, geology, and chemical engineering 
equipment. This programme is sponsored by the 


Chinese National Resources Planning Commission, 
and a number of American commercial companies 
and Government agencies are co-operating in its 
execution. 

Haroip Wricnt Lecture.—Dorman, Long and 
Co., Ltd., have recognised the outstanding work of 
Mr. Harold Wright, their chief metallurgist, by 
endowing a triennial lecture to be given under the 
auspices of the Cleveland Scientific and Technical 
Institution. It is to be known as the Harold Wright 
Lecture and will be given by an eminent authority 
in metallurgical, chemical, or kindred subjects in 
which Mr. Wright’s interests have been centred. 
The first lecture will be delivered by Dr. Cecil H. 
Desch, F.R.S., in the Cleveland Scientific and 
Technical Institute, Middlesbrough, on Wednesday, 
December 13th, at 7.15 p.m. Dr. Desch will speak 
on “ The Past and Future of Steel.”” The endow- 


ment of the lecture is described by the company as 


“a token of esteem and gratitude for a lifetime of 
faithful service.” Mr. Wright, who is seventy-six 
years of age, has completed sixty-one years’ service 
with the Dorman Long group, joining the North- 
Eastern Steel Company. in 1883, ; 


East ArrRIcaAN . InpustrraL Survey. — An 
announcement was recently made that Mr..P, T. 
Filmer has been appointed industrial officer to the 
East African Industrial Council with the special 
duty of preparing a survey of the industrial develop- 
ment in Kenya. Uganda, Tanganyika, and Zanzibar, 
and obtaining practical suggestions as to the way 
in which industries can be helped by Government 
action. 


Personal and Business 


Lorp PortTAt has rejoined the board of the Great 
Western Railway Company. 

Mr. M. J. B. Wurrsy and Mr. T. M. Priestley 
have been appointed additional directors of the 
Anti-Attrition Metal Company, Ltd. 


Str Wit114M V. Woon, president of the London 
Midland. and Scottish Railway, has been elected 
chairman of the Railway General Managers’ Con- 
ference for 1945. 


THE Monk HEATING AND VENTILATING COMPANY 
has been formed to take over the activities of the 
ventilation department of the Staffordshire Steel 
Construction Company. The company’s address is 
Empire Works, Bishopsgate Street, Birmingham, 15. 

SINTERED Propvucts, Ltd., is a new company 
associated with the Sheepbridge Stokes Centri- 
fugal Castings Company, Ltd., Chesterfield. It will 
manufacture filters, diffusers, separators, and mixers 
made from porous metal, giving strength, ductility, 
and shock resistance combined with accurate control 
for a wide range of liquids and gases. 


Mr. P. Ripgeway and Mr. M. Lewy are now at 
196, Piccadilly, W.1, to which address the London 
offices of Lewy’s diamond dresser tools has been 
transferred. An incident at 24-26, Holborn, E.C.1, 
caused them to remove their offices to Oddenino’s 
Hotel, W.1, until suitable accommodation could be 
found. The factory remains in the north-west 
district. 

Mr. D. A. Otrver, M.Sc., F. Inst. P., research 
director of William Jessop and Sons, Ltd., and J. J. 
Saville and Co., Ltd., Sheffield, whilst continuing 
that position, has also been appointed director of 
research to the Birmingham Small Arms Group, of 
which Jessops and Savilles form part. New 
facilities and equipment are being provided for the 
B.S.A. Group Research Centre. Recent additions 
to the research staff include Dr. A. J. Bradley, 
M.A., F.R.S., late of the Cavendish Laboratory, 
Cambridge; and Mr. P. H. Lawrence, B.Sc., late 
of the Ministry of Aircraft Production. 








Forthcoming Engagements 


Secretaries of Institutions, , &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the y information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Chemical Engineering Group 
Thursday, Dec. 7th.—University Chemical Department, 
Woodland Road, Bristol. ‘* Ion Exchangers Applied 
to Water Treatment,” R. T. Pemberton. 5.30 p.m. 


Institute of British Foundrymen 

Saturday, Dec. 2nd.—Lanes Brancu : Engineers’ Club, 
Albert Square, Marichester. ‘‘ Uses of Gases in the 
Foundry,” H. Haynes. 3 Bm 

Saturday, Dec. 9th.—BristoL Brancn: Grand Hotel, 
Broad Street, Bristol. “ Moulding Sands and Gases 
in Relation to Casting Defects,” G. W. Nicholls 
3 p.m.—Liycotn Secrion: Technical College, 
Lincoln. ‘“ Problems in Jobbing Ironfoundries,” 
A. E. McRae Smith. 3 p.m.—ScotTTish Brancu : 
Royal Technical College, George Street, Glasgow. 
“The General Principles of Rate Fixing as Applied 
to Aero-Engine Foundry Practice,” J. Colville. 
3 p.m.—West Ripinc Brancu;: Technical College, 
Bradford. ‘The Determination of Liquid Metal 
Temperatures and the Range of Solidification in 
Cast Iron as a Foundry Control,” R. C. Tucker. 
6 p.m, 

Institute of Economic Engineering 
Sunday, Dec. 10th.—Waldorf Hotel, Aldwych, W.C.2. 


Saatate 











“Rate Fixing,’sP. J. Sturges. 2.30 p.m, 





cae 


Institute of Fuel 
Friday, Dec. 8th.—S. Waxes Section : Engineers’ Insti. 
tute, Cardiff. “‘ The Application of Flocculation and 
Flotation Principles to the Recovery of Low-Grade 
Fuel,” J. O. Samual, 4,30 p.m, 
Institute of Physics 
Saturday, Dec. 2nd.—Royal Institution, 21, Albemarle 
Street, W.1. Conference on ‘The Selection and 
Training of Personnel for Industry,” opened by 
Major F. A. Freeth. 2 p.m. 


Institution of Civil Engineers 

Tuesday, Dec. 5th.—STRUCTURAL AND BuiILpiIne Engi. 
NEERING Division: Great George Street, West. 
minster, 8.W.1. ‘‘Some Problems Presented by 
Cable Bracing,” A. J. Sutton Pippard and Letitia 
Chitty. 5.30 p.m. 

Monday, Dee. :\1th.—N. IRELAND ASSOCIATION : Queen’s 
University, Belfast. Film and lecture on “The 
Alean Highway.”’ 6.15 p.m. 


Institution of Electrical Engineers 

Monday, Dec. 4th—S. Miptanp Centre: James Watt 
Memorial Institute, Great Charles Street, Birming- 
ham. ‘ Standardisation and Design of A.C. Turbo 
Type Generators,” G. A. Juhlin. 6 p.m. 

Tuesday, Dec. 5Sth—N. Miptanp CENTRE: Great 
Northern Hotel, Wellington Street, Leeds. ‘‘ The 
Design and Performance of Domestic Electrie 
Appliances,” W. N. C. Clinch and F, Lynn. 6 p.m, 

Wednesday, Dec. 6th.—Ravio Section: Savoy Place, 
Victoria Embankment, W.C.2. “‘ The Measurement 
of Balanced and Unbalanced Impedances at Fre- 

uencies Near 500 M.c/s. and its Application to the 
termination of the Propagation Constants of 
Cables,” L. Essen. 5.30 p.m. 

Thursday, Dec. Tth—Savoy Place, Victoria Embank- 
ment, W.C.2. ‘‘ Standardisation and Design of A.C, 
Turbo Type Generators,” G. A. Juhlin. 5.30 p.m. 

Friday, Dec. 8th.—N.E. Stuprents: Neville Hall, West- 
gate Road, Newcastle-on-Tyne. Brains Trust. 
6.30 p.m. . 

Monday, Dec. 11th.—N.E. Centre: Neville Hall, West- 
gate Road, Neweastle-on-Tyne. ‘“* Restriking Volt- 
age as a Factor in the Performance, Rating, and 
Selection of Circuit Breakers,” J. A. Harle and R. W, 
Wild, 6.15 p.m. 

Institution of Locomotive Engineers 


Friday, Dec. 8th—Connaught Rooms, Great Queen 
Street, Kingsway, W.C.2. Luncheon. 1 p.m. 


Institution of Mechanical Engineers . 

To-day, Dec. \st.—Storey’s Gate, Westminster, 8.W.1. 
“Mechanical. Engineering Problems of London 
Transport,’’ W. 8. Graff-Baker. 5.30 p.m. 

Monday, . 4th—N.E,. Brancn: Mining Institute, 
Neville Hall, Newcastle-on-Tyne. ‘‘ Design, Con- 
struction, and Use of Some Inspection Gauges,” 
L. H. Leedham. 6 p.m. 

Wednesday, Dec. 6th.—MipLanp Brancu : Grand Hotel, 
Birmingham. ‘‘ Applied Research,” Dr. H. R, 
Ricardo. 1 p.m. 

Thursday, Dec, ith—N.W. Brancnu: Engineers’ Club, 
Albert Square, Manchester. “Research and 
Development in Aeronautics,” H. E. Wimperis. 
6.45 p.m.—Scortisn Brancu: Royal Technical 
College, Glasgow. ‘‘ Research and Development in 
Aeronautics,”” H. E. Wimperis. 7.30 p.m. (To be 
read by Professor W. Kerr.) 

Friday, Dec. 8th.—Scortisn Grapvuates: Royal Tech- 
nical College, Glasgow. “Problems” Evening. 
7.15 p.m. 

Saturday, Dec. 9th.— SOUTHERN BRANCH: Royal Pavilion, 
Brighton. ‘‘ Welding as Developed by the Engi- 
neer,”” W. C. Brodie ; and film, ‘‘The Building of 
* Liberty ’ Ships in U.S.A.” 2.15 p.m.—WEsTERN 
Brancu: Merchant Venturers’ Technical College, 
Bristol, 1. ‘‘A Description of a Bi-Cable Aerial 
Ropeway,” A. E. Higgs. 2.30 p.m.—YorksHIRE 
Brancu: Royal Victoria Station Hotel, Sheffield. 
“The Application of Fabricated Construction to 
Machine ign,” F. Koenigsberger. 2.30 p.m. 


Junior Institution of Engineers 

To-day, Dec. \st.—39, Victoria Street, 8.W.1. 
introduced by 8S. G. Clark. 6.30 p.m. 

Saturday, Dec. 2nd.—N.W. Section: Manchester 
Geographical Society, 16, St. Mary’s Parsonage, 
Manchester. ‘‘ Wind and Sail: The Theory and 
Practice of Sailing Ships,’ R. Bayes. 2.30 p.m. 

Wednesday, Dec. 6th.—MIDLAND Section: James Watt 
Institute, York House, Great Charles Street, Bir- 
mingham, “‘ Infra-Red Drying of Paints and Other 
Materials by Town’s Gas,” F. L. Atkin. 6,30 p.m. 

Saturday, Dec. 9th.—39, Victoria Street, Westminster, 
S.W.1. Presidential Address, Major-General K. C. 
Appleyard, O.B.E. 2.30 p.m. 

Royal Institution of Great Britain 

To-day, Dec. 1st.—21, Albemarle Street, W.1. “Spectrum 
Analysis,” Herbert Dingle. 5 p.m. 

Friday, Dec. 8th.—21, Albemarle Street, W.1. “‘ London’s 
Water Supply : Safeguarding its Purity in Peace and 
War,” E. F. W. Mackenzie. 5 p.m. 


Royal Society of Arts 
Wednesday, Dec. 6th.—Inst. of Mechanical Engineers, 
Storey’s Gate, St. James’s Park, S.W.1. ‘‘ Petroleum 
Production in England,” C. A. P. Southwell. 
2.30 p.m. 
Sheffield Society of Engineers and Metallurgists 
ra Dec. 11th.—Royal Victoria Station Hotel, Shef- 
field. ‘‘ The Mechanical Properties of Metal Single 
Crystals,” E. N. da C. Andrade. 
Society of Engineers 
Dec. 4th.—Geological’ Society, Burlington 
“ Light Alloy Welding,” H. G. Taylor. 


Films, 


6 p.m. 
Monday, 
House, W. 


4.30 p.m. 
ee. Dec. 11th.—17, Victoria Street, Westminster, 
8.W.1. Annual general meeting. 1.30 p.m. 
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A Seven-Day Journal 


Fuel Technology and the Nation 


In an address given to the Fuel Luncheon 
Club on Wednesday last week, Mr. P. C. Pope, 
the Secretary of the Institute of Fuel, dealt with 
the relation of the fuel technologist to industry. 
He pointed out that a great’ deal had been done 
by the Mines Department and the Ministry of 
Fuel and Power to improve the thermal effi- 
ciency of our industrial plants, but a great deal 
more could have been accomplished if there had 
been available more trained and experienced 


" fuel technologists, and if the plants under their 


control had had more modern combustion 
equipment. Most of the economies obtained, 
he pointed out, had been in the nature of pre- 
vention of waste, but given trained techno- 

logists of different types, combined with reason- 
able expenditure for modifying or installing 
new plants, it should not be difficult to save at 
least twenty, if not thirty million tons of coal 
per annum. Mr. Pope said that three classes of 
fuel technologists were needed. First, men 
fully trained with fundamental knowledge of 
design, who would be capable of undertaking 
research and experimental work having a prac- 

tical objective, and competent to act a# con- 
sultants on fuel problems. Secondly, men with 
practical experience of plant control and opera 

tion, who were not necessarily designers of 
equipment, but were capable of criticising 
designs submitted to them, and who could keep 
records, and carry out tests, and who under- 
stood and appreciated the value of instruments. 
Thirdly, operators who were trained to control 
and maintain the particular kinds of furnaces 
in their care, such as boilers, steel furnaces, 
blast-furnaces, glass tanks, gas producers, and 
so forth. These men should be provided with 
instruments, the operation of which they need 
not understand, but they should know any 
movement of an instrument and be trained to 
act accordingly. In order to be effective, it 
would be for these men to be paid 
adequately for their labour and skill. 


The Selection and Training of 
Industrial Personnel 


Tue London and Home Counties Branch of 
the Institute of Physics recently arranged a dis- 
cussion on “ The Selection and ‘raining of 
Personnel for Industry.”” ‘The subject’ was 
excellently introduced by Major F. A. Freeth, 
F.R.8., of Imperial Chemical Industries, Ltd. 
With regard to selection, he said that it was 


necessary to keep in mind @ man’s general intel- | p 
ligence and the possibility of his development | - 


over @ long period in the right atmosphere. 
The greatest allowances should be made, espe- 
cially at the present time, for the effect of the 
war upon & candidate’s educational career. At 
all times the most sympathetic allowances should 
be made for a man who has not had much chance 
of general education and experience of the 
world in his youth. Within industry itself every 
possible effort ought to be made to encourage 
scientific and intellectual enthusiasm, and, when 
possible, the stimulus of travel and visits to 
scientific and technical conferences should be 
uséd. The man in industry should be encouraged 
to be on particularly good terms with men of 
science in the universities, working in the same 
branch of science. Men whose performance in 
university examinations had been poor should 
not be overlooked, as there might be some good 
reason for this. Major Freeth spoke highly of 
the selection work of psychologists in this war, 
and he expressed the view that every encourage- 
ment should be given to them to assist in similar 
problems for industrial recruitment. The crux 
of .the whole matter was to regard a man’s 
education as having for its purpose getting him 
into a frame of mind where he would’ go on 
building up on himself for the rest of his life. 
He made a plea for more training in the writing 
of clear English, particularly for those who had 
to present reports and appreciations of other 
people’s work. Points made in the discussion 
were the need for a wide knowledge rather than 
a specialised and close association with the 
industry as an essential part of any scheme of 


training. The universities should endeavour 
to offer to industry the men it could readily 
employ. In his reply, Major Freeth said that 
there was a very great demand for more 
libraries and more books ; the supply of these 
could not be overdone. He expressed his agree- 
ment with the chairman, Dr. 8. Whitehead, 
M.I.E.E., that it was very desirable that the 
prestige of the newer universities and of the 
technical colleges should’ be more nearly 
matched to that of the older universities. 


The Munition Depot Explosion 
ALTHOUGH as yet no official report has been 
published concerning the explosion which took 
place on Monday of last week, November 27th, 
at the munition depét near Burton-on-Trent, 
Sir Archibald Sinclair, the Minister for Air, 
gave a brief account of that disaster in the 


30th. He said that the explosion took place 
in an underground storage depét, comtenins 
both high-explosive and i 

The dep6t includes a number of reat cla 
into the hillside from various directions, and the 
actual section in which the explosion occurred 
is widely separated from the remainder of the 
depét. The administrative buildings, he said, 
had received no significant damage, and the 
issue of bombs from the depét to meet opera- 
tional requirements was proceeding. The total 
loss in bombs in the exlposion was, he con- 
tinued, less than 4000 tons, no. more than had | Pe&¢e 
been dropped in a single raid on Germany. He 
expressed his deep regret that the accident had 
been accompanied by severe loss of life, as well 
as damage to private property. Such, informa- 
tion as was available indicated that seven Air 
Ministry employees lost their lives in the 
explosion, while twenty more were missing and 
were presumed killed. In addition, ten men 
had been injured and were detained in hospital 
for treatment. The casualties among other 
civil persons who. were living and working in 
the vicinity of the explosion were nine killed, 
twenty-three missing and believed killed, and 
three injured. All possible assistance was imme- 
diately organised by'the R.A.F. authorities, in 
conjunction with the Regional Commissioner, 
British soldiers and airmen, American soldiers, 
and contingents of the Civil Defence and 
National Fire Service forces, while other helpers 
were untiring in their efforts to rescue the 
injured. 

ritish Cast Iron Research Association 


THe twenty-third annual report of the British 
Cast Iron Research Association, coVering the 
year ended June 30th, 1944, was presented at 
the annual general meeting of the Association, 
which took place on Wednesday, December 6th, 
at Grosvenor House, London. In the research 
section, in the range of high-duty cast. irons, 
work on vhe acieular irons has been continued, 
and optimum compositions for this complex 
alloy system have been worked out. Mecha- 
nical properties at elevated temperatures have 
been investigated, and one major section of this 
work is to be completed.by determining a wide 
range of engineering properties on commercially 
made material. The collection of data on 
mechanical properties in relation to design con- 
tinues. Work on the formation of graphite is 
being continued with vigour. It is reported 
that the work done on ladle additions and on 
the induction hardening of cast iron has been 
completed and that reports on these subjects 
will shortly be available to members. Diffi- 
culty in obtaining equipment and samples has 
caused some delay in resuming the work on non- 
metallic inclusions and on ingot mould material. 
Equipment for spectrochemical analysis has 
been completed, and a report bas been issued on 
the application of the photo-electric absorptio- 
meter to the analysis of cast iron. Owing to 
the shortage of linseed oil, its partial substitu- 
tion by petroleum extracts in core mixtures has 
been worked out, and a report issued. At the 
request of the Petroleum Board, the final work 





is being printed as a Special Publication. A 


House of Commons on Thursday, November, 


report will shortly be completed on the testing 
of greensands and ¢lay-bonded drysands. The 
work on core sand recovery from sands contain 
ing ash-bearing binders, such as molasses and 
sulphite lye, is nearing completion. The Asso- 
ciation has maintained continuous contact with 
the Ministry of Supply on various matters, and 
two reports on the peeling effect in whiteheart 
malleable have been issued and a long report 
on the influence of residual elements on the 
properties of whiteheart malleable is in prepara- ; 
tion. During the year a small laboratory 
building at headquarters has been completed 
and brought into use, and the Scottish labo- 
ratory has been entirely reconstructed and the 
equipment increased. 
A Shipbuilding Advisory Committee 
Tue First Lord of the Admiralty and the 
Minister of War Transport have appointed a 
Committee to advise them on all matters relat- 
ing to (a) priorities for building as between 
different types of merchant vessels, and (6) the 
allocation of shipbuilding facilities between 
British, Allied, and neutral shipowners. The ° 
Committee will have regard to the promotion 
of co-operation between shipowners and ship- 
raapershan avira. beginner samdbee 
the arrangements most likely to contribute to 
the well-being, efficiency, and stability of the 
shipbuilding industry. It will remain in being 
hag the seg GE period from war to 
economy. The members are :—Sir Cyril 
Hurcomb, Chairman; Sir James. Lithgow, 
Bart., and Mr. E. A. Seal, representing the First 
Lord of the Admiralty ; Sir V. Thomson, Bart., 
and Mr. G. C. Duggan, representing the Minister 
of War Transport ; Sir Amos Ayre and Mr. 
Murray Stephen, representing shipbuilders ; 
Mr. J..R. Hobhouse and Mr. W. G. Ropner, 
representing shipowners ;- Mr. Mark Hodgson 
and Mr. J. W. Stephenson, representing ship- 
building operatives ; and Mr. J. F. Mountain, 
of the Admiralty, and Mr. F. H. Keenlyside, of 
the Ministry of War Transport, Joint Secretaries. 
The Chairman and representatives of the 
shipping industry have been nominated by the 
Minister of War Transport, and the representa- 
tives of shipbuilders and shipbuilding opera- 
tives by the First Lord of the Admiralty. _ 


Petroleum Production in]England 


In a paper.read at a meeting of the Royal 
Society of Arts, which was held on Wednesday, 
December 6th, under the chairmanship of 
Viscount Falmouth, Mr. C, A, P. Southwell, of 
the Anglo-Iranian Petroleum Company, Ltd., 
gave a description of petroleum production in 
England. Developments which had taken 
place during the war years had, he said, resulted 
in Great Britain taking a modest place amongst 
the petroleum-producing countries of the 
world. He explained the occurrence of petro- 
leum in porous traps in rock systems, and 
indicated the important part played by modern 
geophysical technique in locating oil. The 
drilling programme was then described. So far 
this p e has required no less than 
750,000ft. drilling, a length of over 140 miles, 
and altogether 390 wells have been drilled and 
completed, out of which 244 are yielding oil. 
In all, 325,000 tons of petroleum have been 
produced during the war years. The largest of 
the four oilfields from which production is now 
being taken is comparable in size with the 
average oilfields of the world, if a few very large 
oilfields be excluded. It has a length of 2 miles 
and is about 4 mile in width. The charac- 
teristics of this variable crude oil were then 
described. Dealing with the steps which are 
being taken in order to preserve rural amenities, 
Mr. Southwell indicated that they were such 
as would allow farming to proceed with a 
minimum of disturbance. One of the main 
problems had been the building up of man power 
round a small nucleus of specialists from the 
Iran fields, of. the. Anglo-Iranian Oil Company. 
Local men: without previous experience had 
been successfully trained to carry out all oil- 





field operations. 
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The Engineer in India 


By Professor C. A. MIDDLETON SMITH, M.Sc., LL.D., M.I. Mech. E. 
No. XII—(Continued from page £29, December Ist) 


LARGE-SCALE INDUSTRIES 


HERE is a vast store and great variety of 
mineral products in India, but the large- 
scale production of coal and iron came after 
the large-scale textile factories and transport 
development. In England rails were first laid 





other petroleum products had increased 
rapidly before the war. 

The enormous iron ore deposits of Bihar 
and Orissa, discovered this century, have 
proved to be of great economic value. The 
production of iron ore increased from 50,000 
tons in 1900 toe over 14 million tons in 1935. 








BHUPENDRA CEMENT WORKS, SURAJPUR. 


to improve the transport of coal, but in India 
it was the opening of the first portion of the 
East Indian Railway (1854) which caused the 
opening up of a part of a great coal area. 

Coal is the most valuable mineral product of 
India, and coal mining one of the more 
important industries. The United Kingdom 
is the largest coal-producing unit in the 
Empire, but India comes next. In the few 
years prior to 1936 India produced about 
23 million tons of coal, Canada 15 million 
tons, the Union of South Africa (including 
Southern Rhodesia) some 13 million tons, 
and Australia 12 million tons. 

Coal is not used for domestic Purposes, nor 
was it used for indigenous industries. In 
1867, when a.survey of India’s coal resources 
was published, most of the mining was done 
in surface workings, the deepest pit being 
only about 220ft. The demands of the rail- 
ways, which consumed one-third of the out- 
put, led to increased production, but the 
Indian coal is inferior to English coal. It is 
stated that the railways use twice as much 
Indian as imported coal per mile, but the 
Indian coal is much cheaper. The Bengal 
jute and the Bihar iron and steel industries 
have a plentiful supply of coal near to them, 
but the coal deposits are distant from Bombay 
and Madras, involving transport costs. It 
seems clear that the introduction of more 
mechanical appliances and improved methods 
of organisation are needed. The output 
(tons per head) in the United Kingdom rose 
from 178 in 1921 to 323 in 1932, but in India 
the increase was only from 162 to 170. Yet in 
India the seams worked are thicker. 

Petroleum is found in the Punjab, Balu- 
chistan, and Assam, but great quantities are 
imported, mostly from Burma (before the 
invasion of that country), but also from the 
U.S.A. The demand for kerosene, petrol, and 





The output of finished steel is now 50 per 
cent. more than it was in peacetime, and 
when the extensions of plant now in hand are 
completed it is expected to be nearly 
doubled. Manganese ore and chrome ore 
are readily available. 

Metallurgical centres have arisen where 





nickel and zinc concentrates also are pre- 
pared. 

The growth of the iron and steel industry 
has created a demand for refractory materials, 
and works have been created to produce such 
goods. Indian cement works now provide 
practically all of the Indian demand for 
that material; the demand is big and will 
inevitably increase. At the foot of the Simla 
Hills, at Surajpur, near Kalka, the Asso. 
ciated Cement Companies, Ltd., India, have 
a very big factory, where before the war they 
employed 3500 men. The companies have 
contributed much to the development of 
India by the erection and management of a 
number of cement works. 

India is at the head of the list of the 
world’s producers of mica; from time 
to time she has also headed the list for 
the production of manganese ore. Sug- 
gestions had been made to produce alumi- 
nium, ferro-alloys, and other materials 
that use electric power; also to arrange for 
zine and tin extraction, the manufacture of 
sulphuric acid, and other heavy chemicals, 
artificial fertilisers, hardware, and light steel 
and iron articles. The raw materials in the 
country are also available for many products 
used in building work. Paints, colours, 
earthenware, &c., could be made. Materials 
and equipment made in other countries had 
to be imported, but efforts have been made 
during the war to rectify that state of affairs, 
if only to save shipping space. 

As we survey the whole field of the raw 
materials awaiting the progressive evolution 
of industrial life in India, we are led to 
believe that the strenuous efforts which have 
been made in that country to increase war 
production (but of which we have but few 
details) will accelerate the utilisation of the 
great natural resources awaiting develop- 
ment. 

It is said that India’s coal reserves, espe- 
cially those yielding high-grade metallurgical 
coke, are limited, but there are immense 
reserves of hydro-electric power. “It is 
estimated that the minimum flow of the 
seven great rivers to the east of the Indus is 
capable of generating not less than 3,000,000 
H.P. for every 1000ft. fall, and the same is 























SHELL PRODUCTION IN INDIA 


copper ores are treated and refined; copper|true of rivers in other parts of the country 
and yellow metal products are manufactured | as well.”’* 


in increasing quantities. At Nan Tu, in the 
Shan States, ores from the Baldwin Mine 
yield lead, silver, copper, antimony, and 


MATERIALS AND MARKETS 
It has been said that four things are 
* K. 8, Shelvankar in ‘‘ The Problem of India.” 
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required to found and establish an industry 
successfully in any country—men, money, 
materials, and markets—but to these should 
be added motive power. There can be no 
doubt that practically all the requisite 
natural resources, animal, vegetable, and 
mineral, are obtainable in India, and there is 
an immense potential internal market, With 





FORGING WITH PNEUMATIC HAMMER 


regard to ‘‘ money,” although it was difficult 
to raise capital in the country until this 
century, foreign supplies were obtainable on 
fairly easy terms. During this century there 
has been en increasing belief in Indian 
financial circles that modern methods, espe- 
cially the use of power-driven machinery, is 
profitable. It is to be hoped that legislation, 





CARDING MACHINES IN 


such as exists in Britain, will ensure reason- 
able conditions of employment for native 
skilled and unskilled labour. It is encourag- 
ing to know that Indians are now taking such 
an active interest in the development of the 
natural resources of their’ country. . Indian 
and foreign capital is now invested in mecha- 
nised industries, and as more capital is 





invested there will be a greater volume of 
trade between India and the rest of the 
world. There should also be a general rise 
in the average standard of life in India. 

The supply of men must include industrial 
leaders, technica] and scientific experts, 
skilled artisans, and manual workers. In 
this matter there is amongst Indian com- 





munities a difficulty in supply of leaders and 


experts, although efforts have been made to 
improve training, and there are now pro- 
minent Indian industrialists. With regard 
to manual workers, wages are low and labour 
is dear. The standard of life of the vast 
agricultural population is very low indeed, 





yet the farm workers and rural artisans have 


INDIAN WOOLLEN MILL. 


been reluctant to enter industrial life in the 
towns. Large-scale industries have had to 
rely on badly trained labour, which is often 
intermittent, lacking in ambition and insensi- 
tive to the spur of higher wages. ‘The 
demands of the war, however, have, increased 
the force of skilled and unskilled labour 





completed six months in the United Kingdom 
had returned to India by May last. Great 
efforts are being made to train workers for 
industries. 

In the nineteenth century two large-scale 
ironworks were successfully established, The 
really important developments that have 
taken place are those undertaken this century 
by the Tata Iron and Steel Company, The 


{ning & twat 


MAKING OF WORSTED YARN 


following production figures show the import- 
ance and the rapid development of the Tata 
Steelworks at Jamshedpur. They are com- 
parative figures in tons of output for the 
years 1916-17 and 1934-35, viz.:—Coke, 
230,532, 726,000 ; pig iron, 147,497, 892,000 ; 
steel ingots, 139,433, 834,000 ; finished steel, 
98,726, 604,000. Since 1935 the output has 
greatly increased. 

Mr. J. N. Tata had a remarkable career. 
After rebuilding the fortunes of his family’s 
firm, he brought over American and European 
experts to report concerning .the establish- 
ment of iron and steelworks on a large scale. 
He died in 1903, but his sons founded in 1907 
the famous Tata Iron and Steel Company, 
Ltd., with Indian capital of rather more than 
Rs. 2} million. Works were constructed 
about 155 miles west of Calcutta. Coal was 
obtained 115 miles distant, iron ore 45 miles 


‘| distant, and “ flux ” and refractory material 


from a distance of 40 miles. Production of 
iron began in 1911 and of steel in 1913. 
During the first working period—up to 1913 
—a large profit was made; 125 European 
engineers and supervisors, together with 
9000 workers, were employed. Not only was 
the internal market supplied, but orders were 
received from countries in the Far East and © 
even South America. 
The company went through various vicissi- 
tudes, but there can be no doubt that it has 
been of very great value to India. The 
various Tata enterprises have been a splendid 
example of the establishment of modern 


'|} industrial concerns with Indian capital and 


under Indian management. There can be no 
doubt that the urgent needs of war produc- 
tion have greatly accelerated the development 
of “ heavy ” industries. The present head of 
the Tata Iron and Steel Company, the Tata 
oil mills, the Tata Aircraft Company, the Tata 
hydro-electric agencies, and the Investment 
Corporation of India is Mr. J. R. D. Tata, who 
is under forty years of age, and said to con- 





available, and 354 Indian trainees who had 


trol more than £48 million in industry and 
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finance. He is the biggest employer of 
labour in India. “There is no end to 
what this. country can produce,” he said 
recently. 


Tae Jute anp Oorron INDUSTRIES 


The Presidencies of Bengal and. Bombay 
are the areas in which industrial production 
supplies a comparatively large market. The 
former is the centre of the jute industry, and 
in the latter three-quarters of the cotton 


mill output is uced, although Madras 
has important , and up-to-date factories | during 
are ‘in most large population centres where 
raw cotton is sup Minor textile indus- 
tries ate those concerned with wool, hemp, 
sof ily a teagiete neh eapenlen ve 

scale of ‘the and cotton —— 


Plantation adastes include tea, with 
factory connected with each for 
factorog now we dhctrio power for ying 
actories now ate Mc 
tea), and, penises geome 
for rubber, cinchona, and indigo 

In 1838 ihe ctaeiee staat ot pean Saas: 


jute to Dundee There was no fuel, no 
machinery, no ski ed labour in Bengal until 
the ing up of coal mines for the railways. 
In l Acland brought out a 


jute-spinning machine from Dundee, and at 
the end of the century Calcutta jute mills 
began to compete with those of Dundee. 





The industry is now well clguniant and highly 
centralised nerr Calcutta. 

The first successful cotton mill commenced 
work in 1863;. Mr. J. N. Tata started the 
famous Empress Mill in 1887. European 
managers were appointed, but from the start 
the industry was controlled and financed by 
Indians, especially Parsees. 

Up-to-date factories exist in most large 
centres of population where a supply of raw 


cotton is easily obtainable, but the vast| much 


majority of the mill output is in the Bombay 
Presidency. Competition from the Japanese, 

this eet Of became very serious. It 
was og baer + Japan could purchase | and 
raw cotton in India or in America, rt | t 
it to Japan, manufacture and send it to India, 


and then undercut cotton mill owners. The 
climatic advantages in Japan, combined with 
a|the emplo t of ao number of |e 
women, conditions of lebour, and a 
more efficient commercial organisation, seem | i 
to have been the reasons. 


There on be no doubt that the Indian | as 

ustry, which is wearing out 
hinery by working three shifts at the 
request of the Government, is anxious con- 
cerning the supply of replacements. Pro- 
minent Indian industrialists are to arrive in 
ritain in the near future in order to obtain 
operation with our manufacturers to 
supply capital equipment to India. 

(To be continued) 
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The Science of Engineering 
and its Teaching 


By Dr. F. 
No, Il—{Continued from page 437, December Ist) 


THEORETICAL TRAINING (continued) 


N°: attempt should be made to extend the 

study, ¢.g., to the functional theory and | ¢ 
the principles of the design of all products of a 
certain branch of engineering, but the dis- 
cussion ought to be mainly concentrated on 
those, the correct analysis of which involves 
the application of considerable knowledge of 
subject-matter of type (E). Let technical 
colleges concentrate on the theoretically less 
complex parts of the subject-matter of type 
(A), and their graduates directly dominate 
in their design in practice. Co-operation 
between the different types of schools would 
then be fostered, and irrational competition 
between them be eliminated. 


The study of subject-matter of type (B)| design 


has. to be thorough even at a theoretical 
school, since any lack in such knowledge 
would frusttate responsible design. Even the 
“‘ simplest ’ components should be discussed 
with a short and strict analysis, but not much 
attention should be paid to existing standards 
regarding shape and “legally approved 
equations’ fot their proportioning. The 
theoretical school should stress the scientific 
backgrounds which underlie standards and 
the complex considerations leading to their 
establishment. This ion may suit- 
ably illustrate the desirable difference be- 
tween analytic and dogmatic teaching. 

To save time and to allow for superiority 
for the other two groups of etigineers, the 
study of subject-matter of type (O) should be 
of a concise character, i.c., thorough and 
analytic regarding fundamental questions 
end such 4s’ are essential for design, but 





* University of Melbourne, Australia, 





LASZLO* 


informatory only, though still analytic, con- 
cerning other matters which are, e.g., the 
os ee of frente executives and 


is sugges.ed 

ss rearing ecliiocl-saahies of type (D). 
The manual training enables 
the fer rye to understand and appreciate the 
“‘ theoretical ’”’ discussion of these questions 
with regard to rational design. Instead of 
wasting much teaching time, the theoretical 


student would be better advised never to 
hesitate to ask men on the “4 
duction side for advice and criticism if he 


expects improvement of his design regarding 


his brains into his fingers” whenever he has 
to perform manual work in profession, i.¢,, 
also in experimenting. It appears that the 
teaching of the theory of experimenting 
should be thoroughly done, in addition to 
some informatory manual performance, 
The latter remarks have a certain figurative 
beating also on the method of teaching of :he 
auxiliaries of type (E). The theoretical engi- 
neer derives gta benefit, in general, from 


chemistry 

and physics, an extensive knowledge of 
their theory may be invaluable. Similarly, 
pe pine practice in the application of pure 
a mathematics is less important 
precise ally 

essential mathematical analysis applied in 
theoretical’ , and the knowledge 
of how to find the correct mathematical 


expression of a complex engineering problem 
which has been actually cnouaareh. This 
that the theory and spirit of mathe- 
matics ought to be taught as comprehensively 
as possible and, since the time factor is 
critical, consciously at the expense of skill 
in its application. ‘For example, the average 
theoretical engineer should be encouraged to 
ask a professional mathematician for the 
poe Fy of @ differential equation of some 
complexity ; he should be made productive 
in’ aah open re —— in mathe- 
mai 0 ons 

The above considerations involve serious 
— as to the suitability of the standard 

courses in the auxiliaries of type 
(E) for ¢ 6 training of engineers ; the pro- 
vision of special courses is recognised as being 
greatly necessary. Considered together with 
the suggestions regarding subject-matter of 
types (A) to (D), it is apparent that training 
on such lines would be accompanied by a 
great increase in expense. It is furthermore 
impossible to obtain first-class teaching staff 
for schools which are too numerous relative 
to the population of a country. According to 
the actual wealth, industrial development and 
future prospects on these lines, it seems that 
not more than one such school per five to ten 
million inhabitants would be desirable. 
Generous scholarshi t to com te 
for the expense tavotved fer euinaiie trom 
distant districts. 

This discussion of theoretical. engineering 
training must consider the question 
of post-graduate research. It appears: that 
its value has been frequently overrated. 
Tncesading inténsity of university research is 
in general accompanied by decrease in its 
scientific value ; it soon becomes something 
like routine research. The spirit of thie latter 


—s is, however, hardly the + training for 
Some suggestions will be made also with calncus-ahe Maaaietenes tn tals fines 

regard to the training in draughtsmanship, — tlie problems worthy of scientific 
ice, and a sateen If the| in tion ood how and to. what extent 

leadership in in exerted fo ao mach - gg sb pally nginering 
i rati sense of e ring 

co aks crongNatten.‘Thie| ony bo gonial nom soak pore qoudaste vk 
0 advise may such te work 
—— he ought to be made, during his| mnuasily We taesdemamiosedtee by extend- 
ical training,” to do a few first-class and the study of subject- 


draughting exercises less of the time 
required for them ; it should not be attem: 
however, to make him proficient at it. Con- 


pted, | doing some 


ing intensifying 

matter of types (A) to (C). Opportunities for 
qualified research will, of cuurse, 
— an invaluable asset for ‘young 


ot ee eee graduates 


thorough, in proficiency, since 
responsible work cannot be done by the help 
of mere theory, and it is considered advisable 
to provide the student of a theoretical school 
with some concrete proficiency that ought to 
be achieved first of all just in design. Finally, 
vonsiderable reservation is ested regard- 
ing experimenting as such. With the student 
of the combined training it is necessary that 
he should compensate by mental work for 
shortcomings in the manual training; the 
theoretical student ought to be made to “‘ put 


The theoretical training has been devised 
so that its graduates should dominate as high- 
grade designers. Men with such trai will, 
of course, be suitable for any type of design 
and also for draughting if professional ciroum- 
stances should compel them to take on such 
duty. Those with aptitude for it would not 
be disappointing either in production exect- 
tive positions, even in the very of 
their careers. Talent for such positions 
involves much capacity for the successful 
application of brain work to problems of 
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craftsmanship. Such a theoretical course 
requires not less than four years. 


SPECIAL PROBLEMS 


The above scheme for theoretical training 
is once more in fair accordance with the 
actual practice of numerous European coun- 
tries. It has been mentioned that many 
alternative suggestions could be. made for 
the training of engineers, but only one simple 
scheme has been here set out. 
characteristics of an individual have a great 
influence on the effectiveness of different 


teaching methods. People gifted with great |i 


personal initiative instinctively dislike too 
rational and precisely codified schemes. 
Anglo-Saxons have inherited that PY ae 
to a great degree. While this should be borne 
in mind when, considering the above scheme 
as such, poo d peaprey themselves could 
hardly be by the personal character- 
istics of people. : , 

It was pre ah that the intensity 
of recent discussions on engineering training 
suggested that something was unsatisfactory 
about engineering. It:has been asked whether 
the profession is going to become noticeably 
overcrowded. The- fact that salaries were 
depressed and engineers dissatisfied seems 
to justify this suggestion. In such a case the 
teachers in the profession feel obliged to 
consider how to. improve the chances. of their 
students. Technical colleges like to argue 
for the right of conferring degrees; some 
universities suggest training in cultural 
subjects, law, economics, organisation, and 
psychology, in.addition to that in engineering. 

Not degrees or diplomas but knowledge, 
together with personal ities, is what 
counts with an engineer of whatever type of 
training. It may be taken for granted that 
engineers with combined. ing are not 
less essential than these with a theoretical 
one. If the question of the ‘‘ degree ’’ were 
to remain a stumbling block, it. appears that 
any concession would: be preferable to the 
U.S.A. practice of refraining from the 
valuable type of combined training. It 
would not do any harm if one and the same 
authority were to furnish diplomas, using the 
same form, to engineers who have su ly 
passed their apprenticeship, technical college 
or university course, and qualify them respec- 
tively as engineers of manual training, engi- 
neers of combined training, or such of 
theoretical training. . 

If salaries are depressed in a profession two 
effective and fair ways suggest themselves 
in combination, viz., the restriction in the 
number of trainees and a rise in the standard 
of the ~— Since the initial —e 
in mental engineering practice are a 
directly productive character, and exclusively 
connected with subject-matter of (A) to 
(D), there cannot be any initial in 
teaching other subjects at their . The 
students of university, courses should have 
learned, sufficient of cultural subjects before 
their matriculation, and should thoroughly 
study if they are particularly interested or 
like to do so for the:sake’of advance in pro- 
fession, law, economics, oo 
psychology during their professional practice. 
Hotsecal Gaanain of about four-year duration 
should not sacrifice more time for this type 
of subject-matter than is necéssary for their 
informative study. 

Though the discussion on university 
training has been protracted into the 


present wartime, it, arose out of pre-war | gramme 


conditions. The present situation of the 
engineering profession would not justify any 
complaints or remedial efforts. There is, 
however, no doubt that all these problems will 
arise again with increased intensity at the 
end of the war. 


|very beneficial which further the advance of 





The teaching of the science of engineering 


, was directed toward the production of 


processes, 
is very much concerned with the question of | liquid fuel from coal by reaction with hydro- 


the “ up-grading ” of engineers, i.e., supple- 
mentary theoretical training making up for 
the difference between a more manual and a 
more mental grade of engineering. There 
are two fundamental ations worth 


mentioning. Even if selection for the Geicdoan, 


admission to the different types of training 
courses has been based exclusively on merit, 


certain investment of his fellow-men in his 










gen and from water gas, a coal or coke-derived 


mixture of hydrogen, and carbon monoxide 
The ammonia and methanol processes 


gases. 
were rapidly adapted to American conditions, 


but coal liquefaction processes were found 
unsuited to compete with crude 


The aim of the current programme is to 
three approaches to economic com- 
processes for production of synthetic 
valent in use to present petro- 


2 


leum fuels. zoe approach, hydrogenation of 
coal or Goal tars, has already received 
able attention both here and abroad, and to-day 
rd. probably providing Germany with synthetic 

1. 


consider- 


It is, however, an expensive operation, 


tion for productive pace in| involving two major steps. The first, the pro- 


regarded 


uman society. Everyone may 
benefit, and should consider himself obliged 


to start and continue his npn daa ong 
tion after having received his training. 

plete “ up- ing ’’ courses mean, in general, 
a second share in that benefit, unless a scheme 
has been devised in which the courses in 
manual, combined, and theoretical trai 
start at increasing ages so that “ up-grading 
of those who came from the more manual 
courses would finish at the same agé as that 
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, y G | duction of a heavy oil, and the second, conver- 
as entitled to a single “ration” of this| sion of the-oil to petrol by the addition of more 


). Amother,is syn- 


thesis of liquid fuels from water gas, derived 
from coal, coke, lignite, or natural gas developed 


Fischer and Tropsch in Germany and by 
ston in England. This also is probably in 


ddléton 
use in Germany to-day. The third is oil shale 


small 
oil shale reserves are estimated to be high, this 


now practised commercially on a 
in Australia and Scotland. As our 


is expected to receive special emphasis. 
high-pressure hydro- 


produced by 
of the direct trainees of the hi i ion of bituminous coal has been estimated 
higher grades. | genation 


It is modern educational principle, however, 
to postpone the start with any ee 
training in order to give opportunity for a 
fairly uniform and broad general education. 
It ap , therefore, that complete courses 
for “‘up-grading ”’ ought to be granted in 
special cases only. In general, all courses are 


engineers working in practice in their well- 
established : 

Tt has been noticed that quite a few people 
advance in professional life very far beyond 
the limits of expectation inaccordance with the 
type of training they have received. There are, 
e.g., world-famous professors.to- be found now- 


in. testi 
to cost from 15 to 22-6 cents a gallon, compared 











before i Committees 


8-5 cents for petrol made from crude oil 


‘gelling at 2 dollars per barrel, about 75 cents 
above present prices. However, it was indicated 
in this testimony that synthesis by the Fischer 


natural gas, may cost approxi- 


process, using t ap 
mately 8-8 to 11 cents a gallon, which is only 
a fraction higher than the petroleum-derived 
product. 


Oil shale is a rock-like material from which 


‘oil may be distilled by heating. It is estimated 
that United States oil shale might produce some 


100 billion barrels of oil, or five times the 


present estimated petroleum reserves. The oil 


from the richest shales when processed by 
standard refinery methods may produce petrol 


adays, even of theoretical physics, who never | at a cost of from 9 to 11 cents per gallon com- 
attended training courses beyond a school|pared with from 5 to 7 cents per gallon for 
leaving class, but have achieved that success} petrol from petroleum. Tar sands, intimate 
exclusively by self-study ; . and leading mixtures of tar and sand, are even more abund- 


directors of the greatest 
prises who have worked themselves up from 
unskilled labour by the help of some odd night 
lectures and self-study. In all such cases one 





deposi 
billion barrels. of 
Canadian 


ial enter-}42t in North America, with enormous Canadian 


ts estimated to contain from 50 to 250 
verable oil, ; Although the 
tt has sponsored experi- 
mental work for the past three years in connec- 


would like to have granted to those concerned | tion with the Alberta tar sands, too litile is 


pes heir “grade,” though 
attempts to change their “ : 

an use justifiably have doubts as to 
whether those persons would. have achieved 
the same outstanding success if —— not 
been forced to fight exceptionally 








Synthetic Petrol* 





Sywrmetie liquid fuels are once again under 
the spotlight. Investigated in Germany in the 
early part of this century, they ‘first. received 
consideration’ here around 1925, when failing 

reserves spurred oil companies to seek 


and|new domestic sources for liquid fuels manu- 


facture. However, synthetics were soon pushed 
into the background by the’ discovery ‘in 1931 
of East Texas’ immense pool of petroleum. 


this more thoroughly a 30-million-dollar pro- 
is to be carried out over the next five 
years by the Bureau of Mines. 

Early research in Germany, stemming from 
the same fundamental work that led to their 
synthetic ammonia and methanol (wood alcohol) 








*From The Industrial Bulletin, Cambridge, Mass., 
September, 1944. 





very and ing costs for 
estimating petrol costs from this source. 
. As the pinch of diminishing domestic supplies 
of crude petroleum begins to be felt, the first 
recourse of the refiners will probably be to 
imported oil. As the cost of crude increases, 
will be greater incentive to obtain higher 
of petrol by more elaborate processing, 
hydrogenation, use of by-product gases, 
on. Further increases in costs should 
then permit competitive production of petrol 
from oil shale, tar sands, and to some extent 
from gas by water gas syntheses. On 
of presently known European costs, 
rocesses based on coal would be the last resort 
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Lars Mr. H..A. Davixs.—We regret to learn 
of the death of Mr. H. A. Davies, general manager 
and director of the Patent Shaft and Axletree Com- 
pany, Ltd., Wednesbury, Staffs, on November 

5th, at the age of seventy-one. He was a member 
of the West Midland and Joint Electricity Board, 
a member of the Council and Executive Committee 
of the British Iron and Steel Federation, and a 
director of British Basic Slag, Ltd. In 1937 he 
completed fifty years’ service with the Patent Shaft 


Company. 
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Production of Tubes and Tubular Forgings 





OR some time now the Americans have been 

conducting experiments in the use of tubular 
axles to replace the solid axles of railway 
vehicles. These experiments have proved suffi- 
ciently successful to encourage the Pittsburgh 
Steel Company to lay down a special plant for 
the production of such components. Recently, 
we were informed by Tubes, Ltd., that similar 
experiments were being undertaken in this 


wee 


w ihe 


FINISHED DIMENSIONS 
7’- 4%" Querall Finished 





material is carbon-manganese steel, with an 
ultimate strength of 35-42 tons, a yield of 
23-29 tons, and an elongation of 27-21 per cent. 
The drawing shows the forged and finished’ 
dimensions. 


PrreerR Mini 
Since no special plant has been laid down for 
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the manufacture of the new type of axle, we 


Comp Drawine 


Hot-finished tubes straight from the Pilger 
mill are in themselves suitable for many pur- 
poses. But where more stringent requi " 
as regards diameter and the condition of the 
surface, have to be met, the cold-drawing process 
is employed. A section of the works contains a 
number of drawbenches suitable for tubes of 
various diameters. Each bench is approxi- 
mately twice as long as the maximum length of 
tube to be dealt with. At the centre is the 
diehead containing the hardened steel die 
which forms the outer diameter. Two long 
mandrel bars from the feed end towards the 
diehead bear at their ends the plug that forms 


FORGED DIMENSIONS 
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5-19 TONS 


AXLE LOAD) 
10-88 TONS | & 
Assuming Journal Turned Down to 3%¢ dia. 

Z for 3%" dia.= 5-18 ins 3; Bending Stress = 4-50 tons/sq. in. 

Z for 3%"x 1%" tube =4-85 ins.3; Bending Stress =4-82 tons/sq. in. 


Z for 4% ° dia. Solid= 11-37 ins.?; Bending Stress = 4-42 tons/sq. in. 
2 for 5%’ x 8% tube=15-29 in.3; Bending Stress = 3-29 tons/sq. in, 
NOTE; 2 for 5%"x 418 tube =11-66 ins? 
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country, and we were invited to go to the works 
concerned and to see the plant with which they 
could be manufactured. 


Tubes, Ltd., it will be recalled, is a subsidiary | p: 


of Tube Investments, Ltd., a company which 
controls a group of concerns manufacturing 
between them a wide of seamless and 
electrically welded tubtés. Tubes, Ltd., is con- 
cerned in the production of high-grade seamless 
steel tubes, and its products are also worked up 
by forging into a wide variety of tubular forms, 
the machining of which is undertaken by the 
customer. Tubular axles come into this latter 
category. Experimental axles are now in course 





of manufacture, and after machining will be 





STAGE 3. 
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FiG. 6-ROLLING CYCLE IN PILGER MILL 


submitted to exhaustive trials by railway com- 
panies. It will be seen that so far the experi- 
ment has not been carried far enough for Tubes, 
Lid., to contemplate the erection of plant 
specially for the manufacture of tubular axles. 
The works are, however, as we discovered on 
our visit, fully capable of the production of a 
large number of such units should the railway 
experiments prove successful. The axles that 
have been made so far are. designed to have a 
strength equal tc that of the solid type which 
they would replace. They offer the advantage 
of @ saving in weight of 1301b. to 150 lb., or 
about 25 per cent. An example of a tubular 
axle is illustrated in the drawing, Fig. 5. The 








FiG. 5—DETAILS OF TUBULAR RAILWAY AXLE 


propose to describe. in the remainder of this 
article some of the many interesting things we 
were shown at the time of our visit. Many of the 


is employed at these works, and a short déscrip- 
tion may not be out of place to recall the prin 
ciple to those already familiar with it, and to 
introduce it to those who have not had the 
opportunity to watch this peculiar combinati 
of ietiaig and velies. Billets of a suitable size 
and material for the tube to be produced are 
heated in a furnace to forging temperature. 
leaving the furnace, a billet is placed between 

revolving discs which 


° 
=] 


the tube, and is fed 
hydraulically into the 
rotating Pilger rolls. 
These rolls, the shape of 
which is shown in the 
drawing, Fig. 6, not only 
have the peculiar form 
indicated, but alsorotate 
in the direction opposite 
to that employed for 
ordinary rclling. Their 


STAGE 4. @ 


first action corresponds | . 


with the swaging process 
in forging. They exert 
a hammer blow on the billet—stage 1— 
and obtain a “ bite’ on the metal. Next, as 
they turn furthe 2 to 3—the swaged 
metal is rolled out into a tube between the rolls 
and the mandrel, the latter during this stage 
being pushed back against the pressure of an 
air-loaded recoil cylinder. 

In the final stage—stage 4—of their rota- 
tion, the rolls provide a clearance for the’ 
formed tube, which is thrust forward through’ 
the rolls and at the same time, by means: 
of a screw and nut motion, the billet is 
given a quarter turn. The cycle is now 


the inner diameter of the drawn tubes. The 
bars are used alternately, thus giving time for 
the plug out of service to be examined. A tube 
to be processed is drawn over one of the bars and 
pulled through the die by the drawhead, which 
‘is itself pulled by a chain along guides on the 
further side of the diehead. Grease is used as 
a lubricant in the die and on the mandrel. An 
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Fic. 7~EXAMPLES OF TUBULAR FORGINGS 


ingenious, but very simple metal guide at the 
feed end of the bench automatically ensures 
that the particular mandrel rod in use shall be 
drawn on to the centre line of the. bench when 
the strain is transmitted to ‘it....Cold-drawn 
tubes have brightly finished surfaces, and 
external i i 





repeated and the tube thus grows beyond the’ 
rolls with a kind of jigging action. 


and internal -diameters accurate to 
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For the cold-drawing of larger tubes 
there is a larger and more powerful draw- 
bench with automatic loading and unload- 
ing appliances. This is a single-chain, semi- 
automatic bench capable of giving up to 
120 tons pull. Its capacity for drawing is from 
2in. to 9in. diameter tube up to 28ft. in length, 
and it is fitted with a variable speed facilitating 
a slow start, yet a reasonably fast speed ‘for 
actual drawing. The handling of the plug and 
mandrel stem in and out of position is by means 
of a compressed air cylinder. It can be with- 
drawn completely through the end of the bench, 
allowing the tube to roll into position, after 
which, the plug and stem are threaded into the 
tube with very little physical exertion. The 
wagon return and engaging of the hooks into 
the chain are both automatic. As the tube is 
drawn, supports swing round under it, enabling 
the tube to roll off into a rack at the side of 
the bench. 


Heat TREATMENT 


Tubes can, of course, be supplied soft annealed 
or heat treated, according to specification. The 
works is equipped with suitable furnaces 
specially designed for dealing with tubes. A 
photograph, reproduced in Fig. 1, shows a 
group of furnaces on the left capable of handling 
tubes up to 40ft. long. The loading machine 
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Fic. 6&-FORGING OF FLANGED TUBE 


for these furnaces, seen in the foreground of 
the picture, was designed by Tubes, Ltd. It is 
able to traverse up and down, the shop and to 
circle through 360 deg. In the matter of 
handling tubes, it is of interest to notice in this 
engraving the method of slinging bundles of 
tubes from the cranes. Each crane has two 
sets of ropes and sheaves supporting a hori- 
zontal bar from which the bundle is securely 
supported at several points. 

For final heat treatment there is a continuous 
annealing furnace of familiar type. The tubes 
are carried through it in an inert atmosphere 
by live rollers and are first heated slowly to the 
desired temperature, next soaked at that tem- 
perature for a predetermined time, and finally 
slowly cooled before emerging. 


PICKLING 


The pickling of tubes provides its own 
problems. Tubes are, of course, treated in 
bundles. If merely immersed in the pickling 
fluid the action will be irregular, particularly 
within the tubes, owing to the lack of circula- 
tion, and liable to be unsatisfactory externally, 
owing to the contacts between the tubes. 
These difficulties have been overcome by 
supporting the tube bundle on chains, which are 
fixed at one side high up the wall of the tank 
and attached at the other side to a slowly 
rotating. crank: : As: the crank moves round, 
the loop of the'chain alternately lifts the bundle 
of tubessout: of the: fluid: and reimmerses it, 
thus. causing the fhaid within. the tubes.to. be, 
regularly drained out and. renewed... .'The 


arrangement has the further advantage that at 
each lift the tubes in the bundle tend to roll over 
one another, thus assisting the loosening of 
scale and preventing any shielding of part of a 
surface by contact with anotier. 


FINIsHING 
The finishing and packing departments of the 
works take up a considerable amount of space. 
Here tubes are straightened, mainly in familiar 
roller type machines, cut to length, ground (if 
necessary) in centreless grinding machines, and 
otherwise prepared for storage or transport. If 
tubes are likely to be stored up for any length of 
time or to be a considerable period in transit, 
it is necessary to exclude air and moisture from 
the interior. A minor point of interest arises 
in that until the war made timber supplies 
difficult to obtain, stoppers of wood were 
driven into the ends of stored tubes. As a 
substitute, small pressed steel caps were tried 
and have been found not: only just as satis- 
factory, but cheaper to obtain. Another thing 
to which our attention was drawn was the 
appearance on cold-drawn tubes of numerous 
lines at 45 deg. to the axis, lines that, through 
some intensifying effect of the light, are plainly 





Fic. 9—MACROPHOTOGRAPH OF FORGED TUBE 


visible on the tubes in the left foreground of 
Fig. 2. These, it was explained, are the well- 
known Luders lines, and make their appearance 
as a result of the strain of cold-drawing. 


ForcGine 

Tubes that are to be worked up to special 
tubular shapes, amongst which that destined 
to be a tubular axle would be numbered, pass 
direct from the mills to the forging department, 
illustrated in Figs. 3 and 4. This department is 
equipped with numerous small furnaces, each 
associated with a forging press. Presses and 
furnaces are all fitted with fume extractors. 
In addition, there are a number of lathes, 
straightening machines, and other tools needed 
for preparing tubes for forging or for semi- 
finishing the rough forgings before dispatch. 
An accompanying di , Fig. 7, shows a 
very small.selection of the very many forms into 
which tubes can be forged. Provided only that 
there shall be a hole in thé centre, there is, in 
fact, scarcely any limit. The tubular forging 


has the advantage over the solid that the 


external outline can be followed closely, whilst 
the internal shape can also be formed to 
similar limits. There isa significant saving, 
not only of material, but also of time when the 
forging comes to be machined. 

In forging it is the amount of material con- 
tained in the blank that is of importance, rather 
than the dimensions. of the latier. Thus, in 





Fig. 3, which. shows a press and its associated 


furnace on the left, it will be noticed that a 
weighing machine occupies a prominent posi- 
tion. Since the dimensional accuracy of a 
Pilger tube is not close enough to ensure that 
the same amount of material will be contained 
in every equal length, it is necessary to check 
up by weight. 

Foreina Process 


In the forging process, that end of the length 
of tube that is to be forged is heated in the 
furnace. According to the degree of change of 
shape the final result requires, the process can 
bé completed in one, two, three, or more stages. 
An accompanying drawing, Fig. 8, shows, as 
a simple example, the production of a thick 
flange on one end of a relatively thin tube. The 
end of the heated tube is placed in the half of 
the first die—stage 1—and the other half of the 
die closes upon it. The punch then advances, 
preceded by a “ pilot ” which fits into—and in 
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FIG, 10—-FORGED TUBULAR 


BUFFER CASING 


the case of more complicated shapes can form— 
the bore of the tube. It upsets the metal of the 
tube and thickens it with the object of providing 
sufficient metal of the required thickness to be 
expanded later into the flange. On the punch 
and half-dies withdrawing, the tube is imme- 
diately transferred to the second ‘set of dies— 
stage 2—and undergoes a similar process, in 
which the thickened portion of the tube is 
pressed outwards into a cone. Finally, in the 
third stage which immediately follows the 
second, the final desired form is attained. By 
varying the length of the tube raised to forging 
temperature and using @ suitable series of dies 
and punches, it will be realised, many kinds of 
shapes can thus be produced. As will be seen 
from the reproduction in Fig. 9 of a macro- 
photograph, the resulting grain flow from such 
@ series of operations is very satisfactory. In 
the case of a tubular railway axle, similar forg- 
ing processes would take place at each end of 
the tube. 

At the time of our visit we were shown 
another railway product, which, it is hoped, 
will also be the subject of experiments by the 
railway companies. It is a forged tubular 
buffer casing—Fig. 10—designed to take the 
place of the steel castings at present used. It is 
lighter than its cast counterpart, and is claimed 
to be at least as strong. It provides an inter- 





esting example of a tubular forging. 
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South African Engineering 
Notes 
(By our South African Oorrespondent) 


September, 1944. 
Deep Mining 


THE technicians concerned had faith 
that those Rand gold mines which were faced 
with the immediate prospect of vltra me 
mining could keep on producing, said Mr. P. J 
Louis Bok, in his Presidential Address at 
meeting of the Chemical, Metallurgical and 
Mining Society of South Africa, in Johannseburg 
recently. The industry’s leaders, he said, had 
backed this faith by sponsoring ultra-deep 
mining. Most of the new mining ventures in 
the future would be faced with the problem 
of mining at depth, with its attendant diffi- 
culties of ventilation and support. The 
prospects for expansion when the world returned 
to normal were bright. East and west and 
south in the Orange Free State the oppor- 
tunities for the opening of new mines were 
ass q 


Rare Mineral in §.W." Africa 


A rather rare mineral—pollucite—was 
recently discovered for the first time in Africa by 


‘ Mr. Jooste, who owns a lithium mine in the 


Karibib district of South-West Africa. Samples 
of the mineral, which resembles a same have 
been identified by the Geological pe soon aes in 
Pretoria as pollucite, containing a’ 30 per 
cent. of caesium oxide with aluminium and 
silicon. The extent of the deposit is unknown. 
Caesium is mined only in a few localities in the 
world. Sweden has fairly large deposits and 
several deposits are known in North America 
and on the island of Elba. 


South Africa a World Transport Centre 


A number of prominent South Africans 
have recently urged the probability that South 
Africa will become a world transport centre. 
Prominent among them is Mr. George Stewart, 
senior lecturer upon engineering at the Cape 
Town University. Speaking at Cape Town, 
Mr. Stewart said he was convinced that South 
Africa would become one of the world’s most 
important transport centres. The physical 
features of the Cape Province and the geo- 
graphical position of Cape Town lent them- 
selves to transport development to a far greater 
extent than any other part of the Union. 
Saldanha Bay was the finest harbour on the 
whole of the African coast. It provided excep- 
tional facilities for water transport. The Cape 
peninsula was more suited to the construction 
of large landing grounds for air transport than 
any other locality along the Union’s coastline. 
Cape Town, therefore, would develop into a 
transport centre of major importance. The 
existing traffic problems in Cape Town itself 
were largely attributable to the fact that the 
lay-out of the streets was old fashioned and 
unsuited to present-day traffic conditions. The 
solution of traffic problems in the business areas 
of large towns could not be found by decisions 
on casual observations. Conclusions should be 
reached only as a result of logical analysis. 
As motor traffic grew in cities it showed signs 
of strangling its own circulation. However, a 
new traffic science of far-reaching importance 
had been developed to deal with the lay-out 
and. construction of roads and to study the 
movements and habits of traffic. 


Research in Industry 


The need to increase industrial research 
work in South Africa was emphasised by Pro- 
fessor 8S. G. Shuttleworth, of the Leather Indus- 
tries Research Institute, Grahamstown, in an 
address recently. It was certain, he said, that 


the expenditure of all leading nations on indus- |. 


trial research would be increased in post-war 
period, the pre-war research organisations had 
not been depleted for war purposes, and would 
be expanded considerably as soon as the war 
was over. Great nations of the world would be 


striving through research to export manu- 


factured goods to South Africa at the expense 
of local industry, and he showed how little was 
spent in South Africa, although man’ 

industry was an important contributor to the 
national income. The’ leather and related 
industries had set a proud example to the rest 
of South Africa by building and staffing the 
Leather Industries Research Institute. 


Union War Achievements 


The Union was often referred to as the 
workshop of the Middle East in the days of 
Alamein, Now she is becoming as & 
workshop of the Eastern Group. The Union’s 
productiveness has increased enormously, and 
in the manufacture of aircraft spares and 
sundries she has played as important a réle as 
she has in other spheres. Civilian workshops 
started on aircraft spares in 1941, the first 
repair factory being @ large furniture concern 
in Cape Town. Now the Union is dotted with 
similar factories employing hundreds of men 
and women. When the air training scheme was 
started in 1940 many new air stations had to be 
opened in the Union and Rhodesia; housing 
had to be provided for air crews, and aircraft 
personnel, and ground equipment was required. 
The productive capacity of factories oversea was 
such that the authorities could ill afford to 
release certain ground equipment needed for 
the satisfactory operation of the air stations in 
South Africa. The Union had to manufacture 
these items. Among them were aircraft engine 
assembly stands, engine test stands, portable 
gantries, special types of lifting jacks, wing 
trestles, fitters’ benches, ground signalling 
devices, flare path torches, chocks, and wheeled 
trollies. The Union later made parts demanding 
a standard of precision which had not pre- 
viously been attained in any of the local engi- 
neering shops. One of the most conspicuous 
achievements was in respect of air-cooled 
cylinder barrels for aircraft engines, which are 
being produced in large quantities every month. 
This is one of the most valuable contributions 
to the Air Force maintenance programme. 
The production of electrical bomb-release gear 
is an outstanding achievement of the Post Office 
Engineering Department, as it was undertaken 
at a time when bomb-release gear was virtually 
unobtainable from oversea and a large variety 
of aircraft had to be equipped at very short 
notice. Probably the most noteworthy job 
in sheet metal work has been the manufacture 
of exhaust manifold pipe systems for various 
types of aircraft engines 0’ in the 
Union. The exhaust manifold has a relatively 
short life, and it has been possible to keep/ and 
essential training and operational craft con- 
stantly in commission as the result of this pro- 
duction. A substantial proportion of the sheet 
metal industry is engaged in producing light- 
gauge metal fittings for wings and airframes. 
Valuable work has been carried out with mate- 
rials generally by Iscor Steel Works, and the 
Department of Metallurgy attached to the 
University of the Witwatersrand, the entire 
resources of which were thrown open to the Air 
Force for investigations. With the recent 
installation of industrial X-ray photography 
stringent tests are applied to materials which 
have particularly important duties to fulfil in 
the aircraft itself. A valuable contribution was 
made by the Union’s rubber industry in the 
manufacture of oil-resistant seals and gaskets. 
The local rubber industry also assisted at short 
notice in the production of various types of 
special oil and petrol-resisting armoured rubber 
hose, the shortage of which was such at one 
time that large numbers of aircraft would have 
been grounded had this industry not come to the 
rescue. Large quantities of aircraft landing 
wheel tyres, tubes, and inflatable dinghies are 
also being produced in the industry. 


Large Castings 


Towards the end of 1943 and the 
beginning of 1944 two housings for the chequer 
plate mill at the Vanderbijl works of the S.A, 
Tron and Steel Industrial Corporation, of Pre- 
toria, were cast in the heavy steel foundry at 
Iscor. The total weight of molten steel required 
to cast each stand was 35 tons. On this casting 
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the metal thickness ranged from 15in. to 30in., 
and where these heavy sections of metal could 
not be assisted by chillers during the period of 
contraction risers were used. These castings 
were cast at a temperature of 1550 deg. Cent. 
Two 2in. nozzles were used. The period of 
casting was approximately 34 min. Synthetic 
sand was used exclusively in the manufacture 


acetylene and the casting annealed in the steel 
foundry annealing furnace after it had been 
fettled, and it was then handed over to the 
machine shop for machining. It can well be 
appreciated that to give a full account of all 
the machining incorporated in the production 
of a chequer plate mill would cover @ consider- 
able amount of space. In all, approximately 
360 component parts had to be machined. 
These ranged from big mill housings and bed- 
plates supplied by the foundry, heavy forgings 
for the screw: gear from the forge press, 
to numerous comparatively smaller items which 
the blacksmiths were called upon to supply. 
The word “comparatively ” is used, for in 
many cases these so-called smaller items con- 
ddsted. of Inings. edie. ci inashlico Senigingn,. the 
handling of which necessitated the use of cranes. 

It was, however, the machining of the 
heavier parts that proved the most interesting. 
To many it must have been an impressive sight 
seeing the large mill stands being brought into 
the machine shop by the crane, but it was 
known by those in authority that none of the 
machines were equipped for the machining of 
certain faces, such as the windows in which the 
chocks or bearing were to slide. These 
difficulties were, however, ingeniously over- 
come. 

The requirements were a shaping machine 
capable of hacking off the superfluous metal 
and also having a table of extra large dimen- 
sions on which the mill housing could be bolted. 
A machine i ting the former feature was 
available, but the small table was quite imade- 
quate. It was soon realised that the only table 
suitable for the job was that of the 140-ton 
— boring mill, so on that all attention was 


The mill housing was securely belted to the 
table, after which the shaping machine. was 
taken off its foundations, dismantled, and 
re-erected on the a mill table adjacent to 
the casting which required This 
involved considerable work and no few diffi- 
— but they were all eventually overcome 

the machining completed. * Many other 
ene operations, such as the cutting of 
the thread in the screw-down spindles and nuts 
from rough forgings and the manufacture ‘of 
dozens*of smaller components, deserve men- 
tion. 

Eventually all these parts were completed 
and assembled, forming a chequer plate mill, of 
which those at Iscor can be justly proud, as it 
is the first of its kind ever manufactured in this 
country. They hope that in the near future 
Iscor will be supplying South Africa with this 
much-needed commodity—chequer plates. This 
is the second mill housing built by Iscor, and 
it is hoped that many more will follow in its 
future development. 


Huge Engineering Project in S.A. 


A vast engineering project, the con- 
struction of an engineering works, which when 
completed will be as important to South Africa 
as the Iscor works, has just been announced by 
Dr. H. J. Van der Bijl, Director-General of 
Supplies, as part of the programme for Van der 
Bijl township—the steel city on the banks of 
the Vaal River, Transvaal, which will house 
te 000 people after the war. 

ee works, which will cover 300 
acres, will manufacture nearly everything from 
mass-produced to specialised articles. It will be 
in close proximity to the new steelworks (Van 
der Bijl) and will make spare parts for Iscor 
and associated companies. This will be a st 
step forward in industrial development. or 
at rial has the largest machine shops in the 





country, apart from the railway workshops. 
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THE WORKING WEEK 


Ir is not improbable that in a few years 
after the return of peace the standard working 
week in factories. and offices, will be five 
days. Saturday morning rarely pulls its full 
weight and two full days of rest would be 
valued by, and be of value to, workers, both 
of the bench and desk. When the Trade 
Union Congress decided that the forty-hour 
week should become the standard, it may 
have visualised a week-of five working days, 
each of eight hours. Thé hours of work have 
steadily decreascd. from. the fifty-four. of 


a half which was the standard at the out- 
break of the war. There is every reason to 
believe that they will continue to decrease, 
and the five-day week is'a rational objective. 
But the question inevitably arises, Shall we, 
the country, be able to afford it within the 
next few years? Not only will there be a 
great deal of leeway to make up at home, but 
economists and politicians tell us that we 
have got to increase our exports by 50 per 
cent. Can we achieve that double task 
whilst reducing the standard hours by some 
15 per cent.? 

Industrial psychologists have demonstrated 
that output falls off if long hours of work are 
kept up for a long time ; but they have not 
shown, and it will take all their ingenuity to 
show, that a working week of forty-eight 
hours or so is too much for the healthy adult. 
Likewise, they will find it very difficult to 
demonstrate that the loss of six or eight hours 
would be compensated by the greater output 
per man-hour in the remaining forty. The 


= reduction of hours has never been fully 
balanced by increased labour alove; the 


equilibrium has always been restored in some 
part, very often the greater part, by changes 
in workshop methods and organisation. That 
process will have to continue, but if it secures 
no more than sufficient to balance the pro- 
posed reduction in hours of work, we shall 
be no better off economically for it. The 
early future will demand not only the greatest 
endeavours of technologists, but the greatest 
endeavours of labour as well.... But there 
is another aspect of the matter, no less 
important than the loss of working time. We 
cannot suppose for a moment that the unions 
will agree to the same wage rates per hour for 
a forty-hour week as for a forty-seven-and- 
half-hour week. No one doubts for a 
moment that they will expect the same 
weekly wage, however much the hours may 
be reduced. Dr. Seebohm Rowntree put 
the point very neatly in a recent issue of The 
Evening Standard when he asked if piece- 
workers “‘ would be willing to have their hours 
reduced to forty without any change in the 
piece rate per unit of work performed ?’’ The 
answer is not indoubt. The unavoidable con- 
clusion is therefore that the country would 
lose in output and at the same time the cost 
of production would go up. 

It might be contended that the rise in price 
of commodities could be balanced by mani- 
pulating the value of the pound sterling ; but 
whilst that might be arranged by the new 
economists for home consumption, it 
obviously would not be agreeable to foreign 
buyers. It is perhaps not widely recognised 
that we already ask overseas purchasers to 
pay for our social betterments, and they may 
not unnaturally say that they are unable to 
see why they should subscribe largely to a 
standard of living in this country which they 
are unable to secure in their own. All social 
services have to be paid for either directly or 
indirectly—through taxes—by the purchaser, 
and there must be a point at which the pur- 
chaser, particularly he who is not interested 
in our social life, will draw the line. After the 
war we may find that several importing 
nations will be satisfied with a far lower 
standard of living than that at: which we are 
aiming. If they are it is not likely that they 
will be prepared to pay. high prices and we 
shall have difficulty i in securing the 50 per 





thirty years or so age to the forty-seven and 


cent. increase in exports whichis held to: be 


imperative. That raises a crucial question 
for economists, for labour, and for social 
reformers. 


The Scope of the “4-6-2” 

THERE can be few better tests of the all. 
round efficacy of the “ 4-6-2” type of loco. 
motive than the West of England line 
between Salisbury and Exeter. The per. 
formance its working requires is not the well. 
proven, long-sustained, high-capacity eutput 
of boiler and engine needed on the mox* lovel 
galloping grounds found on the English 
sections of the L.N.E.R. and L.M.S.R., nor 
does it call for the sustained high output at 
moderate speeds needed for the ascent from 
Oxenholme to Shap, and up Beattock bank, 
on the L.M.S.R. The West of England line 
of the Southern Railway is a series of down- 
ward rushes interspersed with an equal 
number of upward crawls, over which the 
existing ‘‘ King Arthur ” and “ Lord Nelson ” 
classes of 4-6-0, particularly those with 
improved exhausts, have shown up compara- 
tively well. The quéstion now is whether the 
extra weight, complication, and cost of the 
“ Pacific ” type is justified on this route by 
the increase in uphill speeds which it gives 
on the Semley, Templecombe, Sutton Bing- 
ham, Crewkerne, and Honiton banks, with 
gradients as steep.as 1 in 80 on the Crew- 
kerne and Honiton westbound climbs, but 
on all of which, except Axminster—Crew- 
kerne and both sides of Honiton, momentum 
plays a large part in the rapid ascent of 
express trains. With heavy summer trains, 
it is no unusual thing for a “‘ King Arthur ”’ to 
fall to 18-20 m.p.h. up the east side of 
Honiton bank. The present “‘ Merchant 
Navy’ 4-6-2 engines have shown their 
ability to haul similar trains up the same 
bank at a minimum rate 25 per cent. higher, 
though this is not put forward as an everyday 

rformance. 

Yet the building of a further batch of the 
“Merchant Navy” class at Eastleigh indi- 
cates that the advantages of the type on 
the West of England route must have been 
fully demonstrated, for, though it is true 
their performance on the Waterloo-Salisbury 
and Waterloo—Southampton-Bournemouth 
services (when tried) would greatly influence 
the sanction for further construction, it is not 
conceivable that new building would be per- 
mitted of a class which had not thoroughly 
proved itself on the Salisbury—Exeter division, 
whatever its results on other sections. This 
suitability of the 4-6-2 wheel.arrangement 
for express passenger traffic over sharply 
undulating profiles is confirmed by the con- 
version of the L.N.E.R. 2-8-2 passenger 
engines into the 4-6-2 variety, and the retain- 
ing of the rebuilds on the Edinburgh-Dundee- 
Aberdeen line with the same trains and 
schedules. Moreover, it is worth remark that 
the chief mechanical engineers responsible 
for these recent activities on the Southern 
atid L.N.E. railways have each been closely 
concerned in the origin, development, and 
operation of the present-day high-speed 
English “ Pacific,” which, without any dis- 
courtesy to Churchward, Raven, or any other 
engineer, can be attributed to Gresley. In 
light of this experience, the preference of 
Messrs. Bulleid and Thompson for the 
“ Pacific ” wheel arrangement for awkward 
lines seems but natural. . , 





Nor is.it an unnatural projection to. con- 
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sider whether the success of these two new 
classes, coupled with the amazing perform- 
ances of the L.N.E.R. “A3” and “A4” 
“ Pacifics”” and the Swindon-plus-Crewe- 
begat L.M.S.R. “ Pacifics,” may not lead in 
the future to a Great Western “ Pacific” 
capable of working through from Paddington 
to Plymovth or to Swansea and Fishguard, 
as well as to Birmingham and Birkenhead. 
Despite the limitation on routes imposed 
upon the ‘‘ Great Bear,” and nowadays on 
the 4-6-0 “‘ King ”’ class, the latest .L.N.E.R. 
and Southern “ Pacifics ” have shown that 
neither the gradients nor curves of the South 
Devon line between Newton Abbot and 
Plymouth are sufficient to prevent the evolu- 
tion of a design which could give also satis- 
factory high-speed performance between 
Paddington and Exeter. Though the pro- 
portions are different, the Newton Abbot. and 
Plymouth section is the counterpart of the 
Southern Railway’s Salisbury and Exeter 
division, and both are preceded (westbound) 
by @ long high-speed section (Paddington to 
Exeter and Waterloo to Salisbury). In both 
examples, too, the steeply graded section is 
the bottleneck for the heavy summer traffic. 
If the “ Pacific” wheel arrangement can 
improve substantially the traffic capacity 
over these divisions, and do away with the 
necessity of pilot engines on one of them, the 
return year after year will be worth some 
considerable increase in initial and mainten- 
ance costs for the motive power, and will 
show that the “ Pacific” type—even more 
than the 2-6-2—may be the “ universal ” 
engine so far as main line traffic is concerned. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 





POST-WAR HOUSING 


Sm,—May I trespass upon your valuable 
space to thank Mr. Lee for his courteous letter 
appearing on November 24th ? 

It may be that improvements in concrete and 
insulating materials prevent condensation, 
although these improved materials were pri- 
marily for preventing the conduction of sound. 

Buildings, even forty years ago, were designed 
with the collaboration of engineers and other 
specialists, who were not engineers. Our work, 
however, was more concerned with office and 
industrial premises than with domestic dwellings. 

In order to be acquainted with United States 
practice several American architectural and 
constructional papers were regularly taken. I 
have not read the Burt Report to which Mr. Lee 
refers, but I have read Mr, Bossom’s address to 
the Royal Society of Arts, and I find myself in 
agreement with Mr. Charles Boot, who spoke in 
the subsequent discussion. He said, as a builder 
of 60,000 houses designed by architects, “ I have 
not gathered anything about new ments in 
the U.S.A. from the lecturer.” 

The Ministry of Works control, with its 
standard forms of construction prepared “ in 
consultation with the highest authorities, 
including the Building Research Station,” is 
not likely to be received with favour. The 
muddle of repairing bomb-damaged houses and 
the fact that it is now illegal for an occupier to 
use his personal labour and material to effect 
repairs beyond the sum of £10 should be suffi- 
cient to show that control has been reduced to @ 
There seem. to be far too many. cenfererices, 


committees, trade federations, and other appar- 
ently well-meaning associations, all bent upon 
discussing that which is contemplated rather 
than allowing individuals to get on with actual 
work in an industry which must depend upon 
materials available locally, to be of the best 
service to the public. A. E. Curiey. 
Shortlands, November 28th. 





THE V2 ROCKET BOMB 


Sme,-Referring to the most interesting 
article in. your issue of December Ist, 
you mention Erren’s hydrogen-oxygen motor, 
which the Germans were investigating for a 
possible application to submarines, so that the 
main engines could be used when the vessel was 
submerged, the exhaust when condensed being 
merely water. 

Although, as I gather from experts, almost 
any suitable fuel and oxygen could be used in 
rocket propulsion, and thus likewise hydrogen 
and oxygen, it would hardly be feasible to use 
this latter on the Erren system for this purpose. 
Apparently, very little seems to be known about 
the Erren system, and what it really is. This 
is shown by the fact that a high Admiralty 
official once told me he thought that to fill an 
LC. engine cylinder with oxygen as the working 
medium and then explode it with hydrogen 
might have two slight disadvantages, both of 
which he considered were at least worthy of 
consideration :— 

First, the necessary storage of compressed 
oxygen would be so great that it would fill the 
entire ship. 

Secondly, that a first-class explosion might 
ensue, blowing the vessel, when submerged, to 
pieces, without the necessity for any action on 
the part of the enemy. 

I quite agreed with him, provided he did not 
think this method was the Erren system. 

Erren’s idea for the propulsion of submarines 
was somewhat as follows :— 


(1) For surface travel, to use hydrogen as 
@ primer on one of the four Erren cycles in 
the main engines when they were running as 
usual on diesel fuel, and thus to increase 
substantially their efficiency. 

(2) When preparing to submerge, switch off 
from diesel fuel on to hydrogen and air, the 
inert gas nitrogen then being the filler or 
expansive medium. 

(3) Just before submerging, switch to 
hydrogen and oxygen, the exhaust being 
then steam, part of which is returned to the 
cylinder, the remainder going to the tanks for 
re-electrolysis. 

The working medium here is thus not oxygen 
at all, but steam ! 
The Erren hydrogen-oxygen engine would 
therefore be virtually an I.C. steam engine with 
no exhaust to the sea, the system being entirely 
enclosed, but a method, I suggest, which could 
scarcely be the same as that when using hydro- 
gen and oxygen as a propellant for a rocket. 
Cyrm W. Davson, 

M.I. Mech. E. 

London, S8.W.5, December 2nd. 





COUNCIL OF THE INSTITUTION OF CIVIL 
ENGINEERS 


Smm,—With reference to the question of 
canvassing for election to the Council of the 
Institution of Civil Engineers, whatever pro- 
cedure is eventually decided on, it can be used 
rightly or abused. Regulations and by-laws, 
although necessary, cannot completely circum- 
vent selfish motives. 

Surely the only real solution lies in a new 
integrity and sense of responsibility in every 
single member—something which a. general 


- |meeting cannot vote, but ‘which each ‘member 








can accept and fight, for. 


Is our guide to be self-interest, curbed only 
by regulations ? It would be in keeping with 
the traditions of the Institution were we rather 
to be guided by a real caring for our profession 
and nation. In so doing we can set a standard 
which will, influence the whole of the nation’s 
life, and give to democracy that inner spirit on 
which its continued existence depends. 

B. Kimxpatricg, 
A.M. Inst. C.E. 

Sandia §.W.19, November 30th. 





STEAM LOCOMOTIVE CYLINDER 
PERFORMANCE 


Sm,—To obtain better steam distribution, 
especially economical earlier cut-off, with full 
valve opening and much lower pressures 
between infinitely variable cams and’ their 
tappets than with poppet valves, our locomotive 
and steam carriage designers may be able to 
combine the standard piston valve with its very 
good qualities, such as low operating power 
required and balance, with infinitely variable 
sliding cams, and so utilise the advantages of 
both, with probably no increase in cost or 
complication. 


Solihull, December Ist. 








Sixty Years Ago 





‘* Tie DYNAMICABLES ” 


In April, 1883, Mr. Crompton, Mr. Gooch, and 
a few other gentlemen formed a society or a 
scientific club composed of electricians to which 
the title “‘ The Dynamicables ” was given. The 
society prospered greatly. Within eighteen 
months of its foundation it had about’170 
members, among whom, so we said in our issue 
of December 12th, 1884, were included “ the 
very cream of the electrical profession.” The 
society had no permanent President and no 
fixed place of abode. Once a month it dined 
together and after dinner some subject, pre- 
viously announced, was brought forward and 
discussed. At each meeting the chairman 
named the chairman of the next meeting. No 
regular papers were read, and no reports of the 
discussions were made. At the meetings held 
in September and October, 1884, the subject 
discussed was the influence of the Electric 
eee Act of 1882 on the progress of electric 
lighting. Arising out of the discussion, a 
committee of the members was appointed to 
consider the whole question. This committee, 
under the chairmanship of Lord Bury, included 
Mr. Crompton, Mr. Moulton, Mr. Spagnoletti, 
Mr. Siemens, Professor Forbes, Mr. Latimer 
Clark, and Professor Adams. It worked very 
hard and at the December meeting. laid its 
report before the society. It criticised the Act 
and asserted that if public electric lighting was 
to exist in England certain of the clauses would 
have to be altered. One such clause was that 
under which local authorities were given the 
option of purchasing a privately established 
electric lighting undertaking after it had com- 
pleted twenty-one years of operation. Another 
was the clause which deprived undertakers of 
all control over the use to which electricity was 
put by consumers. It was urged by the com- 
mittee that as there was no meter which could 
satisfactorily measure the quantity of elec- 
tricity used by a consumer, undertakers should 
be permitted to charge on the basis of the light 
supplied. It therefore followed that they should 
be given the power of prohibiting the use of 
lamps other than such as were provided or 
ep. by them. In the early days of the 
gas industry, it was pointed out, a correspond- 
provision was enacted to meet those cases 


fn'whieh @ satisfactory meter was not available. 


. ++ The Dynamicables continued to be active 
until quite recently, but in the later days of 
their existence they took a less serious-view of 








their duties than they did in 1884. 
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The Iron and 


No. Il—(Continued from page 430, December Iat) 


* 
BuLasSt-FURNACE OPERATION 


S stated last week, the whole of the 
Autumn Meeting of the Iron and Steel 
Institute was devoted to discussion of a 
report on Tronmaking at the Appleby- 
Frodingham works and a paper on Blast- 
Furnace Practice by Dr. T. P. Colclough. 
The report appears as a bound volume of 
280 pages, with many illustrations and the 
paper is thus summarised by its author :— 
Theoretical considerations and practical experience 
indicate that considerable economies in coke consump- 
tion may be effected in many blast-furnaces. To secure 
these it is necessary to attain a higher effi- 
ciency in the combustion of the carbon used within the 
furnace and to reduce as far as possible the weight of the 
forming oxides charged in the burden. 

t is highly desirable that a survey shall be made of 
British orés to determine the maximum size to be c 
into the furnace on the basis of their thermal conduc- 
tivities and permeabilities to gas penetration, The ores 
of high lime or silica content should be examined to 
determine ‘their response to roasting. and magnetic 
separation. i 
All British oven should be mixed, crushed, ane graded 
before being charged into the furnace, and a charging 
should be based on ore size and not quality of ore. Al 
fines should be removed from the mixture and sintered 
before use in the furnace. 
It is to be anticipated that with the correct prepara- 
tion of the British ores, the reduction in coke consump- 
tion to be effected will be of the order of at least 20 per 
cent., as compared with common practice. 


Fuet CoNsuMPTION - 


After the presentation of these contribu- 
tions, the morning session on November 23rd 
was taken’ up with a discussion on Fuel 
Consumption. 

Mr. G. H. Johnson (Kettering Iron and 
Coal Company), after describing the making 
of basic iron at Kettering, said that in order 
to achieve maximum fuel economy in a blast- 
furnace, as in any thermal apparatus, the 
positive and simplest way was to reduce the 
thermal work that had to be done. This 
meant ceasing the present practice in certain 
cases of charging into blast-furnaces raw home 
ironstone containing large quantities of 
moisture, carbonates, and similar gas-form- 
ing, plus avoidable slag-forming, material, 
and eliminating this previously by sizing and 
drying, calcining, sintering, &c., as might be 
the most economical. One factor in the 
choice of the location of the preparation 
plant was the distance from the quarry to the 
furnace plant. Treatment should follow 
improved technique at the source of the iron- 
stone, especially at some of the open-cast 
workings, and each case required separate 
consideration on its merits. Suitable pre- 
paration of.an economic minimum quantity 
of furnace materials did not, of itself, raise 
the issue of the size of the furnace, although 
it must not be inferred that he was opposing 
large furnaces. It was his belief that where 
large furnaces were requisite, and could be 
based on suitable burdens, they would be 
installed.. Dispersal of plant and the using 
up of wartime arisings of material would not 
need to be considered in the future. As 
regards fuel economy, however, some of the 
smaller plants would have made a far better 
showing during the war period if the material 
fed into them had received the same degree of 
preparation as that fed into the larger ones. 
If the burden was sized and prepared, and 
the iron content was increased by the 
simplest and cheapest means appropriate—he 
emphasised ‘‘ appropriate,” because there 
could be no. standard method—coke econo, 
mies-of the order envisaged by Dr. Colclough 
and accomplished at Appleby-Frodingham 
could be obtained. e 

Mr. I. 8. Scott-Maxwell said the first, essen- 


obtain the correlations sought. 
field of research -was opened by the observa- 
tions in Section IV of the report. 


bonates present in the. burden accounted for 
a much larger proportion of the coke used 
than might appear at first sight, and it should 
be possible to fntroduce a considerable saving 
of coke in the blast-furnace by’ calcining 





Steel Institute 


coke, but, as was stated in report No. 30, 
there was no test’ for coke which showed a 
high correlation factor with furnace opera- 
tion. But it was necessary, in addition to 
screening, bedding, and grading the ores as a 
means of helping coke consumption, and also 
having good coke, to do what Dr. Colclough 
pointed out, viz., charge by size, but the size 
must be related to the heat requirements of 
the furnace, and also to the time of travel 
from the stock line to the tuyéres. That 
seemed to him the most important factor of 
all, and Dr. Colclough’s suggestions were 
perfectly correct. It would also help if the 
same was done with the coke. That would 
not reduce coke consumption, hut it would 
show an overall higher yield of blast-furnace 
coke from the ovens, 4.e., screening at the 
ovens, screening at the furnaces, and charging 
the sizes from lin. to in. in layers. . 
Mr. J..H. Patchett said that the way to 
tackle the problem was in the preparation of 
materials. Crushing, grading, and sizing 
was simply another way of increasing the 
capacity of furnaces, and those same prin- 
ciples. applied fifty years ago. The laying 
down of new plant involving a large capital 
expenditure could not be justified by a simple 
increase in output. A considerable increase 
in fuel economy was the justification for such 
large capital expenditures. 
With regard to coke, he suggested. that 
blast-furnace managers did not really know 
what they wanted, although all coke oven 
managers were aiming at some standard. 
Whether that would ever be achieved was a 
doubtful point, but in the post-war period 
when the price of coke would undoubtedly be 
high, it would be essential to watch the ash 
content. He feared there might be a tend- 
ency, with the high cost of production of coal, 
to néglect the cleaning, but whatever price 
had to be paid for coke, there would be every 
justification for taking steps to maintain a 
low ash content. 
Dr. Stacey G. Ward (Birmingham Univer- 
sity) said that the coke oven manager and the 
blast-furnace manager were severely handi- 
capped because, with the present state of 
knowledge, neither could specify exactly all 
the properties required in an ideal coke for the 
blast-furnace. The statistical attempts to 
correlate known coke properties with blast- 
furnace working showed that only in the case 
of the Haven index and in the case of bulk 
density was there any significant correlation. 
That led to the suggestion that there was 
another property of coke, at present unknown, 
which determined its quality for ironmaking 
or which had an overriding influence on 
other properties. It also led to the sugges- 
tion that the property sought was in the coke 
substance itself, connected with cell struc- 
ture and cell-wall properties; of which 
reactivity was probably only a partial 
measure, especially if, as suggested in the 
report, the property which caused variation 
in bulk density was independent of size. 
Until the unknown property was discovered 
and measured, it would not be possible to 
A useful 


As Dr. Colclough had pointed out, car- 


blast-furnace—as was sometimes practised, 
The disadvantages of calcining were said 
to outweigh the advantages, but it would 
seem worth while to try to overcome the 
recorded disadvantages; for example, by 
agglomeration of the fines produced in cal. 
cination (not necessarily by sintering). 

Mr. T. Carruthers, referring to ‘he halite in 
Dr. Colclough’s paper relating to the advan. 

in coke consumption to be obtained by 

crushing and grading the ore and also by 
sintering, said these could only’ be regarded 
as targets, and, like most targets, they were 
bound to suffer in practice. ' After giving a 
number of detailed figures which, had been 
prepared by his fuel Ds sung e to prove his 
point, he said he had often been concerned 
with instances in which a very good case had 
been made out for improvement; but, in 
practice, there had been a great deal of dis. 
appointment because the anticipated results 
had not been obtained, owing to factors 
arising which were not taken into account in 
the theoretical consideration. Therefore he 
sounded a word of warning that we must be 
prepared for such disappointments. Per- 
sonally, he hoped someone would be able to 
obtain in practice the results indicated by 
Dr. Colclough, for it would then be possible 
to work with three furnaces instead of four, 
but the economies obtainable in practice in 
fuel would not be of the nature set out by 
Dr. Colclough if the blast-furnaces were to 
be part of an integrated steelworks where no 
gas was blown off as waste. 
Mr. R. Mather paid a tribute to the 
Appleby-Frodingham Company for publish- 
ing the information contained in the report 
and also for their willi to show anybody 
round their works. There had been no such 
detailed account of the many problems asso- 
ciated with blast-furnace operation based on 
actual practice since Sir Lowthian Bell’s 
book about sixty years ago. The paper by 
Dr. Colclough also emphasised the very great 
importance to the industry and to the national 
economy of reduction in coke consumption, 
and something must be done about it. As 
the result of a decision taken at the meeting 
of the Iron and Steel Federation on the pre- 
vious day some more positive information 
might be obtained with regard to improving 
the average coke consumption in daily 
practice in the production of pig iron in this 
country; it was not good enough to-day. 
It was a somewhat melancholy thought, from 
figures extracted from Sir Lowthian Bell’s 
book, that at that long distant date the coke 
consumption was 22} owt. per ton of pig iron, 
and from records of his company in the 
1880s it was shown that over periods of 


three months week by week the coke con- 


sumption in the production of foundry iron 
was between just under 20 cwt. and a little 
over 21 cwt. perton. Thus in sixty years, not 


only had we not gone forward, but we had 
almost gone back. This was a matter which 
ironmasters must think seriously about. 


Mr. Leslie F. Wright agreed with the state- 


ment in Section IX of report No. 30 dealing 
with fuel utilisation, that if coke consumption 
was determined primarily by the heat require- 
ments of the hearth, the case was quite 
different from that in which the coke con- 
sumption was determined primarily by the 
carbon needed for reduction. On the other 
hand, he entirely 
Colclough in his statement that the degree of 
oxidation of the carbon was by far the most 
important factor in determining the carbon 
economy of the blast-furnace. Dr. Colclough 
referred to 100 
Table II and stated that the carbon required 
to give the total heat necessary for a ton of 
iron was 579 lb., i.e., carbon to CO,. ‘Tf an 
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with rich ores, for instance, American blast- 
furnaces, it would be seen that they were 
actually producing about 580-1b. of carbon, 
as CO., per ton of pig iron, and he suggseted 
that the moment one started to deal with 

anything but pure minerals, the carbon ratio 
was absolutely the effect of, and not the 
cause Of, coke consumption. 

Dr. C. H. Desch, F.R.S., remarked that in 

ing to compare different works there was 
the difficulty that the figures were obviously 
not calculated on a uniform basis. It would 
be extremely valuable if some agreement 
were reached as to the way in which coke 
consumption should be expressed. Some-|e 
times it was calculated on the dry coke and 
sometimes on the basis of “as received.” 
The fact that some coke was carefully 
screened was very often not taken into 
account in the calculations, and there was 
also the question of allowing for carbon and 
flue dust. Without some general agreement 
on this matter it was difficult to make com- 
parisons of different works. 

The meeting was then adjourned until the 
afternoon. 

When the discussion was resumed on 
Thursday afternoon, Mr. H. L. O’Connor, 
dealing with the blast-furnace operation at the 
Appleby-Frodingham plant, agreed with the 
method put forward for blowing in, but con- 
sidered the speed rather fast. He would 
rather be slightly fast than slow, but he 
adopted a 1-5 to 1-7 ratio when the furnace 
was full. Then he aimed to come down on 
about 4 per cent. silicon to about 2-5 per 
cent. for, say, five casts. He had not experi- 
enced the same troubles as Mr. Elliott when 
using sinter up to 35 per cent. in the burden. 
Beyond that he had no experience, but he 
would not expect Mr. Elliott’s results. The 
form of the residual sulphur in the sinter 
probably had much to do with the trouble 
experienced, and he believed that that was 
the subject of investigation. 

On stock distribution, he mentioned par- 
tictlarly the problem of stock shields ; inas- 
much as he was awaiting the results of 
changes he had made, he could not pro- 
nounce judgment. But he had concluded 
that the heavy casting type, steel or iron, 
were of no use. Further, grave danger to the 
throat arose from having armouring too low 
in the furnace. He believed the principles 
should be armour in sufficient strength to 
resist the stock and small enough to ensure 
that failure of one piece did not affect a large 
area of brickwork. 

Mr. T. Powell said that during the war his 
practice had been altered drastically, the 
quantity of foreign ores previously used 
being reduced to almost vanishing point, 
Northampton and Lincoln ores were sub- 
stituted. The slag made per ton of iron had 
increased from 18 cwt. to 30 cwt., and the 
bulk ratio of ore to coke was 1:1-1. The 
mechanically charged furnaces were affected 
by the change much more than the hand- 
charged furnaces. 

Dr. W. J. Rees, commenting on a state- 
ment that Germany had comparatively poor 
refractory clays, said that was manifestly not 
the case. Germany was quite well off for 
very highly refractory clays in all the general 
classes. 

He had always been puzzled that British 
ironmakers had not taken full advantage of 
the types of brick that had been available 
to them for years. It was possible to obtain 
bricks having zero permeability and zero 
porosity, and refractoriness of 1800 deg. 
Cent. or thereabouts, in almost any desired 
shape or size. They were the fusion-cast 
refractories, and ironmakers might quite 


after the war, for the whieniate parts of the 
furnace. He supported strongly the view 
that the carbon brick might vide the 
answer to some of the difficulties of the 
hearth, He had investigated the ill-fated 
Bassett direct process of stee , and 
the only refractory which would hold the 
superheated metal in the business part of the 
kiln was the carbon brick, which was the 
complete answer to the difficulties of that 
. Those bricks were very well made, 
were highly resistant to erosion, and he 
as a they Youle be durable in service. 
x 8. . Hollings, his early 
experience of the success ttn atien hearth, 
said that in 1902 he had seen the ramming of 
a hearth with coke and tar when visiting the 
Lilleshall works, and he was told that it was 
the finest means of preventing break-out. 
At that time he was o ing a furnace of 
8ft. 6in. diameter hearth, 2ft. brickwork, 2in. 
casing outside, and no water cooling. It was 
a single bell furnace, charged by hand (coke, 
ore, coke, limestone, coke, ore, and so on 
round the bell). The men had a bonus basis 
of 500 tons per week, but had never reached 
it. Then he had substituted ring charging, 
putting down a complete round of coke 
(4 tons), and the ore on top of that. Within 
a fortnight the make of the furnace had 
ine by more than 50 per cent. But 
afterwards there were frequent break-outs. 
To prevent it he had obtained some ordinary 
jin. boiler plate, 4ft. 6in. wide (which was 
the height of the cast iron jacketing), 
placed it in the form of a big strip around the 
furnace hearth, 18in. from the cast iron 
ing. Then he had rammed with coke 
and tar, the work being done in the course of 
a shift, and had put the wind on. From that 
time he had never experienced another 
break-out. 

On a later occasion he had built another 
furnace, and had put in a carbon hearth in 
the form of blocks. It had cost a very large 
sum of money for a small furnace, but it had 
done its job, and when the furnace was 
blown out, five or six years afterwards, 
because the top had gone, the carbon hearth 
was still there, but not in such a condition 
that one could blow in on it again. Working 
it out, he did not find that it had paid. 

Just before this war there was a reversion 
to rammed coke and tar in the form of a 
monobloc (a8 distinct from multi-blocks). 

Mr. T. Hoskison said that some useful con- 
clusions could be drawn from blast-furnace 
practice carried out in the manufacture of 
cold-blast pig iron. In cold-blast practice 
there was attained a far higher degree of pre- 
paration of materials than that called for by 
Dr. Colclough in his paper. That prepara- 
tion took place within the - blast-furnace, 
because the time interval between putting 
the ores into the furnace and their i 
upon the pig beds was from forty to forty-five 
hours. That allowed: thorough penetration 
of the available heat units in the gas to the 
centre of the lumps of ore, it broke up the 
ore, and generally prepared them for com- 
plete reduction in the appropriate tempera- 
ture zone. 

Distribution was by hand charging from 
small barrows into an open-topped furnace, 
i.e., without the intervention ofa -bell and 
hopper. He considered that to be the most 
perfect method of distributing the materials 
in a blast-furnace. The constant cry of 
blast-furnace operators was for some other 
method than the bell and hopper for charging 
the materials into the furnace ; that method 
had inherent. faults, which, in his opinion, 
could never be overcome, whatever attempts 
were made to side-step them by. repuenion 
of the materials, &c, 





well investigate the possibility of using them 
when available, as he hoped they would be 





‘Mr. I'M: D. Halliday: replyitig' to Dr. Rees 


with. tages to hearth break-outs, said the 
authors had concluded that iron oxide (FeO) 
caused break-outs, and that it was not the 
break-outs producing . iron. oxides in the 
brickwork. As the result of further examina- 
tions of worn-out hearths, he said: the 
reactions leading to a break-out could be 
stated as metal penetration; progressive 
oxidation of the metal some few inches, 
perhaps lin. or 2in., behind the working face ; 
and the zone of oxidised metal becoming 
fused, and, by mechanical wear and so forth 
during the working of the hearth, om 
rubbed off, because the brick was cut parall 

to the working contour of the hearth. 

Coming to the prevention of break-outs, 
he said that, first, we could improve the 
quality of the bricks, cut down the e- 
ability and porosity, and increase the alumina 
content. But, in the light of the theory put 
forward in the paper, those improvements 
would not really solve the break-out problem. 
It would be better to use carbon brick, 
because there could be no fusion. of the 
refractory by the FeO formed, and the metal 
would not penetrate the pores; it might 
penetrate the open pores to a slight extent, 
but he believed the CO/CO, ratio would be 
high enough there to prevent oxidation of 
the metal to FeO. 

The real crux of the matter, biishiaiied: was 
to prevent the oxygen getting into the hearth 
working face, and it seemed that the only way 
was to seal up the hearth somewhere in the 


and | foundations, so that the working of the 


furnace would not affect the structure of the 
hearth. Therefore the authors suggested a 
welded plate on the bottom of the hearth, 
deep in the foundations, to prevent oxygen 
of the atmosphere, moisture, and so forth 
being drawn up. 

(To be continued) 








Underground Waters* 


It may be safely prophesied that fresh water 
will always figure in the first rank 
necessities of human life. It also seems certain 
that its applications in industry and agriculture 
will continue to increase. Most minerai 
resources are wasting assets with reserves in 
many cases calculated to meet industrial require 
ments for no more than the next few Sieh 
years. Rate of replenishment is generally 
sealed in geological periods, rather than in 
intervals with human significance. are & 
few exceptions, such as the shell sand of our 
shores, the peat of our moors, the diatomite of 
our pools, the travertine of hot springs .in 
certain foreign countries, the guano of rainless 
coasts, not our own, and, most fortunately, the 
soil of our fields where precautions are taken 
against soil erosion. It is a relief to realise 
that fresh water, whether found on the surface 
or underground, falls in the replenishment 
category. The currents of fresh water that 
lead from air to sea along the surface of the land, 
and d, are returned by evaporation 
from sea to air. The procession is cyclical. 

ye panne Ree, 23 year replenishment has 
local exceptions. Under London, the long 
continued and increasing reduction of water 
level shows that here, at any rate, we draw on 
capital. It is not that too little water is supplied 
by heaven to affect replenishment, but that, 
with the very slow feneities that are possible 
for water flowing through the chalk, the.intake 
at the distant ee ae cannot compete success- 
fully wien the heavy withdrawal made at the 
centre. One finds, for instance, that the 
peripheral chalk is saturated where it passes 
under its tertiary cover. This is obvious, 
because besides sending, as it must, very 
sluggish streams down under the tertiaries to 
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replenish the great subterranean lake, it feeds 
copious springs, as at Carshalton and Ewell, at 
about 120ft. above the sea, These springs 
represent surplus water taking advantage of an 
unobstructed high-level avenue of escape. 
It is a rough and ready rule in Britain that 
of all the rain which falls one-third is returned 
to the air by evaporation ; and of the remaining 
two-thirds, destined for the sea, half, in a 
district of permeable outcrops, goes by percola- 
tion to join the sluggish ground water, while 
half runs off in rapid surface streams. An 
approximate estimate for the annual rainfall 
on Great Britain is 52 million million gallons. 
The third that is evaporated is by no means a 
complete loss. Before it is returned to the 
atmosphere a large proportion has done 
essential service in passing through plants and 
animals. In fact the evaporated. fraction is at 
least as useful to us as the unevaporated 
35 million million gallons that eventually reach 
the sea. 
Let us consider a very few representative 
ways in which water is spent in maintaining 
our.modern civilisation. 
A countryman on the average gets 10 to 12 
gallons per day ; an unfortunate city dweller 
is compensated with from 30 to 40 gallons, or 
even more, per day. 
‘A cow.in full milk needs 16 gallons per day ; 
so that a farm with 100 head of dairy cattle 
requires some 1500 gallons per day for stock 
watering, and a considerable volume for cooling 
of milk and washing of utensils. bis 
Horticultural interests in the Lee Valley 
consume between 3,000,000 and 4,000,000 
gallons per day. , ; 
Generation of 1000 units of electrical energy 
by heat engines requires 90,000 gallons of 
water ; generation of the country’s totel from 
this source some 6} thousand million gallons 


per day. : 

Hydro-electrie schemes throughout the 
country employ some 900,000 million gallons 
per year; that is, on an average 24 thousand 
million gallons per day. 

An express train uses 11,000 gallons between 
Waterloo and Plymouth ; a large running shed 
— locomotives needs 250,000 gallons per 

y- 

An oil refinery, manufacturing petrol, benzene, 
kerosene, diesel oil, fuel oil, &c., from crude oil, 
consumes about 25 gallons of water for every 
gallon of crude oil input. 

These are just isolated items; but I am 
assured that the total annual requirements of 
man, domesticated beast, irrigated crop and 
industry, for the country as a whole amount 
to some 4} to 5 million million gallons.: This 
figure lies comfortably within the estimate of 
the 35 million million gallons returned to the 
sea, particularly as much of the used portion 
is counted twice, thrice, or even more often on 
its long beneficent journey. Accordingly, there 
appears considerable room for future expansion. 
It may, however, be taken for granted that the 
fit will remain quite loose to the end of time, 
even when hydro-electric schemes, which at 
present handle some 900,000 million gallons 
per year, have been pushed to their economic 
limit. 

As matters steud, mobilisation of surface 
waters accounis tor some 4 to 4} million million 
gallons re- year. The corresponding figure for 
underground waters is some 200,000 million 
gallons per year. What I have said about the 
rough equality of distribution of surface and 
underground water upon outcrops of permeable 
formations does not apply more than super- 
ficially to the wet West, which receives 32 
million million gallons of rain per year. Speak- 
ing broadly, much the larger part of Great 
Britain west of a line frém St. Abb’s Head on 


or subartesian. This, in broad outline, is the 
geologist’s contribution. 


Glasgow, Manchester, Liverpool, and Bir- 
mingham, and of such hydro-electric schemes 
as those of Fort William, Kinlochleven, the 
Tummel, and Loch Doon. 
I do not want to be .misunderstood just 
because I have to compress broad generalisa- 
tions into narrow compass. The wet West, as 
I have defined it, embraces certain areas where 
the geological. conditions provide for very 
helpful underground storage of water. This 
applies to much of the industrialised Midland 
Valley of Scotland, where, for instance, the 
breweries of Alloa and Edinburgh rely on 
underground reservoirs; also to Lancashire 
and Cheshire, between Morecambe Bay and the 
Dee estuary, a district which is best accom- 
modated in our hydro-geological partition of 
Britain by swinging the St. Abb’s Head to 
Start Point line just a very little to the west so 
as to pass by along the coast. Until recently, 
Birkenhead took all its water from local bores, 
though now it has followed the lead given by 
Liverpool and pipes. water from:the Welsh hills. 
When we turn east of the St. Abb’s Head to 
Start Point line we find ourselves in an England 
with successive belts of permeable and imper- 
meable outcrops. Some: of these outcrops are 
broad and continuous, so that. they can be 
represented individually, even on a small-scale 
map. Others include narrow permeable and 
impermeable strips in closely alternating series, 
so that little more can be indicated than a 
mixture of character. Most of Great Britain 
has been mapped by the Geological Survey on 
the scale of 6in. to 1 mile, and it is often possible 
to tell an inquirer whether a proposed well site 
lies on & permeable or impermeable outcrop. If 
the well is to'be quite shallow this information 
is tantamount to saying that success is possible 
or impossible: possible, because a permeable 
formation will yield water to a well, if it is 
itself wet (though not if it is dry) ; "impossible, 
because an impermeable formation will not 
yield water to a well, even if it is itself saturated. 
The further question, as to whether the per- 
meable formation is likely to be wet or dry, is 
answered by reference to the geological structure 
in relation to the shape of the ground, and by the 
accumulated experience of well diggers in the 
neighbourhood. The Geological Survey collects 
and tabulates information about wells in all 
parts of the country, though, for economy of 
effort, it pays much more attention to deep 
wells than to shallow. 
In the case of a deep well the question is no 
longer will the well start in a permeable forma- 
tion, but rather will it end in this happy 
situation. Here, if the ground is thoroughly 
known, a geologist can often give a positive 
answer, saying that, at about such and such a 
depth the bore may be expected to enter such 
and such a ble formation. Again, 
fortified by records of neighbouring wells, he 
will be justified in prophesying that this per- 
meable formation, when encountered, is likely 
to be wet or dry, as the case may be. If he 
thinks it is to be wet, he will probably venture 
to add an estimate of yield in gallons per hour, 
and to foretell whether the well will be artesian 


In all questions of water supply, whether 





fostered by occasional misfortune, to 
doubly certain, even where tests give no cause 
for anxiety ; in other words, to destroy patho. 
genic organisms by treating the water with 
chlorine. 

Where underground water flows in open 
fissures, as it does in many limestones, it js 
little more exempt from organic pollution than 
if it travelled in a surface stream. Continua] 
vigilance is required to see that sewage effluent 
does not enter a limestone. It is, however, g 
cheering, though somewhat unsavoury, thought 
that sewage treated by modern processes, such 
as that of activated sludge, yields an effluent 
which is tolerated by fish, fortunately for us, 
creatures of high susceptibility; and that 
residual noxious elements tend to be soon 
oxidised. Consideration for the rights of fish, 
or more probably of fishermen, has materially 
helped to make it possible for London to prosper 
on the diluted sewage effluent of Windsor, 
Windsor on that of Reading, and so on up the 
course of the Thames. Perhaps this picture 
may tend to spread despondency and alarm; 
but behind the fishes are ranged experts for 
ever testing and treating the water they pump 
from the river. The fish problem, of course, 
mainly concerns the economy of surface water, 
but surface water has a habit of finding its way 
up 
It may seem surprising that our permeable 
rocks often yield fresh water from depths far 
below sea level. If all Britain stood just’ above 
sea level all our underground water would be 
salt, unless protected by some impermeable 
barrier ; but actually much of our island rises 
to considerable altitudes, and stores within 
itself a slow-motion stream fed by the rains of 
many seasons, not merely by a single shower, 
Thus, there oozes through the permeable rocks 
@ slowly descending column of fresh water, 
which displaces by virtue of its weight subjacent 
layers, whether these be fresh or salt. The 
downward outward flow continues till a depth 
is reached, at which equilibrium is attained on a 
basis of difference of density, coupled with 
diffusion. When a deep bore is pumped near 
the coast, care has to be exercised not to use 
up too rapidly the accumulated reserves of 
fresh water. Otherwise the well may be invaded 
by sea water, and may take years of rest to 
recover serviceable freshness. Trouble often 
arises, even in inland situations, where there 
does not happen to have been sufficient passage 
of fresh water to wash out from the rocks salt 
dating back to the period of their formation, 
millions of years ago—a relic, one may call it, of 
original sin. 








International Federation of 
Engineering and Allied 
Institutions — 

Tue idea of federation for the advancement 

of a common purpose is a fundamental one, and 

it is merely an extension of the idea to apply it 


internationally. The convulsions of the World 
War in which we are involved at present proves 





from surface or underground sources, quality 
is of prime importance. There have been all 


too ples of pollution by sewage and 
disease-carrying germs, or by toxic and corrosive 
trade effluents. On the’ whole, underground 


water, 


if the near-surface contribution be 
excluded, is-much less risky than surface water. 
This holds especially in regard to flow through 
the porous body of a rock, rather than through 
open fissures. The water undergoes natural 
filtration. Some authorities attach importance 


to us that nations cannot exist of themselves 
alone, and that federation of some kind, how- 
ever distasteful to the strictly national mind, 
is inevitable. What applies to nations applies 
also to professional institutions. Engineers have 
not travelled so far in this direction perhaps as 
other bodies of men, possibly because they 
engross themselves so deeply in their work, 
which is absorbingly interesting and fully 
occupies theit mental and physical energies. 
Yet engineers form a large body of men. 


the North Sea to Start Point on the Channel—| to the idea that in the upper oxidising layers | Statistics are lacking, yet it is believed that 
that is, Scotland, Wales, and a considerable | noxious microbes have to run the gauntlet of a| there are roughly half a million in the world, 


strip of England—is floored by ancient imper- | gelatinous film of harmless ‘indigenous micro- 
meable ‘rocks, with only a thin and discon- i 


while in Great Britain, the Dominions, India, 
. At any rate, noxious microbes are|and the Colonies there are perhaps one-tenth 


organisms é é 
tinuous mantle of permeable cover (the so-called | creatures conditioned to a comfortable intra- of that number. There is thus potential energy 


drift). 
a large proportion of the rainfall; it plays an|layers, ard start on  -sluggish deep-seated 
important réle in regulating discharge of surface | voyage, they 


The drift mantle temporarily absorbs | human existence. If they escape in the upper |and a basis for action if direction is given to it. 


In the early part of this year a smal] number 


ly ‘perish within the next |of engineers, drawn together by this common 


water; but it seldom furnishes a reservoir of |few days—that is, before they are likely to| purpose, met together, formed themselves into 
more than local si 


significance for artificial | enter any well which has been tubed in its upper |@ committee, and after discussion drew up 4 
. memorandum. . They called a meeting on 








exploitation. The wet West is the home par | portion. 
excellence c* surface supplies, of such cities as 


At the.same- tix ,, there’ is~a- tendeney,| June 17th at Burlington House, Piccadilly, 
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having invited as many institutions and societies 
































with which they could get into contact to @6 ° 99 
pean attend. The idea of federation was welcomed. P r oportiometer P ump 
with The memorandum. was launched, many sugges- 
tions and additions were put forward, provision 
open was — — it, and it was os . prd 
» it ceed. The Committee was strengt. y the E recently had the opportunity to see in| maximum when they are in phase to zero when 
Nn than election of further members, designed to enlarge) Y¥. operation in page of the Howard |they are 180 deg: a. of a An attached 
ntinual its international character, with power to add| Pneumatic Engineering Company, Ltd., of East- Fig. 2—shows these two possibilities, 
fluent to their number. This Committee met many] journe, a displacement pump in which the|together with the condition arising when the 
Ver, g times and had the benefit of expert advice ; it} quantity of liquid delivered can be varied from | plungers are 90 deg. out of phase and an inter- 
Ought drew up a revised statement of what it con | zero to a maximum at will, whilst the mechan-! mediate quantity is being delivered. Each 
. Such sidered should be the aims and objects of the| ism ig in actual opera- 
fluent projected Federation, together with a provi-|t¢ion running at a con- 
or us sional programme of work to be done. Further-| .¢an¢ speed. This type 
that more, it outlined a constitution and standing | of pump—it is made in 
s00n orders to effect these aims. Much attention was|_ range of sizes and 
f fish devoted to means of preventing any one country | models—was originally 
rially obtaining sole control of the proposed body. | designed for use in the 
osper This draft memorandum was submitted to 4/ jj refining industry. It 
.dsor, second meeting, to re ya of sixty| was, and still is, used 
t institutions were invited to sen egates or urposes 
= observers. This meeting was held on October rad nord of = 
arm ; 2ist at the same place as before. Reports on quantities of chemicals 
s for progress in France, Luxemburg, Belgium, | into the transfer lines of 
ump Holland, and in North America were received.| eontinuous distillation 
urse, Discussion took place on the provisions in the plants and for the dosing 
ater, draft memorandum and on the vitally important |o¢ continuous treat- 
way question of finance. It was decided to approach| ment units with small 
all institutions throughout the world that could | measured charges of 
able be reached at the present time with a copy of | -hemicalsolutions. Such 
: far the draft memorandum and a request forareply|4 precision appliance 
Dove as to whether they would be willing to join the clearly has applications 
1 be proposed Federation. This, it is suggested,|in many other indus- 
able should be inaugurated in Paris six months after| tries, It has. for in- 
rises the liberation of Europe by an assembly, with] stance, been used as 
thin possibly, if time serves to prepare it, a technical gland - sealing pump 
s of exhibition of economic planning as promulgated operating on a group 
ver, to different countries. The congress which will} of centrifugal pumps. 
ks finally inaugurate and bring into existence the} An example of a FIG. 1—* PROPORTIOMETER ** PUMP 
ter, Federation can then be decided upon. — _ |Moore-Charlton ‘“ Pro- 
ent A number of institutions have signified their | portiometer ” pump is illustrated by an accom- | plunger is driven by a yoke and slipper mechan- 
The adherence to the proposed Federation. panying engraving and the drawings will make] ism, so that the piston movement is a true 
pth The gentlemen who form the Committee and | clear itsdetailconstruction. The particularpump| harmonic motion. One pair of plungers is 
na the countries they represent are as follows :— | shown—size 10 HL—isdouble-ended, withsingle-| driven directly by the motor. The drive to 
ith Chairman: Dr. H. W. Dickinson (Great| acting plungers. Single-ended and double-|the other passes through a differential gear, 
ar Britain). _Vice-Chairmen: Lieut.-Colonel A.| acting pumps are also made. The maximum| the position of the planetary bevel of which can 
186 Antoine (France, actually in Paris), W. O. output of size 10 H L is 17-5 gallons per minute | be varied, by means of an external hand wheel 
of MacLaren (Canada), Robert 8. Nilsson/ a¢ pressures up to 500 Ib. per square inch. The] and screw and sector mechanism, through an 
ed (Sweden). Members: A. Bertrand (France), | four plungers are each 2jin. diameter and the| angle of 90 deg. The two plunger shafts thus 
to 12 di pac armen Fe See? ieiseho’ stroke is bin. The pump shaft runs at 60 r.p.m.,|run in opposite directions, whilst the angular 
RO a / : , 3 
" slovakia), W. Jaworski (Poland), Major P. and is driven through worm gear by a 10 H.P.! relationship between them is set: by the position 


Z0 Kronacker (Belgium, actually in Brussels), 

Felix Meyers (Luxembourg, actually in Luxem- 
bourg), Frank Parfett (Great Britain). 
of Of these, Mr. Nilsson is acting as Hon. 

Secretary pro tem., at 42, Warrington Crescent, 
Maida Vale, London, W.9. He will be pleased 
to answer any inquiries, to supply copies of the 
memorandum, and to welcome constructive 
criticism. 
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Britain’s Largest Battleship 


SECTION SHOWING 
POSITION OF =‘ 
QUADRANT & 





On Friday, December Ist, Princess Elizabeth 
launched at a northern port the largest battle- 
ship yet built in the British Isles. For the 
present, the name of the ship, her type, and 
the Princess inspected the ship on her launch- 
class cannot be revealed. The launch was a 
most successful one. Mr. A. V. Alexander, the 
First Lord of the Admiralty, said at a luncheon 





Suction Suciior Suction 


which followed that the ship would be the PUMPING capacity PUMPING CAPACITY PUMPING CAPAC(TY 
greatest battleship yet completed in the BP atid Peres eS 
; Out of Phase 


Out of Phase 
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British Isles. She was a challenge, he said, 
to the minds of those people who had thought, 
and still think, that the réle and day of the 
battleship had ended. The experience of naval 
minds had proved the contrary. The work of 
battleships in the open sea and for close bom- 
bardment under proper air protection in narrow 
waters had been a revelation. He was per- 
suaded that a ship of this calibre and equip- 
ment would prove a formidable central factor 
in any naval task force, which can be devised 
for. the future. The chairman of the ship- 
building company said) that the ship would 
carry many secret devices, including those for 
penetrating the thickest fog and darkness, and 
detecting the course, speed, and position of the 
enemy. ’ 


Fic. 2—OPERATION oF PuMP 


of the planetary bevel. It follows as an inter- 
esting that the output of the pump 
varies as the sine of the angle of movement of 
the planetary bevel, as can be seen from the 
typical test curve—Fig. 4. A scale and pointer 
are provided under the adjusting handle, and can 
be calibrated in percentages of full output, in 
gallons per minute, or in any other desired 
manner. A locking nut under the handle main- 
tains the bevel in position at any setting. 

- The suction and delivery pipes of the two 
ends of the double-ended pump are, of course, 


motor. Since the pump is of the’ positive dis- 
placement type, the delivery is -practically 
independent of the viscosity of the liquid or the 
pressure against which delivery is affected.’ 


METHOD OF OPERATION 


The pairs of cylinders at each end of the pump 
are connected together and have a common 
valve-box with suction and delivery valves. 
Thus by altering the phase relation of the move- 
ments of the two plungers operating in the pair 
of cylinders, the capacity can be raised froma 
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connected together. On the valve-box at one|It is stated that the first example was con- 
end of the pump—the left-hand end in the| structed in thirty days, guidance in the design 
engraving—a spring-loaded alleviator is fitted|of the missile being provided by information 
to smooth out delivery pressure variations, ' derived from fragments of German flying bombs 





is, in fact, the accepted practice in so many 
countries. The maximum permitted length of, 
bus is 30ft., which is only permissible, however 
when, three axles are fitted. The request was 
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FIG. 3—SECTIONS THROUGN GEAR - Box 


whilst a spring-loaded relief valve occupies 
a similar position on the other valve-box. e 
latter is capable of passing full pump capacity 
at working pressure. All bearings and gears are 
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Fic. 4—Test CURVE 


pressure lubricated by a gear pump fitted at the 
lower end of the motor shaft. An Auto-Klean 
strainer is fitted in the circuit. 








The American Flying Bomb 


THe American version of the V1 flying bomb 








4 





Wormwheel 


dropped in England. The launching ramp is 
claimed to be an improvement on the German 
model. It can, it is said, be built in four days, 
instead of the fortnight alleged to be required 
for the erection of the enemy’s pattern. In the 
Pere, eho illustration of the American 
flying , the end of the ramp is to be seen. 
The carriage on which the bomb is mounted is 
presumably driven up the ramp by some form 
of rocket propulsion. 








Dimensions of Road Transport 
Vehicles 


In one of last week’s Journal notes we 
reprinted a portion of the address of Mr. C. W. 
Reeve, the chairman of the Associated Equip- 
ment Company, Litd., at the firm’s annual 
general meeting, in which he made reference to 
the lack of attention which is being paid by the 
Board of Trade and other Government Depart- 
ments to the export trade of the road t rt 
vehicle industry. In a statement just iemnok b 
the Society of Motor Manufacturers and Traders, 
the President, Mr. C. B, Nixon, points out that 
public service vehicle manufacturers have for 
long suffered under the handicap that vehicles 
built to comply with United Kingdom regula- 
tions are generally unacceptable overseas. In 
order to compete successfully, a design must 
suffice for both héme and export markets. 
Having agreed with the operators’ associations 
on the general features appropriate to home and 
overseas markets, the manufacturers, in Novem- 
ber, 1943, made a joint approach to the Minister 
of War Transport, requesting him to review the 
Construction Order, and to bring it into line 
with these requirements. The changes 





has now been completed and tested by the 
United States Air Technical Service Command. 





AMERICAN FLYING BomB 


sought called for no radical departure from what 





made that it should be made legal to build to 
that length in the future with only two axles, 
No technical difficulty is introduced, and per. 
mitted axle weights are not exceeded. Ayain, 
the permitted width of a bus is 7ft. 6in., and the 
request was made that this width should be 
increased to 8ft., the norinal width for mogt 
overseas markets, Already, there is a sub. 
stantial number of buses originally intended for 
export, many goods vehicles made here for the 
Government, and an even larger number of 
American Army vehicles, 8ft. wide and cver, 
running in this country. This extra width is 
more comfortable to passengers and the con. 
ductor, and it allows, moreover, larger-section 
tyres to be employed. The new Tyre and Rim 
International Standards forecast even larger 
tyre sections and wider rims, which will make 
an 8ft. width essential. After twelve months’ 
delay, these reasonable requests have been 
rejected without consultation, Vehicle manu. 
facturers, the statement adds, are disheartened, 
and feel that it is a waste of time to continue 
export preparations until the Government has 
assured them that everything has been done 
which will assist the export drive. The operat- 
ing companies concur in this view, and are loth 
to place post-war orders for new fleets of what, 
in their opinion, are obsolete designs, and which 
fail to provide the travelling public with the 
comfort they are entitled to enjoy. 








Coal Mixtures for Coke 
Production 


In the manufacture of by-product, high- 
temperature coke, much thought has been 
given to the use of a substitute for low-volatile 
coal as an admixture with high-volatile coking 
coal for c ing high-temperature by-product 
coke ovens, g to lack of available supplies 
of low-volatile coke at suitable prices, the 
Colorado Fuel and Iron Corporation has made 
experiments in the production and use of low- 
temperature char. This substitute for low- 
volatile coal was developed through low- 
spares carbonisation, or, more practic- 

y speaking, through the partial devolatilisa- 
tion of high-volatile coals. The blending of 
this lower-volatile char with the high-volatile 
coking coal distinctly improves the quality of 
coke made from the Colorado coals. The pro- 
cess consists in subjecting a high-volatile coal 
to distillation and then cooling it while the 
material is in a fused and y mass. The 
cooled material is then crushed and mixed with 
the same high-volatile coal in its raw state, the 
mixture being then burned to produce a metal- 
lurgical coke. The carbonising at low tempera- 
ture is done in a cylindrical steel retort, 2ft. in 
diameter and 265ft. long, enclosed in a brick 
furnace. At the feed end coal is fed into the 
tube and carried forward by a 16in. variable- 
speed screw conveyor, which extends the entire 
length of the tube. At the discharge end the 
hot “ char ” drops into’an cnclosed screw-type 
quenching conveyor, in which it is cooled by 
water sprays. tead of continual forward 
movement through the retort, the conveyor 
moves alternately forward and backward, thus 
breaking up the material and scraping it from 
adherence to the retort. Other apparatus 
conveyors for carrying the cooled “char” to 
the hammer mill to be crushed, mixing the coal 
and “‘ char,” and delivering the mixture to the 
coke ovens. The general conclusion is that the 
low-temperature char has an advan where 
the cost of low-volatile coal is higher t that 
of the char. 








Errata; Scuoo. or Signars.—In the first of 
our articles on this subject which appeared in our 
issue of November 24th, the 17 cycles per second 
ringing on the voice-frequency telegraph set des- 
cribed is converted to 500/20 cycles per second, and 
not from 500 to 20 cycles per second as printed. In 
the three-channel duplex set the range of frequencies 
ig 420 to 1980 cycles per second, and not 420 to 1680 





as printed. 
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axles, 
d per. 
Again, “4 
d the Iron and Steel in the United States 
d be Conditions in the United States iron and 
most steel industry show some slight irregularity, but, 
B sub. on the whole, production is maintained at a high 
led for rate. All the blast-furnaces in operation are work- 
‘or the ing at capacity, and in some Cases consumers have 
Der of been able toaccumulate stocks, Three furnaces have 
¢ been put idle in the Youngstown area for repairs, 
Over, but twenty-three are in full operation. There have 
dth is been no announcements of any expected in 
> con. ig iron prices. The quotations, f.o.b. furnaces, 
ection Pitsburgh district, are :—No. 2 foundry, 24 dollars ; 
| Rim Bessemer, 24-50 dollars ; basic, 23-50 dollars, In 
larger the Birmingham district the prices quoted are :— 
make No. 2 foundry, 20-36 dollars; Bessemer, 26 dollars ; 
mths’ basic, 19 dollars. The scrap position in most parts 
* of the United States shows some improvement, and 
een at Pittsburgh there has been a noticeable increase 
ar’ in market activity. Sales are reported to have been 
ened, made at Pittsburgh of heavy melting selection at 
binue 17°25 dollars to 17-75 dollars, delivered users’ 
i has sidings. At Youngstown one railway system is 
done reported to have sold 25,000 dollars of heavy melt- 
erat. ing steel scrap at the latter price. The production 
loth of steel is well maintained, and averages 94:9 per 
hat cent., which is Pp rpeay to an estimated weekly 
hich output of 1,707,000 tons of ingots, compared with 
uich 1,743,000 tons weekly for the corresponding week 
the of 1943. At Chicago the production for the district 
averages 99 per cent., and some heavy business in 
shell steel bars is pending. The average production 
at Pittsburgh is 92 per cent. and at Detroit 91-92 
per cent. I¢ is expected that the railways will 
shortly begin to make their purchases for 1945, and 
that these will total about 2,900,000 tons of rails, 
with corresponding track and other equivalent 
h- material, such as spikes, bolts, &c. Inquiries have 
g been circulated for 4500 steel freight cars, in addi- 
ben tion to the 42,000 already on order. The majority 
tile of the new inquiries are for all-steel cars of heavy 
ing eonstraction and of 50 tons capacity, 
: 
78 The Pig Iron Market 
he A gradual shrinking in the demaad for pig 
de iron is in ev'dence. Here and there some i ve- 
si ment has been noticeable, but business in pig iron 
in these days can only be described as disappoint- 
add ing. The demand for pig’iron from the light cast- 
W- ings industry has improved somewhat of late, and 
i this may be ascribed to a larger production of light 
a- castings for the building trade and for domestic 
of purposes, resulting from the releases which have 
le been made recently by the Board of Trade. There 
of is some talk of the ible development of a 
. searcity of high orus pig iton, which is 
] principally used by the light castings foundries. At}! 
¥ the moment, the situation seems fairly evenly}! 
8 balanced, but there is a ibility of the demand 
° ee abe & point F high ich pA would be a call 
for the ; ction of hi hosphorus pig iron to 
6 Sp binaeeek.” Ieocka af Tid ate Baws Ghee core 


a considerable in the early part of the year have been 
’ gradually reduced, and most deliveries are from 
: current production. The jobbing foundries also 
appear to have been a little more active recently, 
< but, generally, these establishments are not well 
, off for work, and are watching the position with 
some eoncern. There are still a few of these 
foundries, however, which have a fair amount of 
work in hand on Government account. Normally, 
, these foundries would be using considerable quan- 
| tities of hematite, but the Iron amd Steel Control 
is still carefully watching the position of this kind 
of iron, and only releases parcels when its use is 
essential. As a result, there has been a fairly steady 
call for iow ‘and medium-phosphorus and refined 
‘pig iron. There seems to be no lack of supplies of 
these descriptions, but the demand for some time 
has shown ‘a declining tendency. The engineering 
foundries are another branch that has ‘suffered from 
the general decline in the dernand for iron and'steel. 
Most of them have ‘been well employed for a long 
time upon work for the Government, and at the 
moment there seems little new business coming 
forward from ‘any source to make good the loss of 
Goverhment orders. ‘Recently there was some 
improvement in the d from the textile 
machinists, but this proved to be short-lived, and 
the quantities passing to the industry seem to be 
much about the same as they have been for the 

greater part of this year. 


Scotland.and the North 
There is no doubt that the Scottish iron 
and steelworks have felt the recession in the demand 







The prices quoted herein relate to bulk quantities. 


Markets, Notes and News 


Unless otherwise specified home trade quotations are delivered f.o.t. 


Export quotations are f.o.b. steamer 


since the re-rollers are amon 
of the iron and steel trades. 
Scottish re-rollers have enough work in 


end of the year. 


production of small steel bars and s and 


and double-sawn cro 


a few months 


production, it is chiefly of black sheets, 
and few of the works are in a i 


vanised sheets, although 
have been lifted. On the North-West 


there has been 
be weil employed for some months to come. 


The North-East Coast and Yorkshire 


Considering the general recession in busi- 
tess in iron and steel which has taken place over the 
on the North-East 


ing the re-rolling works appear to be satisfactory, 


in Period I of next year. 
generally is sati , Te-rollers seerii anxious to 


‘been little change over the 

position at the finishing > 
plates has subsided te an uncomfortably tow level, 
and is now largely for the thinner descriptions. 
Even the demand for medium thickness plates has 
declined of late, not to such a noticeable 
extent as for the heavier kinds. Many of the plate 
mills are offering comporenirely: early delivery, but 
this does not seem to have had any effect upon the 


of any i 

however, are busy, and.are likely to be well employed 
for some time, and there is a strong demand for 
light and medium sectiors. The Yorkshire iron and 
steel industry, on the whole, has a fair amount of 
work in hand, but the trend of business is towards 
quieter conditions. The basic steel makers are 
busy, whilst the acid carbon steel producers are well 
employed. ‘The demand for alloy steel has deterio- 
rated considerably during the past, month or two 
and most of the business transacted isin the cheaper 
descriptions, although there is a moderately good 
demand from the makers of moter vehicles and the 





for iron ‘and. steél for ‘war purposes ‘as nttich or ‘more 
than ary other part of the country. The re-rolling' 






aircraft makers. 





iside of the industry is extremely active, and the 
works are receiving good quantities of semi-finished 
steel. This is a satisfactory point in the situation, 
t the busiest section 
or the most , the 
k heir mills bey  ¢ he 
eep their mills operating at capacity to beyond the 
They are engaged largely upon the 

medium 











































sections, although it is the small sections which 
bulk largest in their programmes. Recently there 
have been some cancellations of contracts; but 
most of the works have a considerable tonnage of 
orders in hand. There is a general demand amongst 
the re-rollers for larger supplies of small billets, but, 
so far as raw material supplies are concerned, their 
position, generally, is satisfactory. Like the re- 
rollers in other parts of the country, however, there 
is a considerable business passing in defective billets 
to augment supplies of 
. "This is scarcely the case in the sheet trade, 
where the sheet makers are less eager to take up the 
offers of defective sheets. Nevertheless, there have 
been no complaints of sheet makers finding any 
stringency in the supplies of sheet bars. Active 
conditions rule in the iron and steel trade in Lanca- 
shire, although the pressure under which the steel- 
works are operating is considerably less than even 

. The demand for most descrip- 
tions of finished steel has slackened, and, in par- 
ticular, business in plates is of a disappointing 
character. The demand for alloy steel also has been 
on a much lower scale than recently, and at the 
moment the local wire mills appear to be the busiest 
section of the industry. There is a strong demand 
for wire rods, which, in general, has been met satis- 


position to devote 
much of their capacity to the production of gal- 
the restrictions upon these 
the 
steel plants are actively engaged, and recently 
some increase in the output of 
finished steel. It seems likely that these works will 


| basic sc 
j in the 

maintaining operations at the steelworks. There 
is a strong demand for practically all descriptions | 
of semi-finished steel, and, since consumers are now | 
relying practically entirely upon the output of the) 
British works, the production of this class of! 
material is fully maintained. The quantities reach-' 






but at the same time there is a considerable business | 
passing in defective billets, double-sawn crops, and’ 
other re-roHable material. Producers of hillets, 
report that they hold considerable orders for delivery | 
Whilst the position) 





obtain larger quantities of small billets. There has] i 


The Midlands and South Wales 

Compared with previous years, quiet con- 
ditions rule in the Midland iron and steel ind > 
The re-rolling section of the trade is probably 
busiest, and is well provided with orders for small 
steel bars and small and medium sections. Generally 
the demand for these materials has been steady, 
but of late there have been indications that con- 
sumers’ requirements may be falling off. However, 
most of the re-rolling works have sufficient business 
on their books to keep them busy until well into 
the first period of next year. The production of 
semis by the home works is maintained at a high 
level, and there have been no complaints of tight 
conditions in this market. Considering how heavily 
committed are the re-rollers, this is a fortunate 
circumstance, as little semi-finished steel is now 
imported. In addition to primes, the re-rolling 
industry is using extensive quantities of defective 
billets, double-sawn crops, and heavy rounds for 
re-rolling purposes. The sheet makers, however, 
who are taking up large quantities of sheet bars, are 
showing less inclination to buy defectives. This 
perhaps is because the production of sheet bars 
seems to meet the full requirements of the sheet 
rollers. Midland iron trade has been fairly 
well employed for a long period, and recently there 
has been a strong demand for iron bars from the 
wagon builders, whilst there seems to be some 
expectation that the requirements of the ship- 
builders also will id. Business in iron strip is 
poor, and there is only a moderate request for Crown 
bars, but the producers of Nos. 3 and 4 bars seem 
to be in a satisfactory position. The most notice- 
‘able feature in the South Wales iron and steel trade 
is the strong demand for semi-finished steel. For 
some time now heavy plates and heavy structural 
materia] have been in rather poor request, and the 


busy conditions 

and in light plates. The sheet works in South Wales 
are fully employed, and are only open to accept 
orders for extended delivery. The tinplate works 
also are fully employed and have sufficient business 
in hand to keep them busy until well into. the 


Tron and Steel Scrap 

Although in some districts there are signs 

of improvement in the iron and steel scrap market, 
the general demand for most descriptions is not 
more than steady. For the most part, supplies 
exceed the requirements of users, and many steel- 
works are receiving deliveries under old contracts. 
There are some instances, however, of steelworks 
ealling for all available supplies of heavy steel and 
and of showing greater discrimination 
les of basic scrap which they are taking. 
There is no difficulty in disposing of scrap of these 
descriptions. The market in good, heavy, mild 
steel scrap in furnace and foundry sizes has shown 
an improvement, but plies are good, and con- 
sumers do not find it hard to obtain the quantities 
say: require. The production of bundled steel scrap 
and hydraulically c steel moray. © 
readily disposed of. Business in compressed basic 
bundles has also shown an increase of late. Short 
steel scrap for foundry work has a steady market, 
and some improvement is noticeable in the calls 


scrap. Supplies of this deseription in cupola sizes, 
however, appear to be rather restricted. i 

conditions prevail in the market for light and 
medium cast iron scrap. i 


serap have an in . There is a brisk 
demand for heavy malleable iron piling scrap, and 
there are few available parcels of this description. 


Tron and Steel Order 
y has made the 


The Minister of Suppl 
Control of Iron and Steel (No. 36) Order, 1944 
(S.R. & O. 1944, No. 1335), which comes into 
operation to-day. The Order withdraws (i) the 
restrictions on the treatment, use, and ion 


present suppty. Lighter descriptions of wrought iron 
request 


to. ‘segregate scrap s 
. Copies of the Order may ‘be obtai 
from H.M. Stationery ‘Office, York House, Kingsway, 
W.C.2, or through any bookseller, price 1d. 
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Notes and 


Memoranda 





Air and Water 


Crvm Aviation.—The Council of the Royal 
Aeronautical Society has arranged for a further dis- 
cussion on Civil Aviation, to be held in the Lecture 
Hall of the Institution of Mechanical Engineers, 
Storey’s Gate, S.W.1, on January 23rd, 1945, at 
5.30 p.m. 

Recorp Atzantic Fuicut.—It was announced 


on November 30th that the fastest flight yet made’ 


across the Atlantic had been completed by Captain 
M. Gill, a civil re of the Royal Air Force Trans- 
pert Command, in a Canadian-built Mosquito 
aircraft.. The distance was 2230 statute miles from 
Goose airfield, Labrador, to a northern terminal in 
ha eats: and the flight was accomplished in 


Miscellanea 

Tue Late Mr. R,. D. T. Hear.—We note with 
regret the death on December 3rd of Mr. R. Douglas 
T. Heap, M. Inst. C.E., M.I. Mech. E., of Egmont 

Road, Sutton, Surrey. 
Sm Leonarp PrEarce.—Sir Leonard Pearce, 
oe vir E., engineer-in-chief of the London Power 
y, Ltd., has been elected to honorary 
Seciooore,® of the American Society of Mechanical 


ae. ac BriquettTe.—It is stated by Coal Age 
that experiments have recently been carried out at 


Nashville, Tennessee, on a low-volatile, smokeless. 


type fuel briquette. The Tennessee Products 
Corporation proposes to erect a plant for the pro- 
cong of these briquettes from dust washed from 

accumulated d years. The 
stains Be is said to have 350,000 tons of dust now 
available. 


Syntuetic Liquip Fur Piants.—The United 
States Bureau of Mines announces that - proposes 
to employ engineering survey parties examine 
potential locations for aynthetic liquid 1 fuel labo- 
ratories and demonstration plants. Authorised by 
the Synthetic Liquid Fuels Act, these laboratories 
and plants will conduct a five-year programme of 
research and development into the private com- 
mercial production of oil and other petroleum pro- 
ducts from the nation’s immense reserves of coal, 
lignite, oil shales, and agricultural and forestry 


products. More than 150 proposals for sites have | 


been submitted to the Bureau of Mines, and careful 
consideration is being given to the qualifications of 
each. The actual locations will be determined by 
such factors as the oil yields and processing pro- 
perties of raw materials in the area, cost and topo- 
gre hy of the land, proximity of towns or cities 
send mrs. facilities, nearness of industries offering 
needed services, climatic conditions, and the avail- 
ability of transportation, electric power, water, 
steam, and natural gas. 


Personal and Business 


Sm Liewettyn Sovurssy has been elected a 
director of Stothert and Pitt, Ltd. 


Mr. N. B. Peck, direct factory representative in 
this country for the Heald Machine Company, has 
been appointed European manager. 

THe Minister oF Wak TRANSPORT has appointed 
Mr. W. G. Hynard to be his representative in Canada 
in succession to Mr. W. Guy Ropner, who is return- 
ing to this country. 

Tue Pressey Company, Ltd., informs us that 
Mr. A. G. Clark has been elected chairman in 
succession to the late Mr. Henry Morgan, and that 
Mr. J. A. Smith has been elected a director. 


Davip Brown anv Sons.(HuppERSFIELD), Ltd., 
have acquired control of the share capital of Muir 
Machine Tools, Ltd., Britannia Works, Sherborne 
Street, Manchester. The Muir plant will be recon- 
structed to cope with the demand for gear-hobbing 
machines of all sizes. 

- Ar the request of Imperial Chemical Industries, 
Ltd., the Minister of Labour and National Service 
has agreed to release Mr. R. Lloyd Roberts from his 
appointment as Under-Secretary in the Ministry of 
Labour and National Service, which he has held 
since February, 1941. 

Dorman, Lone anv Co., Ltd., Middlesbrough, 
announce that five of their senior officials have 
been appointed special directors of the company. 


technical engineer ; Mr. A. MacLeod, 
commercial manager; and Mr. J. A. Millar, 
treasurer, 

J. H. FENNER AnD Co., Ltd., announce that Mr. 
J. Morgan, formerly their service engi in West 
Lancashire, has now been appointed Newcastle 
branch manager, and will be responsible for their 
interests in Northumberland and Durham. 


Smz Amos AyreE has been released from his 
position of Director of Merchant Shipbuilding at the 
Admiralty in order to resume his duties as Chairman 
of the Shipbuilding Conference, Mr. W. McArthur 
Morrison is to succeed Sir Amos as Director of 
Merchant Shipbuilding. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Mi of the week preceding 
the meetings. In all cases TIME and PLACE af which 
the meeting is to be held should be clearly stated. 


Beg 7 nr ar angered 
M ony. Tes 18th.—Bradford Technical College. 
er House Efficiency,” V. R. Chadwick. 





6.45 p.m. 
Chemical Engineering Group 
Tuesday, Dec. 12th—Geological Society’s Rooms, 
Burlington House, Piccadilly, W.1. ‘ Forestry 
and the Utilisation of Waste ood and its Products 
as Fuel,” N. Clarke Jones. 2.30 p.m. 
Institute of British Foundrymen 
Saturday, Dec. 9th.—Bristot Brancn: Grand Hotel, 


Broad Street, Bristol. ‘“* mer res fe — and Gases 
in Relation to Casting Defects, Nicholls 
3 p.m.—Luxcotn SEcrion: trechnisal College, 
Lincoln. “Problems in Jobbing Denteesanen 


Ro Technical College, George Street, ‘Gees 
“2 General i ae of Rate Fixing as Applied 
to Aero-Engine Foundry I. Colville. 


3 p.m.—West Ripe Branco: TechnicahCollege, 
Bradford. ‘“‘ The yr tag “ey of uid Metal 
Temperatures and the of Solidification in 
Cast Iron as a Foundry Control,” R. C. Tucker. 


6 
Beturdam, 3 Dec. 16th.—E. Mrptanps Brancx : College of 
Technol Leicester. ‘“‘ Some Interesting Examples 
of Loam Houlding.” R. D. Lawrie. 6 p.m. 
Monday, Dec. 18th.—SuHerrienp Brancx: Royal 
Victoria Hotel, Sheffield. ‘‘ Initial Experience in 
the ration of the Hydro-Blast Process in a Steel 
Foun Fettling Shop,” F. N. Lloyd. 7 p.m. 
Institute of Economic Engineering 
pure, & Dec. 10th.—Waldorf Hotel, a aga W.C.2, 
te Fixing,” P. J. Sturges. 2.30 p.m. - 
Institute of Fuel 
To-day, Dec. 8th.—S8. WatxEs Section : Engineers’ Insti- 
tute, Cardiff. ‘The Application of Flocculation and 
Flotation Principles to the ree id of Low-Grade 
Fuel,” — O. Samual. 4.30 
“Mechanical E 


| controller of prvtiention | Mr. E, T. Judge, M.A. 
(Cantab), chie: 


—$—— 


ma Lane, wu 
jpprorements in 
lic Service von 


Institution of Chemical really 
bam ye, Oe Dec. 16th.—N.W. Brancu: Reynolds Hall, 
Cc of Keerarcg eer geaiih Some Prin. 
ciple of Chemical it Design,” W. H. Demuth, 


3 p.m. 
Institution of Civil Engineers 
Monday, Dec. 11th.—N, IRELAND AssOctATION ; Queen's 
pcg A Belfast. Film and lecture on ‘ The 


hway.” 6.15 p.m. 

Wedneeday, . 13th.—Eprmmures Assoc.:. North 
British prcen gyal ee neaiereh. % Difficulties 
Constructional ¥ Worke ” Oscar Fabor 6 p-in, 


with 

Institution of Electrical Engineers 
To-day, Dec. 8th.—N.E. Stupents: Neville Hall, West. 
Road, Newcastle-on-Tyne. Brains Trust. 


30 Da. m, 

Saturday, Dec, 9%h.—N. Miptanp StupDENTS: Elcc- 
tricity Offices, Whitehall Road, Leeds, “Is there 
a Future for Graduates in Synch Machine 
Design t " H. C. Parker. 2.30 p.m. 

Monday, Dec. 1ith.—N.E. Centre: Neville Hall, West- 
gate Road, Newcastle-on-Tyne. *-** Restriking Volt- 
age as a Factor in the Performance, Rating, and 
Selection of Circuit Breakers,” J, A, Harle and R. W. 
Wild, Ms p.m. 

Tyenion, Pes. 12th,_Scotrisn Centre: Royal Tech. 

Colle George Street, Glasgow. ‘The 
Design Performance of Domestic Electric 
Appliances,” W. N. C. Clinch and F. Lynn. 6.15 
p.m, 

Wednesday, Dec. 13th.—S. Mipi4np.StupEnts: James 
Watt Memorial Institute, Great Charles Strect, 
Brathan, “ Mica and Micanite,” W. B. Robert. 
shaw. p-m.—TRANSMISSION SECTION: Savoy 
Place, Vict nein Embankment, W.C.2. ‘“* Valuation 
and Capitalisation of Transformer Losses,” W. 
Szwander. 5.30 p.m. 

Thursday, Dec. 14th.—Instattations Secrion: Savoy 

, Victoria Embankment, W.C.2. ‘* Organisa- 
tion of Industrial Electrical Maintenance, ile Te, Be 
Nicol. 5.30 p.m. 

Institution of Locomotive Engineers 

To-day, Dec. 8th.—Connaught Rooms, Great Queen 
Street, Kingsway, W.C,2, Luncheon. , 1 p.m. 

Institution of Mechanical Engineers 

ee Dec. 8th.—Scotrish Grapuates: Royal Tech- 
¥ nical College, Glasgow. “ Problems” Evening. 

5 p.m. 
ast Deo. Oth. Ga tgs wemca frown: Fension, 
ton. ‘* Welding as ve) x 8 iy ngi- 
neer,” W. C. Brodie; and film, “‘ The Building of 
* Liberty * Ships in ‘U.B.A.” 2.15 p.m,— WESTERN 
: t V echnical College, 

‘“*A Description of a Bi-Cable Aerial 
Ropeway,” A. E. Higgs. 2.30 p.m.—YORKSHIRE 
Brancu: Royal Victoria Station Hotel, Sheffield. 
“The Application of Fabricated Construction to 
gy ign,” F. Koenigsberger. 2.30 p.m. 

ig Wen .—-Storey’s "Gate, St. James’s Park, 

Bec mg 8.W.1. “Some re meeps in the 
Design of Class I Pressure Vessels,” E. J. Heeley. 


5.30 p.m. 
Tron and Steel Institute 
Thursday, Dec. 14th.—Technical Coll Broadway, 
Dudle »  Besien and Use of 


“‘ Developments in the 
Side-Blown Converter Plants,” C. Fassotte. 


Sa Survey as to Possible 
x ee of ate and 











7 p.m. 
Junior Institution of Engineers 
Saturday, Dec. 9th.—39, Victoria Street, wentesianter. 
3.W1 Presidential Address, Major-General K. C 


 Rpplapeinde 0.B.E. 2.30 p.m. 
Dec. 15th.—39, Victoria Street, 8.W.1. “The 

Relation of Reinforcement of Modern Reinforced 

Concrete Theories,” C. H. Reynolds. 6. 30 p.m. 


agora rire gan 
13th.—Munici; Annexe Building, 





Wednesday, Dec 13th.—Inst. 
Storey’s Gate, Westminster, 8.W.1. ‘ The 
tion of Buildings: Domestic and Industrial,” 
N. 8. Billington. 2.30 p.m.—MipLanp SEcTION : 
James Watt Memorial Institute, Bi 
eles Se eee 2.30 p.m. 
Thursday, Dec. 14th_—E. Mipta cTiow : Notting- 
ham Gas rtment, Parliament Street, Notting- 
ham. “The Efficient Utilisation of Steam,” 
Milnes. 3 p.m.—Yorxs Storton: Chemistry 
Lecture Theatre, University, Leeds. “Coal Tar sam f 
- Products as Fuel and in the Chemical Field,” 
D. W. Milner and E. Brett Davies. 3 p.m. 
Friday, Dec. 15th. .—Soorrise Ssction: Royal Tech- 


cal Coll . “Coal Preparation for the 
Market, i Gon 6.45 p.m. 


Institute of pe Fearne 
piesa Dec. 12th.—85, “ The 
dopecntele of Bhip Fortn,” FH. Todd. 5.30 


Institute of the Plastics Industry 
_— Dec. 14th.—Grand Hotel, Bristol. ‘‘ Densified 
‘ood Laminates,” A. A. Heath. 3 p.m. 


Institute of Refrigeration 

Thursday, Dec. 14th.—Inst. of Méchanical Engineers, 
Storey’s Gate, St. James’s Park, Westminster, 
8.W.1l. “D to Cold Stores Due to Frost- 
and W. H. Ward. 5.30 p.m. 


Institution of Automobile Engineers 


Dec. 10th—Lonpon GrapuaTes: 12, ——. 
, §.W.1. “ General Observation,” A. M. Lo 


3 
Mendee, fi Dec. 11th. —CovENTRY Grapvatss: Technical 
Sea Coventry. Address by Wing Commander 
% R. Cave-Brown-Cave, 6.30 m.—DERBY 


i 


Sunday, 
P 





The new special directors are Mr. D. R. Brooks, 
M.LM.E., chief agent in charge of the company’s 
Durham collieries; Mr. R. A. Hacking, Ss 


mae and GrapvuaTEs’ BRANCH : sthool of Arts, 


9 Recent Developments in Medium- 
"Ei ant Cycle Oil Engines,” C. B. M. 


v Wanehooter Goelogioal ond Mining Society 


Tuesday, Dec. 12th.—Queen’s Chambers, 5, John Dalton 


Street, Manchester, bag opr of Bngeea i in 
my. on t) of those in 
It,” G. Nicholls. 3 p.m. 
Newcomen Society 
Dec. 13th. —Grand Hotel, Colmore Row, 
“ Blast-Furnace Construction and 
eee in 1740,” H. G. Baker, and “A «KF 
Colliery’s Stocktaking of 1784,” Captain E. 
Swan. 3 p.m. 
North-East Coast Institution of Engineers and Shipbuilders 
Friday, Dec. 15th. Bi eyed and Philosophical Society, 
Neweastle le-upon-Tyne. Parsons Memorial Lecture. 
“The Determination of Critical Speeds, Natural 
gg wee and Modes of Mave yn’ by Means of 
Basic Functions,” C. E. Inglis. 6 p.m. 
Royal Institution of Great Britain 
Tote. Dor. oral auemee gays elle ft conga 4 
ater C) ts » ade in Peace an 
Wer Be W. Mackensic.” Bp 
Friday, Dec. 16th.—21, Albemarle Street, W.1. “Rubbers 
and their Characteristics: Real and Ideal,” L. R. G. 
Treloar. 5 p.m. 


Sheffield Society of Engineers and Metallurgists 


gine 


nee, Dec. 11th.—Royal Victoria Station Hotel, Shef- 
field. “The Mechanical of Metal ‘Single 
Crystals,” E, N, da C. Andrade. 6 p.m. , 


Society of Engineers 





Monday, Dec, 11th.—17, Victoria Street, Westminster, 
8.W.i. Annual general meeting. 1.30 p.m, 
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A Seven-Day Journal 


British Internal Combustion Engine 
Research Association 


* Iv is announced that ‘the British Internal 
Combustion Engine Research Association has 
acquired “laboratory premises, immediately 
usable and equipped for the tasks in hand and 
capable of development in all senses. The 
group of buildings is at 111-112, Buckinghain 
Avenue, Slough, and it has been used for 
engine development work for the past seven 
years by a private firm. A number of skilled 
personnel has. been taken over and is engaged 
on direct research work already in actual pro- 
gress, while liaison with other bodies, both 
national and private, increases the volume and 
value of this work. A valuable section is 
the machine shop, which can be used for the 
making of special plant directly. under the 
control of those whose skill will direct the 
ultimate investigation work. Facilities already 
exist for the handling of engines of moderately 
large size, whilst some spare ground allows the 
Council of the Association to think in practical 
terms of extensions. Some of the subjects for 
investigation, all of a general character which 
should benefit industry, include the torsional 
vibration of crankshafts, upon which work has 
already been done and an Association formula 
will shortly be issued. Pressure charging and 
corrosion are being studied, also the load and 
speed capacity of bearings and the fatigue 
strength of cast iron crankshafts. Other 
subjects include the surging and corrosion of 
valve springs, high-duty cast iron gear wheels, 
valve cages, and inserted valve seats, the limits 
of engine performance, and heat flow and com- 
bustion phenomena. The excellent work of the 
Automobile Research Committee of the Insti- 
tution of Automobile Engineers on cylinder 
liner wear will be extended to deal with the 
larger bore sizes, which concern members of 
the Association. Outside the Slough laboratory 
other sections of the research programme are 
being dealt with in co-operation with the 
Association’s members, and also by private, 
educational, and national organisations with 
which the Association is in active liaison. 


The British Engi >A alae 


Ar the annual general meeting of the British 
Engineers’ Association, which was held in 
London on December 7th, resolutions were 
adopted unanimously confirming the arrange- 
ments made for the linking up of the sectional 
trade associations with the B.E.A. and for their 
representation on its Governing Council. It 
was previously decided that membership of the 
B.E.A. should be open to sectional trade asso- 
ciations whose members are mainly concerned 
with the mechanical engineering industry. 
During the past year some twenty sectional 
trade associations have been working in 
collaboration with each other through the 
B.E.A. as a focal centre, and with the largely 
increased membership of individual manufac- 
turers the work of the Association has grown 
extensively. In his report the Director, Mr. 
A. W. Berry, M.I.E.E., made reference to the 
close contacts between the Association and the 
appropriate Government Departments. Many 
committees, he said, were serving in the 
interests of the industry as.a whole, and it was 
important, to secure co-operative effort for the 
re-establishment of post-war export markets. 
The Hon. J. K. Weir, managing director of 
G. and J. Weir, Ltd., was elected by ballot as 
@ new member of the Council. At the subse- 
quent Council meeting the President, Mr. Cecil 
Bentham, M. Inst. C.E., M.I. Mech. E., was 
thanked for his services during the past year, 
and was re-elected President of the Association. 
Lieut.-Colonel H. B. Riggall, assistant managing 
director of Ruston and Hornsby, Ltd., and 
Mr. C. K. F. Hague, deputy managing director 
of Babeock and Wilcox, Ltd., were elected 
Vice-Presidents of the Association. Following 
the usual custom, a lunchéon was held after 
the annual meeting, and the members were 


addressed by Sir Francis Joseph, Bart., acting 
chairman of the United Kingdom Commercial 
Corporation, Ltd., and by Sir Charles Bruce- 
Gardner, M.I. Mech. E., the Chief Executive 
for Industrial Conversion at the Board of Trade. 


Wages Councils 


A Waces Councits BILL was introduced in 
the House of Commons on December 6th by 
Mr. Ernest Bevin, Minister of Labour and 
National Service. One of the main proposals 
of the Bill is to provide additional powers 
whereby a Wages Council can be established, 
subject to a recommendation by an inde-. 
pendent commission of inquiry, if the com- 
mission is of opinion that voluntary machinery 
is inadequate and as a result a reasonable 
standard of remuneration is not being main- 
tained. The Minister will be empowered to 
make an Order establishing a Wages Council 
if he is of opinion that no adequate: machinery 
exists for the effective regulation of the 
remuneration of any workers, and that, having 
regard to the existing remuneration of such 
workers, it is expedient that such a Council 
should be established. Application for estab- 
lishing a Wages Council may be made to the 
Minister either by a Joint Industrial Council or 
similar body, or jointly by employers’ organisa- 
tions and trade unions which habitually take 
part in the settlement of remuneration and 
conditions of employment of the workers con- 
cerned. A commission of inquiry appointed to 
deal with a particular reference will consist of 
not more than three independent persons, with 
not more than two persons representing 
employers and two persons representing workers. 
Part II of the Bill, dealing with Wages Regula- 
tion Orders, states that a Wages Council will 
be able to recommend the fixing of “ statutory 
minimum remuneration ”’ instead of “ minimum 
rates of wages,” and will be able to recommend 
paid annual holidays beyond one week. For a 
period of five years employers will be under 


virtue of agreements between employers’ 
organisations and trade unions representing 
substantial proportions of employers and 
workers engaged in the industry in the district 


The Central Board has notified the Com- 
missioners that it has fixed for the said schemes 
the same tariff from January Ist, 1945, as that 
which is applicable up to December 31st, 1944. 
A further communication in similar terms. has 
been addressed to each of the principal associa- 
tions of the electricity supply industry. 


Catalogues and Export Trade 


Tue Paper Control has recently made avail- 
able some additional supplies of paper for 
catalogues which are intended to further export 
trade, and the Censorship authorities are anxious 
to ensure that no interference or delay should 
occur in the dispatch of such catalogues over- 
seas.. In an announcement issued on December 
llth, the Ministry of Information pointed out 
that manufacturers, in addition to describing 
the goods they have to offer, might wish to tell 
their customers something of the work they 
have done during the war and the added experi- 
ence they have gained from it. As catalogues 
intended to be sent abroad might reach the 
enemy, any account of war activities, unless 
carefully considered, might reveal information 
of military value. An arrangement has there- 
fore been made that if the portion of a cata- 
logue dealing with a manufacturer’s war 
activities has been submitted to the Press 
Censorship and passed, and three specimen 
copies of the catalogue as finally produced are 
lodged with the Postal and Telegraph Censor- 
ship, copies dispatched thereafter will be imme- 
diately released by the Censorship. Submissions 
and specimen copies should be sent to the 
Technical Section, Ministry of Information, 
Room 101c, Senate House, Malet Street, W.C.1. 
Censorship permits are required for the dispatch 
of catalogues by parcel post or as freight to 
certain countries, details of which may be 
obtained from any Post Office. Applications 
for permite should be addressed to the Permit 
Branch, Postal and Telegraph Censorship 
Department, Aintree, Liverpool, 9. In no 


obligation to observe terms and conditions of | event need the portion’ of the catalogue dealing 
employment noi less favourable than those! solely with the goods offered for sale be sub- 


The British Industries Fair - 
SPEAKING at the luncheon of the Institute of 


concerned. The Bill does not apply to persons Transport, on Monday, December llth, Mr: 


employed by the Crown. 


Electricity Supply Tariffs 


Unper the Electricity (Supply) Act, 1926, 
the Electvicity Commissioners, in December, 
1943, announced that for the purposes of the 
fixation by the Central Electricity Board of 
i South-East England, East 
England, North-West England and North 
Wales, and Central England electricity schemes, 
they had approved under the Act a further 
budgetary term of two years, in each case from 
January Ist, 1944. The period approved by 
the Commissioners for the purposes of the 
initial fixation by the Central Electricity Board 
of a grid tariff for the South-West England and 
South Wales electricity schemes expires on 
December 3lst, 1944, and the Central Board 
recently submitted to the Commissioners esti- 
mates covering a period of one year from 
January Ist, 1945, of the trading results antici- 
pated under the said schemes, if they continued 
to be operated on the basis of a tariff identical 
with that then in force. The Commissioners 
also received from the Central Board an applica- 
tion for the requisite approvals under Section II 
of the Electricity (Supply) Act, 1926, in respect 
of the tariff proposed to be fixed by the Board 
for the said schemes as from January Ist, 1945. 
After due consideration of the estimates, the 
Commissioners approved for the South-West 
of England and the South Wales. electricity 
schemes further budgetary term of one year 
and the principles for ascertaining the com- 
ponent parts of the tariffs and allowed an 


Harcourt Johnstone, the Secretary of the 
Department of Overseas Trade, outlined plans 
for helping export trade after the war. He 
spoke of the British Industries Fair of pre-war 
days and said that he had resuscitated the 
British Industries Fair Advisory Committee. 
The ‘first. Fair after the war would be held, he 
said, as soon as possible after the defeat of 
Germany. Generally speaking, Mr. Johnstone 
said, it was felt that the Fair should concen- 
trate more on export trade than in the past, 
but it was quite possible that in the first year 
of its resumption it would take on a modified 
form. Should the war situation allow, it might 
take place in the spring of 1946; but, on the 
other hand, it might not be possible,to stage a 
really successful Fair until the spring of 1947. 
An officer who was fully able to deal with fairs 
and exhibitions had been brought back to the 
Department of Overseas Trade, and arrange- 
ments for the Fair would be made so that it 
could be held at the earliest possible moment. 
With regard to the staffing of the Department, 
Mr. Harcourt Johnstone said that at the out- 
break of war the Department of Overseas Trade 
had a home establishment of 423, but some two 
years ago the staff had been reduced to under 
100 officers. Now the staff had been increased 
to 180, and in the New Year it would be 
increased to about 250. Reductions have also 
taken place in the oversea personnel, but. they 
would be made up when possible. It was his 
intention to strengthen a large number of posts 
over sea by the employment of a special type 
“rd market officer with actual local business 
ience. The Oversea Trade Development 
Council had now resumed its meetings. 








appropriate margin in respect of that period. 
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The Engineer in India 


By Professor C. A{MIDDLETON SMITH, MSc., LL.D., M.I. Mech. E. 
No. XIII—(Continued from page 448, December 8th) 


THE ENGINEERING AND ALLIED INDUSTRIES 


URING the nineteenth century India’s 

expanding engineering industry was con- 
cerned mainly with railway repairs. Then 
came the needs of the Public Works Depart- 
ment for work connected with irrigation, 
bridge making, buildings, &c., and also the 
demand from the jute, cotton, coal, cement, 
and other large-scale industries. The Jam- 
shedpur steelworks provided material for the 
manufacture of machines, implements, and 
other metal goods, formerly imported, and 
the Government established ordnance 
factories in five centres, each of which ten 
years ago employed several thousand men, 
and now many more. 

The first figures available for comparison 
are those of 1903, when there were only 
seventy engineering works of all descriptions, 
employing 52,000 men. In 1931 the railway 
workshops employed about 125,000 people 
and other metal engineering workshops nearly 
80,000. There was such a demand for tin- 
plate that about ninety Welsh tinplate 
workers were engaged to start up factories in 
India and to train native workers in them. 
Ten years ago a number of firms concerned 
with the engineering and allied industries 
became associated in the Indian Engineering 
Association, the total capital then represented 
being Rs. 12 crores (£9 million). 

It was unfortunate that, just as the engi- 
neering industry was developing, there came 
the world-wide slump with the crash in prices 
and cut-throat competition. Then, again, 
many of the industries were adversely 
affected by high capital costs and the diffi- 
culty of obtaining trained and reliable labour. 
Thedemands of the war have had a tremendous 
effect upon the extension of engineering 
factories, and there can be no doubt that 
many of these factories will be used when 
peace returns to supply the Indian market. 
The problem of tariffs is complicated by 
politics and the danger of placing the burden 
of higher prices on purchasers. The  ten- 
dency, before the war, was to establish 
branch factories and assembly plants, 
branches of large concerns established in the 
more highly industrialised countries. 

During this century several British engi- 
neering firms have established subsidiary 
companies that market, and in some cases 
assemble, their products in different parts of 
the British Empire. It is a system which 
has many advantages over the older method 
of appointing merchant agents. 


THe CHEMICAL INDUSTRIES 


There are data to prove that the country is 
well endowed, both as regards raw materials 
and markets, for the development of large- 
scale chemical industries. The war demands 
have no doubt caused the production, in 
quantity, of various types of mineral acids, 
alkalis, coal tar products, vegetable and 
essential mineral oils, dyes, alkaloids, ferti- 
lisers, disinfectants, &c. Even before 1939 a 
number of chemicals, including caustic soda, 
magnesium chloride, sandalwood oil, thymol, 
red lead, and zinc chloride were produced on 
a commercial scale. As far back as 1919 
some 18,000 tons of sulphuric acid were manu- 
factured and under 3000 tons were imported, 
but the acid manufactured came from sulphur 
imported from Sicily or Japan. The Munitions 
Board (before 1939) had reported that it was 


practicable to obtain the raw material by a 
process of manufacture of Burmese zinc 
concentrates. That may be taken in hand 
after the war, but it seems probable that 
great quantities of sulphuric acid have had 
to be imported for war industries during the 
war years. 

It was said that there was a great possi- 
bility of building up a number of industries 
using oil and fat. The country had consider- 
able advantages for the production of soap, 
e.g., there are vegetable oils and fats, plentiful 
markets, a tariff on imported soap, suitable 
labour, relatively cheap land and compara- 
tively low taxation. The objection, on 
religious grounds, to the use of animal fats 
should help the market for substitutes made 
from vegetable oils. If the seeds are crushed 





vitamins are removed, whereas the hand 
mills supplied ‘“ yellow rice,” more nutritious 
for the consumer. ' 

India had practically a monopoly of the 
shellac industry ; this century has witnessed 
an increasing demand for the material for 
the manufacture of varnishes, gramophones, 
electrical insulation, &c. Silk and artificial 
silk industries have been developed this 
century. Revenue duties aided the match 
industry. There are some large paper mills, 
Import duties and the policy of the Indian 
Stores Department to purchase goods, such 
as electric lamps and appliances, rubber 
tyres, &c., have led to the development of 
many minor industries. 

The industrial revolution in India was 
perhaps slow in starting and developing, but 
the industrialists and the Government should 
benefit from the experience of other coun. 
tries. There still remain obstacles to pro- 
gress, especially social customs, which it is 
impracticable, if not impossible, for the 
Government to attempt to reform, for there 
would be intense opposition. As Professor 





Hill and others have emphasised, there can 








in India, rather than exported, as in pre- 
war years, oil cake would be available as 
cattle food and manure. Soap is a by- 
product of the vegetable oil industry ; before 
the war the Munitions Board suggested that a 
large-scale soap industry might be built up, 
and as glycerine is a by-product we may 
suppose that efforts have been made to 
obtain it. Chemical industries need to be 
supplied with a cheap source of power, which 
should result from the industrial develop- 
ment in recent years. 

The plantation. industries have been estab- 
lished by Europeans, with European capital. 
They are organised as large-scale industries, 
including the control of the cultivation of 
crops as well as the preparation of goods for 
consumption. The improvement in the 
cultivation of sugar resulted in remarkable 
progress in the provision of a modern sugar 
refining industry, especially after a protective 
duty on sugar was imposed in 1932. Rice 
and flour mills, equipped with modern 
machinery, had begun to supplant the old- 
fashioned hand mills. The machine milling 
process produces “‘ white rice ’’ from which a- 











part of the outer covering and much of the 
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be no general increase in the prosperity of the 
masses so long as the income of individuals 
is absorbed by an increase in population 
instead of by a rise in the standard of life. 
Then again, until thé extension of primary 
education enables workers to find: useful 
ways of spending their money, they have no 
incentive to earn more, because of their 
restricted outlook. There are hopeful signs 
that, slowly perhaps, the genius of the East 
and the West will be united so that exact 
science and technical ability may be much 
more extensively. applied to conditions in 
India. It may be practicable, because of the 
very varied and social resources of the 
country, eventually to form India into a self- 
sufficing economic unit, like the U.S.A. That 
involves much closer co-operation between 
the Indian States and British India. Unified 
administration has been made possible by 
mechanised transport and communications. 


TECHNICAL EDUCATION 


It is notable that influential Indians are 
making efforts to increase facilities for tech- 
nical training. Two educational experts from 
England, Messrs. Abbott and Wood, visited 
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India in the winter of 1936-37 and produced 
a report which attracted considerable atten- 
tion in India and outside. Since the report 
was issued the Committee on Technical 
Education of the Central Advisory Board of 
Education of India has made certain further 
recommendations, because the war has 
radically altered the Indian industrial system 
as it was when Mr. Abbott, Chief Inspector of 
Technical Schools in England, saw it. 

The war has created a great increase in 
the demand for technicians of all grades. In 
addition, the urgent need for skilled and 
semi-skilled workers caused almost every 
technical institution in the country to become 
a centre of technical training schemes. This 
has led to the recruitment of many young 
men who would not otherwise have chosen a 
technical career and the prejudice against 
industrial employment has been broken 
down: 

It has been decided to continue the Tech- 
nical Training Centres for eighteen months 
after the war to complete the training of 
workers where required. It has been empha- 
sised that the great need is to concentrate ‘on 
training the supervisory grade, the grade 
intermediate between the management and 
the operatives. As many students as possible, 
and especially those likely to become tech- 
nical instructors, should be sent abroad to 
obtain first-hand experience of foreign and 
industrial methods. 

In general the scheme.for technical instruc- 
tion follows that in use in England, with 
technical high schools with full-time courses 
of the National Diploma type or advanced 
part-time courses of equivalent standard. 
It is suggested that provision should be made 
for 75,000 in‘ technical institutions and a 
25,000 annual intake into universities. The 
skilled artisan class will be trained in junior 
technical trade or industrial schools. While 
evening instruction will be available, the part- 


main function, originally, of Indian uni- 
versities was to conduct examinations for a 
number of affiliated but largely independent 
colleges, but in recent times some have 
undertaken teaching responsibilities, created 
research departments, and provided _resi- 
dential accommodation. A great weakness 
has been the lack of endowments. The 
unemployment of university graduates is 
revealed by the official statement, “ the 


2719; education, 2936. There were 1404 
science post-graduates and 184 science research 
students. ‘‘ The present state of affairs in 
Indian universities gives cause for concern. 
The gravest of these is their failure to relate 
their activities to the practical needs of the 
community as a whole.’ In short, there is 
an urgent need to provide, in all sections of 
education, from the universities down to the 
higher schools, more facilities for scientific 














numbers of those inadequately or unsuitably 
employed would probably exceed 50 per 
cent.”* The report also states: “A great 
deal too much importance is attached to 
examinations and examinations themselves 
put a premium on book learning of a 
narrow kind at the expense of original think- 
ing and real scholarship.” 

In 1936-37 the ratio of matficulates, inter- 





time day system is also recommended, as is 
the sandwich system, of particular value to 
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India, where there is an over-academic 
tendency of too many technical courses. 

It is also hoped to extend the idea of a 
modern polytechnic, or people’s university, 
in thickly populated districts. It is encourag- 
ing that an Association of Principals of Tech- 
nical Institutions in India has been formed to 
formulate a national policy of technical 
education and to establish all-India standards 
for courses in the major branches of 
instruction. 

There are fifteen universities in British 





India and three in Indian States. The} i944 





MAKING MACHINERY 


mediates, and graduates was 6: 2:1 (a usual 
ratio), showing how many failed to complete 


the course. More students should receive a 
higher education. In the United States, 
Russia, Great Britain, and India university 
students in each country number one for 
every 225, 300, 690, and 2206 persons respec- 
tively who have not entered a university. 
Of the 176,291 students in intermediate 
and degree classes (1941-42) in the eighteen 
universities, the number reading for pro- 
fessional degrees were: law, 7866; com- 
merce, 6490; medicine, 6871; engineering, 
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and technical instruction. It is obvious that 
experienced foreign technical instructors will 
be needed. Indians should remember that 
the rapid industrial developments in Japan 
were largely due to the British engineers who 
gave instruction in that country. 

It is noticeable that many skilled workers, 
such as carpenters, shoemakers, &c., are 
Chinese, especially in the Calcutta area. This 
may be due to the absence of facilities for 
training Indian skilled workmen in the trades 
that employ Chinese. An increase in the 
number of trade schools should be advocated 
by Indian politicians. 

Amongst the pioneer institutions in the 
British Empire for training professional engi- 
neers, Coopers Hill College, near Windsor, 
founded in 1871, gained a high reputation. 
There, in nine years, some 316 qualified engi- 
neers passed out to serve in the India Public 
Works Department. The College was closed 
by the India Office for the sake of economy, 
a doubtful policy, as it had served India so 
well. 

The College of Engineering, Poona, has 
been developed from a technical school opened 
in 1854. It is now a First Grade College 
affiliated to the University of Bombay, which 
awards the degree B.E., Civil and Mechanical. 
There are sixty entrants each year for a three- 
year course. There are also eighty entrants 
for a diploma course of three years. The 
College contains science and engineering 
laboratories. It is financed by the Govern- 
ment of the Bombay Presidency. 

The Indian Institute’ of Science was 
founded at Bangalore in 1911 by the Tata 
family, with Government assistance. There 
‘are now several other first-class institutions 
giving advanced technical training (such as 
the Cawnpore Technical Institute and the 
Victoria Jubilee Technical Institute, 
Bombay), a large number of institutions for 
training mechanical and railway engineers, 
and a yet larger number of technical and 
industrial schools. 

Before 1939 progress with technical educa- 
tion was disappointing. Financial considera-. 
tions made it difficult to obtain qualified 
teachers, employers were not very helpful, 





* Report by the Central Advisory Board of Education, 


the cost of training was relatively high for 
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artisans, and students of a higher social status 
expected high pay and responsible positions 
when their college courses ended. Given 
good instructors, Indian students can become 
useful engineers. The chief problem is to 
obtain suitable instructors. 


CoNCLUSION 


It has been impossible to deal with all of 
the many important engineering develop- 
ments in India. A famous engineer, Sir 
Frederick Palmer, who had worked in the 
country for more than twenty-five years 
(nearly eighteen years being in the service 
of the East Indian Railway and eight years 
as engineer to the Port of Calcutta), con- 
cluded his Presidential Address to the 
members of the Institution of Civil Engineers 
(1926), which recorded some of his work in 
India, with these words :—‘‘ Many volumes 
could be written and still leave undescribed 
a number of important works, particularly in 
mountain railways, bridge building, and irri- 
gation.” There are romantic stories that 
man i who have worked in India 
could record, but unfortunately they hesitate 
to write about their own deeds. Yet, 
. although Rudyard Kipling spent only seven 
years of adult life in India, he gave us 
glimpses which remain fixed in our minds. 

The main purpose of this series has been 
to explain, in general terms, the practical 
achievements of the British during the 
last hundred years in India. One important 
result has been that prominent Indian indus- 
trialists and engineers are now convinced 
of the advantages that have resulted, and 
will continue to benefit the people of India, 
because of the great engineering schemes that 
have been carried out. 

An Indian economist and historiant has 
written :—“‘ The real cause of India’s poverty 
must therefore be sought not in disease or 
illiteracy, which are but the symptoms, nor 
yet in Indian customs and beliefs, nor again 
in the population figures, but in the economic 
organisation on which the whole life of the 
country is based. The outstanding feature 
of this organisation is easily defined; it is 
the excessive disproportion between agri- 
culture and industry. Roughly speaking, 
74 per cent. of the people of India get their 
livelihood from agriculture, as against 11-6 
per cent. in England, 26-3 per cent. in the 
U.S.A., 28-6 per cent. inGermany, and 40-7 
per cent. in France. Indian industries are 
under-developed.” 

The obvious remedy, if this thesis is 
accepted (as it will be, except by a compara- 
tively few extremists), is, it is clear, that 
the energies of all true friends of India, 
native and foreign, should be devoted to any 
efforts that will increase the development of 
India’s industries. The vast majority of 
mankind are much more interested in securing 
a decent standard of living than in forms of 
Government, provided that they are certain 
of securing justice, peace, and taxation which 
it is possible for them to bear. 

If any proof were needed of the realisation 
of the advantages of applied science for India 
in the minds of certain Indian leaders of 
industry, the recently published “ Plan of 
Economic Development of India ”{ supplies 
it. Of the Four Freedoms advocated by our- 
selves and our Allies, the most pressing for 
India (and East Asia) is freedom from want. 
Ten years ago no plan to mitigate the cruel 
poverty of millions of people in India would be 
considered if it involved the expenditure of 
more than some thousands of pounds 
sterling. Sir Purshotamdas Thakurdas and 
seven other prominent Indian industrialists 





+ K. 8. Shelvankar. 
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recommend the expenditure of £7500 million 
spread over fifteen years. They have placed 
the production of power first in the list of basic 
industries. They aim to build 21,000 miles 
of railways and 300,000 miles of roads, to 
increase the area affected by canal irrigation 
some 200 per cent., together with an addi- 
tional 48 million acres to be irrigated by wells, 
tanks, &c., and to spend £75 million on 
water supply and sanitation. Astronomical 
figures include £1000 million to be spent on 
increasing agricultural production, £1650 
million on rehousing, and more than twice 
that sum on developing industry. - 

A distinguished Indian administrator and 
historian, Sir William Hunter, forty-five 
years ago used words which ring as true 
to-day as when first spoken : “ In thinking of 
her work in India, Great Britain may look 
back proudly, but she must also anxiously 
look forward.” Since that statement was 
uttered many endeavours have been made 
by the British to aid India. To-day soldiers 
from Britain, as often in the past, are fighting 
alongside Indian troops, trained and led by 
British officers, to repel invaders who fight 
to enslave Indians. British and Indian engi- 
neers and technicians are working long hours 
in India to increase the supplies needed by 
the armies of the United Nations. 

Historians and others who have had no 
technical training have often paid a generous 
tribute to the value of the practical achieve- 
ments of British engineers in India. Words 
written by the eminent Oxford Lecturer in 
Modern History, Sir J. A. R. Marriott, in 1939, 
about India should be circulated all over the 
world. They are: “ British brains, British 
enterprise, and British capital have trans- 
formed the face of the country. Means of 
communication have been improved out of 





recognition. Irrigation works on a stupend. 
ous scale have brought 30 million acres under 
cultivation, and have thus greatly added to 
the wealth of a people who still live mainly by 
agriculture, The standard of living, though 
still low, has steadily risen, and subsistence 
has more than kept pace with a rapid increase ° 
in population. Above all, famines, which by 
their regular recurrence had formerly pre. 
sented a perennial problem to successive 
administrators, have been virtually elimi. 
nated. This great task has been achieved 
by improved sanitation (much resented by 
the beneficiaries), by canalisation, by irriga. 
tion, by the development of means of trans. 
port, and particularly by carefully devised 
schemes for relief work. Despite all this, 
there is still much discontent, especially 
among politically minded Indians. As a 
rebuke to such ingratitude, the words of a 
broad-minded Moslem, Sir Syed Ahmed, 
deserve to be recalled: ‘ Be not unjust to 
that nation which is ruling over you, and 
think on this, How upright is her rule. Of 
such benevolence as the English Government 
shows to the foreign nations under her rule, 
there is no example in the history of the 
world.’ ’’ 

Great Britain may indeed “look back 
proudly.” But in these days of great pub- 
licity it is foolish of the British people to be 
content with the old adage, ‘‘ Truth will out.” 
The truth must be made known or it will be 
buried under a mass of false statements. It 
cannot be too often stated that, for a century, 
the British have done their utmost to estab- 
lish in India the Four Freedoms recently 
announced in the Atlantic Charter. In the 
endeavour to establish those Four Freedoms 
in India engineers have played a prominent 
part. 
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No. I11l—{Continued from page 457, December 8th.) 


ONTINUING the discussion on Thursday, 

Mr. T. Carruthers concurred with 
Elliott that break-outs were the result of a 
long-term cyclic process, and he had in recent 
furnaces endeavoured to make the length of 
the term of the cyclic process as long as 
possible. : 

In the first place, he had made the wall as 
thick as was reasonably permissible (4ft. 2}in. 
in the latest furnace), of high-alumina 
Micklem clay. Secondly, to prevent or reduce 
the action of the blast causing erosion of that 
thick wall and at the same time to curtail the 
erosion that might be due to slag, he had 
employed two rows of close-spaced water- 
cooled copper plates below the tuyeres at 
near flushing slag level, taking care to make 
the plates in one row completely overlap 
those in the other. Thirdly, he had fitted 
inside the steel hearth jacket some carefully 
designed water-cooled staves, 6in. thick, in 
order to give a big weight of cold casting to 
chill any liquid metal that penetrated the 
thick wall. 

The enterprise of Mr. Elliott in adapting 
and developing the Continental practice of 
using carbon bricks for the hearth was very 
praiseworthy, and Mr. Carruthers said that 
at Wokington they were using carbon bricks 
for the next re-line. The argument for their 
use was complete—they should be inert to 
the action of both slag and metal, and their 
high conductivity should make the water 
cooling of the hearth much more effective. 

Dr. J. H. Chester suggested that the 
amount of oxygen mentioned by Mr. Halli- 





day, although very serious with a fire- 


.| clay brick, would not be serious with a carbon 


brick. The oxidation would be well back 
from the working face and would be distri- 
buted over a wide zone, and the only effect 
would be a slightly increased porosity in part 
of the carbon brick. 

Dr. G. R. Rigby (British Refractories 
Research Association) suggested that break- 
out was based essentially on the shrinkage of 
the brickwork, and that if a hearth preserved 
its contour there had been no breakdown. 
The theory would suggest that break-out 
would be favoured by a highly fluid iron, 
because that would te most easily 
into the brickwork. Another factor was the 
degree of superheat carried by the iron. 
That was also tied up with fluidity. He liked 
carbon bricks, not for reasons of slagging, 
but because they did not shrink. He sug- 
gested that carbon bricks were the solution of 
the break-out problem. 

Mr. W. A. Akhurst illustrated, with the 
help of models, a method of charging which 
he had devised, whereby the bell could be 
dispensed with, having regard to the irre- 
gular cross-sectional composition of the 
various sizes of materials and fines caused 
by the bell method of charging and the diffi- 
culties resulting. By his method the material 
could be put into the furnace in layers of any 
predetermined depth and horizontally flat 
across the throat of the furnace. 

Mr. I. 8. Scott-Maxwell wondered whether 
there was something fundamentally wrong 
with the design of Mr. Elliott’s furnace, which 








ad 
ry 
Le 
Se 
d 


s 


me Ose & BS 


- &F 


Mv 











Dec. 15, 1944 


THE ENGINEER 





467 














would account for the irregular stock move- 
ment, scaffolds, and hearth break-outs. 

At Colvilles, since the beginning of this 
year they had been operating on a great 
number of different ores, and had had 
tuyere sizes of 5in:, 6in., and Tin. all round 
the furnace, and intermediate combinations 
of alternating 5in. and 6in., and 6in. and Tin. 
They had blown wind volumes of from 
26,000 up to 36,000 cubic feet. Generally, 
speaking, the furnace had gone weil under 
all conditions, whereas it would not have 
done so but for the trouble taken with the 
tuyeres. 

The. furnaces at Colvilles were built com- 
pletely solid in concrete, and that was a good 
way of keeping the air out, if it were air that 
caused break-outs. In laying the hearth 
bricks, they broke the horizontal joints, and 
the vertical joints were continuous, which 
was the other way round from the usual 
practice. In other words, the iron was not 
allowed to percolate in a horizontal direction 
towards the outside of the furnace. He 
agreed that it was impossible to get out the 
salamander by tapping, and that it was 
necessary to blast it out. But he believed 
the salamander would be very small when the 
hearth was laid in that way. 

Mr. T. R. Hodson mentioned an important 
physical property which he called “re- 
boundability,” which determined the extent 
to which a piece of material would rebound 
after striking the burden materials. | It 
varied widely, as was shown by comparing 
soft raw ironstone with coke. It was a 
potent factor, particularly when burdens 
contained a number of components and the 
V stockline was used. A table of bell pro- 
portions given in the report. showed that in 
Appleby-Frodingham practice the area of 
the furnace under the bell varied from 43 
to 59 per cent. It also showed that in two 
of the furnaces some of the material, apart 
from falling from the bell, had to bounce or 
roll distances up to 9ft. 9in. radially to reach 
their final position. Segregation was inevit- 
able, particularly in view of the variations in 
reboundability. 

Mr. G. A. Young mentioned an experience 
at Ebbw Vale in lining a Treadwell tower 
mixer with 42 per cent. alumina firebrick, 
since it was not possible to see what was 
happening in a blast-furnace. The in-pouring 
was on one side and the out- ing spout 
on the other., When pouring the charge out 
of the receiver, the slag and the iron travelled 
along the wall and so to the outer pouring 
spout, and it was on that side of the mixer 
that the wear occurred. Thus he supported 
Mr. Elliott’s theory that turbulence, the iron 
being of high phosphoric quality, had a good 
deal te do with the erosion of the lining of 
the blast-furnace. 

Mr. R. Sharp recalled that Mr. Johnson, 
at the morning session, had quoted a coke 
consumption of 21-23 ecwt., but had not 
indicated the percentage of scrap used. That 
was important, and he suggested that Mr. 
Johnson was using 5 cwt. of scrap per ton 
of pig. 

In a reference to the 1/1 lime/silicon ratio, 
he said his experience in Northamptonshire 
was that one would probably get an average 
sulphur content in the iron of something like 
0:25 per cent. He had found by experience 
that the 1/1 ratio was not absolutely essen- 
tial in the process. He had done better by 
increasing the ratio to about 1-1/1, 35 of 
lime to 32 of silica, and also by adding 
enough dolomite to increase the magnesia 
from 4 to 7 per cent. . That, gave a hotter and 
smoother working furnace and brought the 
sulphur down to about 0-1 per cent. By 

desulphurising that he could make an iron 





the Control; in fact, the average sulphur 
was about 0-04 to 0-05 per cent. 
The meeting then adjourned until Friday. 


PREPARATION OF THE BURDEN 


The first part of the morning on November 
24th was taken up with a discussion on the 
preparation of the burden. 


Before this took place, however, Dr. 
Coleclough made one or two references to the 
discussion on the previous morning. He 
said there appeared to be a little misappre- 
hension as to what was intended by the 
statement that the average coke consump- 
tion using British ores was about 27 cwt., 
and he drew attention to the specific figures 
mentioned, using 100 per cent. British ore. 
With the present price of coke, there were 
very few blast-furnaces in the country using 
100 per cent. British ore. The tendency was 
to use the highest possible proportion of 
scrap in the burden, and therefore some 
adjustment of the figures as was 
necessary to get at the true figure with 100 
per cent. British ore. His second point was 
that in the position he was privileged to hold 
it would be unfair and unwise on his to 
use data which referred to any parti firm 
operating in this country, and therefore, for 
the purpose of discussion, he had deliberately 
abstained from referring to anybody’s specific 
practice, and had dealt purely with prin- 
ciples. He did not wish that anybody should 
seek to identify any of the figures given in his 
paper with anybody’s practice. 

It had been mentioned in the discussion 
on the previous morning that the reduction 
in fuel consumption which he had men- 
tioned could not be regarded as a net figure. 
If the coke consumption in blast-furnaces 
was reduced, then obviously there would not 
be so much waste material available from the 
blast-furnace for use in other directions, and 
the fuel coming away from the blast-furnace 
which was to-day utilised would have to be 
replaced. He admitted that, and was very 
glad it was so, but in admitting that he must 
say frankly that he would hesitate for a long 
time before he would advise any iron-making 
firm or any engineer to put in coke ovens to 
make coke to burn in a blast-furnace to make 
blast-furnace gas to burn under a boiler to 
raise steam, when he could raise steam from 
the lowest possible grade fuel. 

Dr. H. L. Saunders ‘said there were two 
ways in which the burden might be pre- 
pared, viz. (a) externally, by drying, calein- 
ing, blending, and sintering, and (5) intern- 
ally, by means of controlled distribution. 
Good sinter should not be a rarity if greater 


Sinter conferred the burden a measure 
of openness of texture that could hardly be 
secured by any other means. It differed, 
however, very radically from ore in its 
behaviour toward carbon monoxide at low 
temperatures. 

Bonding in a sinter was a highly complex 
process, and it often happened with self- 
fluxing ores that a slag was formed prefer- 
entially, especially when the amount of 
reduction was small. The melting points of 
the Appleby-Fredingham sinters seemed very 
low, and suggested that too much ceramic 
bond was present. That was a pity, and the 
more so if it happeried to be of a fayalitic 
charaeter as well. Porosity was destroyed 
before the material even reached the furnace. 
The solution lay in the selection of the raw 
materials whenever possible. Too often there 
were dumps which had to. be cleared, irrespec- 
tive of suitability. 

With regard to distribution, many blast- 


control were exercised during its production. } ; 


the steep radial temperature gradients con- 
sequent upon irregularities of gas flow, and, 
speaking generally, he said that distribution 
must be improved. The one obvious answer 
was closer size ing. s 

In the ideal burden the pressure drop across 
a horizontal layer of uniform thickness would 
be the same between corresponding points. 
Was there any method of approach towards 
that end? After making a number of 
suggestions, Dr. Saunders concluded that the 
need for better distribution was universally 
admitted, and it only remained.to ascertain 
the best method for the nearest approach to 
the ideal. He could not agree with Mr. 
Elliott that this was wasted effort. 

Mr. E. M. Summers said that he was 
meting on a burden of 60 per cent. brown 

ortham: ire ore and 30 » cent. 
carbonate ore, the latter being in’ 
gas-fired furnaces. Calcining must take place 
somewhere, and if it took place inside the 
furnace, CO, was given off, with a consequent 
reaction with the descending coke, which 
resulted in loss in fuel efficiency. It could 


amptonshire ore, at the blast-furnace plant. 
Dr. A. W. Groves, as one who for the past 
4} years had served as the geologist to the 
Iron and Steel Control, spoke on the subject 
of beneficiation of our low-grade bedded ores, 
and added that geology was at the root of the 
whole matter. Referring to German ores, 
he said that where beneficiation had proved 
successful, it would appear that the minera- 
logical and petrological conditions were more 
favourable than in the bulk of our ores. In 
other cases in Germany it was significant 
that repeated attempts at beneficiation up 
to 1939 had failed. The problem therefore 
was, first, a mineralogical one, and, secondly, 
one of ore dressing, but full knowledge of the 
i was the first essential. Much 
detailed work remained to be done on the 


outstanding question was, Who was to carry 
out this work ? In his view, that task should 
be a thoroughly co-ordinated piece of national 


—s 


(To be continued) 








ment was first: estimated te require three years, for 
completion, but was ed up because of the 
urgent need for high-grade ore for war plants, and 
was finished in half that time. The ore is taken 
from the bottom of the 15-mile lake, and because 
‘of its inaeeessibility the water of two lakes.had first 
to be diverted and the course of another reversed. 
Parts ‘of Steep Rock Lake were then drained of 
72 billion gallons of water. Specially designed 
equipment: was needed to bring the ore from the 
lake to. the railway wagons, and a road 23 miles 
long was built to reach the various diversion pro- 
jects, and an 8000ft. haul road on the drained 








which fitted the specification put forward by 


furnace problems to-day were bound up with 


J 
portions of the lake. 
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The Gas Industry and the Balloon Barrage 


SES OSSD 


HE Air Ministry has now been able to 
reveal the great help given by the 
British gas industry in recent years in assur- 
ing an efficient and always ready supply of 
hydrogen for the balloon barrage, which has 
formed such an important part of our defence 
against enemy air attack. The flying of a 
balloon barrage requires hydrogen in quan- 
tities far in excess of those normally obtain- 
able from industrial sources. Except in the 








In order to meet the hydrogen shortage and 
to cover a further expansion of the balloon 
barrage, it was necessary to create at short 
notice a new source of hydrogen supply. The 
main requirements for this new source were 
dispersal, in order to reduce the risk - of 
damage by enemy activity, the location of 
factories near the using centres, in order 
to reduce the transport problem, and flexi- 
bility of output, in order to meet fluctuations 





HYDROGEN CYLINDERS ON LORRY AND TRAILERS 


case of a few special industries which use 
hydrogen or produce it as a by-product, most 
of the hydrogen-producing ipdustries are in 
the North of England. When made, the gas 
has then to be compressed and charged 
into steel cylinders, which must then be 
transported by road or rail to the balloons. 
The expansion of the balloon barrage from 
1940 onwards created a very heavy demand 
for hydrogen, particularly in the South and 


East of England. When the attack on 
Southern England reached its height in the 
summer and autumn of 1940, the hydrogen 
gas consumption was considerably increased, 
owing to the loss or puncturing of balloons, 
and the limit was reached on the transport of 
compressed hydrogen from the North. In an 
emergency it became necessary to fly the 
balloons, at times, with some coal gas added 
to the hydrogen content, but this was done 
at the expense of some loss of operational 
efficiency. 








in demand, which arose from enemy action 
and weather conditions. 


DIRECTORATE OF HYDROGEN PRODUCTION 


In September, 1941, it was decided to set 
up within the Air Ministry a Directorate of 
Hydrogen Production, which was allotted the 
task of reviewing and considering new plans 
for expanding the hydrogen supply to meet 
the new conditions which had then arisen. 


LOADING CYLINDERS WITH HYDROGEN 


It was decided to seek the co-operation of the 
gas industry, and, in addition to the plants 
already under construction at British gas- 
works, to build many more plants of a smaller 
type, thus providing a greater degree of dis- 
persal, and plants on sites closer to the balloon 
barrages as then planned. The final planned 
output, after writing off output not available on 
account of war risk, was 40 million cubic feet 
of hydrogen per week, of which approxi- 
mately 25 million cubic feet were to be fur- 
nished by gasworks plants. The first of the 


new gasworks plants went into operation in 
September, 1940, and others came into 
commission at regular intervals up to the 
middle of 1942. As a result of decreased 
enemy activity, the maximum expansion of 
the balloon barrage planned was not reached, 
and there followed a general tendency to 
reduce barrage protection in the North and 
West, and to concentrate it in the South and 
East. Following this alteration in the original 
plans, an increasing amount of the total load 
was taken over by the gas industry, and 
plants were put into operation or. production 
was suspended, according to operational 
requirements. The fluctuations in demand 
are clearly shown from the following returns 
of cubic feet of hydrogen supplied to the 


_| balloon barrage :— 





Production at Other supply 
Year. gasworks, sources, 
1940 43,060,440... 545,510,249 
1941 304,906,600... 434,380,900 
1942 452,193,900... 316,248,600 
1943... we = 541,764,600 ... 265,567,900 
1944 (nine months) 431,806,800... 157,602,000 
Total output, cu- ft. 1,773,732,340 ... 1,719,309,649 


The opening of the second front on the 
Continent called for a very large commitment 
in the way of balloon barrages for the protec- 
tion of the beaches, captured ports, and ports 
of embarkation, which involved inevitably an 
extremely large hydrogen supply. In order 
to reduce congestion on the roads, a maxi- 
mum output was called for from two stations 
on the South Coast, and ‘reserve supplies 
were also drawn from the factories nearest 
the South Coast. Another call was that for 
the curtain of some 500 balloons used against 
the flying bomb, which, however, happily 
did not coincide with the invasion opera- 
tions, and so somewhat simplified the problem 
of hydrogen supply. It did, however, call 
for the maximum output from all the 
factories in the London area. During one 
week when the demand was at its peak, 








two factories reached outputs two and a half 





times their normal rating, while others main- 
tained an output nearly twice their normal 
rating. The total consumption of hydrogen 
during the ten weeks of deployment of the 
balloon barrage was 179 million cubic feet, 
of which 140 million cubic feet were supplied 
by the gas industry. 


Some Sources or HyDROGEN 


In September, 1939, the only hydrogen 
supplies available were those used in the air- 
ship days, which were quite unable to meet 
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the alarming rising demand. A review of 
different processes was therefore necessary. 
One of these is thée-catalytic conversion of 
water gas, which is employed on a large scale 
for the production of hydrogen in those 
industries associated with the hydrogenation 
of coal, oil, and tar. This process requires 
careful technical control, and it is not well 
suited to intermittent production in small 
units. A disadvantage of the process is 
that all the nitrogen present in the water gas 
appears in the hydrogen produced, and it is 
difficult, except in small units, to maintain 
that purity of supply needed for balloon 
charging. 

A further process is the electrolysis of 
water, using a caustic soda electrolyte. This 
is mainly employed in certain processes con- 
nected with metallurgical and chemical 
industries. In this process 140 kW are 
required to produce 1000 cubic feet of 
hydrogen, and unless cheap electric current 
is available, and an outlet can be con- 
veniently found for the oxygen produced, 
the cost is high. Pure hydrogen is also avail- 
able as a by-product of the electrolysis of 
brine in the caustic soda and chlorine indus- 
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through the hot bed of iron ore the latter is 
reduced from Fe,0, to a lower oxide—in all 
probability FeO—both the carbon monoxide 
and the hydrogen in the water gas taking 
part in the reaction according to the following 
formule :— - 


H,+ Fe,0,=H,0 + 3 FeO. 


There is some further reduction to metallic 
iron, where the water gas first comes into 
contact with the iron ore. The reactions are 
not complete and the equilibrium mixture 
contains carbon monoxide and hydrogen. 
High temperatures favour the reducing 
action but a practical limit is set by the 
tendency of the iron ore to fuse above a 
temperature of 1100 deg. Cent. The spent 
reducing gas is burned with added air in a 
recuperator, which provides the necessary 
heat to maintain the process. After a time 
the water gas supply is shut off and steam is 
passed into the plant through the recuperator, 
and it reacts with the reduced iron ore to 
give hydrogen according to the equation 


H,0+3 FeO=Fe,0,+Hp. 
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DIAGRAM OF HYDROGEN PRODUCING PLANT 


tries. The steam-iron process produces 
hydrogen, which alike in first cost and purity 
is intermediate between,the methods above 
referred to. This method has the advantage 
that it can be operated in small units with 
water gas of normal quality. Moreover, the 
plant involved is generally similar to water 
gas plant, and both the operations of manu- 
facture and purification resemble those 
already in use in gasworks. These factors 
led to the choice of the steam-iron process for 
the production of hydrogen for the balloon 
barrage in a large number of small units, 
which could be installed in gasworks and 
could make use of existing supplies of water 
gas. 


Tur SteAM-[RON PROCESS 


The process consists essentially in the 
alternate passage of water gas and steam 
through a bed of iron ore—Fe,0, mag- 
netite—which is maintained at a tempera- 
ture of from 900 deg. to 1050 deg. Cent. The 
water gas required for the operation is 
stored in a relief holder, from which it passes 
direct to the hydrogen plant, or in some cases 
over iron oxide in order to remove any 
hydrogen sulphide. As the water gas is passed 





This reaction is also not complete, and it is 
adversely affected by the high temperature, 
so that the outgoing hydrogen contains a 
considerable proportion of undecomposed 
steam. The crude hydrogen is then passed 
through a washer cooler to a relief holder, 
from which it is pumped through the purifica- 
tion system to the main storage holder. 
Generally, the sulphur compounds which 
may remain in the water gas are taken up by 
the iron ore and are liberated by the steam 
as hydrogen sulphide. Should, however, 
unpurified water gas be used an increased 
load is thrown on the purifying plant, but 
there are no adverse effects on the life or the 
efficiency of the iron ore charge. 

The hydrogen passes through two purifica- 
tion processes, iron oxide being used to 
remove the H,S and lime for the CO,. In an 
alternative process sodium carbonate solu- 
tion, recirculated and aerated, is employed 
for removing the hydrogen sulphide, which is 
followed by a caustic soda solution to take 
out the carbon dioxide and to remove the 
last traces of hydrogen sulphide. The iron 
ore used is, we noted, a specially calcined 
selected Staffordshire Blackband ore, which 
combines high porosity with resistance to the 


disintegrating effects of alternate oxidation 
and reduetion. 


A TypicaL HyprRoGEN PLANT 


The plant we were recently invited to 
inspect somewhere in Southern England was 
a special one which was the pioneer’ plant 
for supplying hydrogen for the balloon 
barrage throughout the country. Earlier 
plants of the Lane type, in which the iron 





OPERATING UNIT OF HYDROGEN PLANT 


ore was contained in externally heated 
retorts; have now been superseded by the 
internally heated type of plant. In principle 
these are generally similar, consisting of a 
brick-lined steel vessel. forming the generator, 
with the iron ore resting on a layer of broken 
brick, which acts as a preheater for the 
reducing gas, and a recuperator, which con- 
sists of a cylindrical vessel filled with chequer 
bricks. The recuperator may be mounted 





INTROSCOPE TESTING OF HYDROGEN CYLINDER 


on the top of the generator or placed along- 
side it, or it may be placed in the centre. of 
the generator, in which case the iron ore 
occupies the annular space between the wall 
of the recuperator and the brick-lined shell. 
In the accompanying diagram we show the 
general lay-out of a plant with the essential 
valves required for operational control. The 
whole of the cycle is carried out in ten 
minutes, about half of which time (50 to 60 





per cent.) is used for the reducing stage. 
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This is followed by a short purge with steam 
requiring from ten to thirty seconds, the 
remainder of the cycle being employed for 
the steaming stage. In the plant we saw, 
which was built by the Power Gas Corpora- 
tion, Ltd., of Stockton-on-Tees, the cycle is 
controlled mechanically by an arrangement 
of cams, and a view of the control machine 
on the operating floor of the plant is repro- 
duced herewith. In view, however, of the 
relatively long cycle employed, manual 
operation, which is also provided, works 
quite satisfactorily. The generators take a 
charge of 6 to 10 tons of iron ore, according 
to type, and have a designed output of over 
1000 cubic feet of hydrogen per ton of iron 
ore. Under favourable conditions the effi- 
ciency as represented by the ratio of water 
gas, taken as 90 per cent. CO and H, 
hydrogen, is 1-4 and the consumption of 
steam is about 150 Ib. per 1000 cubic feet of 
hydrogen produced. 
The hydrogen, after purification, is stored 
in a gasholder, from which the gas com- 
pressors draw their supply. The compres- 
sors, in the plant we inspected, were of the 
Reavell verticai type, having four to six 
stages of compression, and were driven by 
National gas engines, the compressors and 
engines being installed in adjacent rooms 
with the drive taken through stuffing-boxes 
in the dividing wall. In some plants the 
compressors are driven by electric motors. 
The final gas compression pressure is 3000 Ib. 
per square inch. The gasis passed through a 
valve panel into one of a number of headers, 
with connections and flexible armoured 
rubber hoses, ten in number, which are 
coupled to the gas cylinders mounted in 
thirties on the road transport vehicles, on 
which they are carried to and from the 
balloon sites. During the charging process 
the cylinders and vehicle are carefully 
earthed so that the static electricity generated 
by the flow of high-pressure gas in the rubber 
hoses does not build up potential and possibly 
cause a spark. An interesting department at 
the gasworks we visited was that set apart for 
the routine testing of the gas cylinders. Not 
only are they pressure tested, but the insides 
of the cylinders are carefully examined for 
possible corrosive effects on cylinder walls 
and round the necks of the cylinders. To 
perform this operation a special instrument 


called an “Introscope”’ is employed. It is] - 


illustrated in one of our engravings. . It 
was designed and made by the Foster Instru- 
ment Company, Ltd., and it consists of a 
telescopic periscope, which can be manipu- 
lated within the cylinder to inspect the surface 
all over the internal bore. There is an 
illuminating lamp with a system of prisms, 
giving a clear image in the eyepiece in the 
inspection chamber. 

In the course of a speech made by Air 
Commodore P. L. Lincoln, D.S.0., M.C., 
Deputy A.O0.C., Balloon Command, warm 
tribute was made to the gas industry and the 
personnel of the hydrogen-producing factories 
for their co-operation with the R.A.F. 
detachments which were posted at the various 
works. Throughout the whole life of the Com- 
mand, he remarked, it could be said that the 
successful deployment of barrages, replace- 
ments of barrage casualties, or the provision 
of barrages for special commitments, such as 
the invasion of the Continent and the defences 
against the flying bomb, had never been 
affected by lack of hydrogen; in fact, it 
might truly be said that these were only 
possible because of the ready availability of 
the gas. Rapid methods of collection and 
return were essential and were effected by 
well-designed traffic movement control. One 
of the busiest times was when, owing to the 
success of the balloon curtain against the 


flying bombs, it was decided to increase the 
number of balloons used from 500 to 2000. 
The gasworks of the country made a splendid 
response to the large increase in the con- 
sumption of -hydrogen which this barrage 
entailed, and at no time during the “curtain ” 





operation did the hydrogen supply fail. It 
was always there, but that was only made 
possible by the tremendous zeal shown 
by all concerned, especially the employees 
of the gasworks from which supplies were 
drawn. 








Greater London Plan 





[HERE was issued yesterday a rather remark- 
able volume, ‘‘ Greater London Plan, 1944.” 
It has been prepared by Professor Abercrombie, 
who, it will be recalled, acted jointly with Mr. 


to} J. H. Forshaw in producing the County of 


London Plan, published in 1943, and exhibits 
the same breadth of conception combined with 
grasp of detail. Owing to wartime difficulties of 
printing, the new Plan appears only in a limited 
edition and without the coloured plates which 
will accompany a later edition. It has been 
circulated to local authorities in Greater 
London, but will not be available to the public 
at large until at the expiry of several months the 
fully illustrated edition can be printed. As 
was to be expected of the author of the County 
of ‘London Plan, the document is of great 
interest and will provide local authorities and 
the Ministry of Town and Country Planning 
with much food for thought and discussion. 
Below we make some short references to those 
parts of the Plan which are more particularly of 
interest to engineers and industrialists. 


AREA OF THE PLAN 


The Plan deals with an area of 2599 square 
miles, which extends outwards from the L.C.C. 
boundary for roughly 30 miles from the centre 
of London, and which in 1938 had a population 
of 6} millions. The area includes the whole of 
the counties of Middlesex, Hertfordshire, and 
Surrey, and parts of Kent, Essex, Bedford- 
shire, Buckinghamshire, and Berkshire. The 
total area of Greater London envisaged in the 
Plan, including the County of London and the 
City, amounts to about 2717 square miles, with 
a population of about 10} millions. The aim 
of the Plan is to discourage the further growth 
of industry and population within the London 
region and to provide for their better distri- 
bution and grouping. Other problems are 
arterial road improvements, the conservation of 
good agricultural land, and the preservation and 
extension of the green belt round London. 
Broadly, the Plan is based on a division of the 
area into four concentric rings, of which :— 


The inner urban ring represents the fully 
urbanised built-up areas adjoining the L.C.C. 
area. 

The suburban ring represents the area 
beyond the inner urban ring and approxi- 
mately within 12 miles of Charing Cross, in 
which the excessive densities of the inner 

urban ring have not yet been reached, but in 
which land has now been built up to the limit 
prescribed by,tolerable conditions. 

The green belt ring comprises much open 
country and includes numerous established 
centres of population; it extends for about 
5 miles beyond the suburban ring, and is 
intended primarily for recreation. 

The outer country ring includes the 
remainder of the region and contains distinct 
urban communities situated in land other- 
wise open in character and mainly agri- 
cultural. It will be the principal reception 
area for the decentralised population. 


POPULATION 


In the period 1919-39, while the population 
of the L.C.C. and City areas decreased by 
501,962, there was an increase of 2,007,048 in 
the area of the Greater London Plan. The net 
increase for the region was thus 1,505,086, a 
third of the total increase for England and 
Wales during the inter-war period. Since the 
natural increase’ was normal, this phenomenal 
growth is accounted for by migration into the 





region from outside. Two main occupational 





groups are represented in this movement : 
(1) Skilled and unskilled industrial workers from 
South Wales, the North, and North-West ; and 
(2) white-collar workers, clerks, assistants, and 
scientific workers. The second group is increas- 
ing more rapidly than the first. 

The report recommends that the aim should 
be to decentralise a total of 1,033,000 persons, 
618,000 under the County of London Plan and 
415,000 under the present proposals. It notes 
that, in case the density allowed for in the 
County of London Plan should be modified from 
136 persons per acre to 100, the number to be 
decentralised would be 1,232,750 ; and it makes 
at certain points alternative provision for such 
a modification. 

The redistribution proposed within the region 
entails three major movements. First, pro- 
vision is made for the development of a few 
smaller sites, which, though they are recognised 
as being unacceptable from a planning point of 
view by reason of their relative nearness to 
London, cannot be avoided, if immediate accom- 
modation is to be found for overspill, in the 
interests of a short-term housing policy. 
Secondly, additions are proposed to existing 
towns, together with the establishment of eight 
new satellite towns. Provision is made for 
decentralising 261,140 persons to existing towns 
within the region. Most of the new satellite 
towns would have a maximum population of 
60,000. These eight towns would accommodate 
the largest group of the decentralised popula- 
tion, namely, 383,250. Of the ten possible sites 
suggested, three are in Hertfordshire, three in 
Essex, one in Kent, two in Surrey, and one in 
Berkshire. A third aim is to decentralise other 
population to.towns within a 50-mile radius of 
London, but outside the region. 


InpustTRY 


In the inner area (i.e., County of London), 
industry falls broadly into three groups: 
(1) The heavy industries, mostly located in big 
units along the Thames waterfront and adjoin- 
ing the canals and railway junctions. These are 
concerned with food manufacture and pro- 
cessing, heavy chemicals, heavy engineering, 
and public utility plants. (2) A wide variety 
of small-scale light industry and workshops 
intermixed with occasional large factories and 
with congested working-class housing, located 
in the East End boroughs. These are concerned 
mainly with clothing, ‘light engineering, metal 
work, furniture manufacture, light chemicals, 
printing, and stationery. (3) An area of more 
modern industry associated with the motor and 
electrical trades and the preparation of food 
stuffs, and located in mediura to large factories 
in the boroughs west of London. Approxi- 
mately 30 per cent. of Greater London’s factory 
growth between the wars is accounted for by 
the decentralisation of industry from congested 
sites in Inner London. The principal labour 
pool has remained on the east and south-east 
sides of London, giving rise to “‘ an excessive 
daily journey to work.” 

The report recommends that a detailed survey 
should be made of all evacuated industries and 
of wartime concerns which have started up in 
the Greater London region, with a view to 
determining their most suitable location. In a 
number of cases, the report suggests, it is 
essential to remove wartime factory buildings. 

Given proper co-ordination between the pro- 
vision of factories and houses, industrialists are 
known to be ready to move out. Employees 


also would not mind moving if houses were 
provided to rent. 


Good cheap shopping and 
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social entertainment facilities must also be pro- 
vided in the reception towns from the start. 
The proposals for decentralisation envisage the 
removal of industry to both new towns and 
existing towns. New towns are best built up 
in the first instance by firms which will take with 
them skilled male labour and their families. 
When large firms move out it is desirable that 
they should go to towns with a strong local life 
of their own into which the employees can be 
fully absorbed. 

The decentralisation of 1,033,000 people 
would involye, the report estimates, the 
decentralisation of 1720 factories employing 
directly 258,000 people. 

The report differentiates between (a) areas 
where the entry of further industry should be 
prohibited, principally the inner urban, the 
suburban, and green belt rings; and (b) areas 
where it should be encouraged, mainly in selected 
towns outside the green belt ring and certain 
centres in the built-up metropolitan area and 
in the green belt ring. 

Some industry from reconstruction areas 
should be decentralised with a proportion of the 
population to the outer towns or new satellites, 
and noxious industry to more isolated sites ; 
but a great deal of industry will have to remain 
where it provides local work. It should, how- 
ever, be grouped in units of appropriate size. 
Where industry can prove a case for entry into 
the London region, it should be settled on the 
east side of London or in one of the existing or 
proposed satellite towns. 

The report recommends that a detailed survey 
should be made, and that the conflicting claims 
of agriculture, industry, and amenity should be 
weighed up and decisions made as to the areas 
which should be reserved for mineral excava- 
tions and the order of their working. 


COMMUNICATIONS 


Industrial areas should be planned and 
developed in the closest collaboration with all 
transport authorities. An ultimate reduction in 
travel to and from work is an essential aim. 

Roads.—The main features of the road system 
envisaged by the report are :— 


(1) Ten express arterial highways, linking 
up on the London side with the ten main 
radials of the County of London Plan and 
extending outside Greater London in a system 
of national routes. 

(2) A sub-arterial road system, to carry all 
the normal main traffic of the region and 
including many existing roads of great 
importance. 

(3) Five ring roads, lettered A to E, of 
which A and B are in the L.C.C. area, con- 
necting the arterial roads and also serving as 
by-passes round congested centres. Details 
of the express arterial D, ring, to run at a 
radius of 12 miles from the centre of London, 
are given. 


Airways.—A ring of airports round London 
is envisaged, with one large trans-ocean airport 
at Heathrow, 12 miles from Victoria. 

Navigable Waterways.—It is thought that 
navigable waterways may play an important 
part after the war in the transport of certain 
types of goods between the Midlands and the 
Thames. Recommendations are made for 
improvements. 

Railways.—It is considered that the solution 
of the railway problems is largely inherent in 
the proposals for the decentralisation of popula- 
tion and industry, which will materially reduce 
the amount of daily travel between London and 
the suburbs, and that no drastic alterations or 
additions to the railways are necessary. The 
suggestions put forward mainly concern general 
electrification in the Greater London area, 
provision of certain additional short lengths of 
passenger track, and goods ‘traffic. 

The main lines leading outwards from London 
should be electrified to certain points. Those 
points, where change-over is made from electric 
to steam traction, are important, as there will 
be a tendency for traffic to be collected and dis- 
tributed there. Points recommended are 
Didcot, Princes Risborough, Aylesbury, Wat- 
ford, Luton, Hitchin, Bishop’s Stortford, 





Consideration 


Chelmsford, and Basingstoke. 
should be given to hauling goods by electric 
traction and the number of goods stations should 


be decreased. The improvement of road 
approaches to railway stations should be an 
integral part of any replanning of congested 
centres and the railway companies should be 
asked to reconsider, in the light of the proposals 
for limiting the population of the area, some of 
the extensions they have been contemplating 
to open up new suburbs. It is recommended 
that the regional railway proposals should also 
be referred. to an investigating body in the 
same way as proposed in the County of London 
Plan. 

The Plan also refers to land classification and 
agriculture, and. the’ conservation of open 
spaces, scenic areas, parks, riversides, &c. 

In discussing the administrative side of the 
Plan, Professor Abercrombie points out that 
there are 143 local planning authorities, exclud- 
ing the County Councils, in the Greater London 
area. He suggests, therefore, that, for the 
administration of planning in the area, including 
the City and County of London, Parliament 
should set up a Planning Board with con- 
structive duties and powers to produce physical 
changes in the area. This authority would be 
responsible to the Minister of Town and 
Country Planning and its function would be to 
ensure the development of the area confined to 
a Master Plan. 








Sixty Years Ago 





THE “ Rocket ”’ 


In this note in our issue of October 13th this 
year we mentioned the lengthy correspondence 
which took place in our columns sixty years ago, 
following the publication in our number dated 
September 12th, 1884, of an original sketch by 
James Nasmyth, alleged by him to represent 
the ‘‘ Rocket ” as he saw it on the day before 
the opening of the Liverpool and Manchester 
Railway. The engine depicted by Nasmyth 
differed so radically from the engine preserved 
in the Science Museum that only two con- 
clusions could be drawn. Either Nasmyth 
sketched the wrong engine—most probably the 
‘** Northumbrian ’’—and called it in error the 
‘** Rocket ” or there were two engines named the 
** Rocket,” the one which won the Rainhill 
trials in 1829 and the other which led the pro- 
cession at the opening of the Liverpool and 
Manchester Railway eleven months later. 
Various correspondents, mostly eye- witnesses 
of the trials or the opening ceremony, fervently 
supported one or other of these views, opinion 
between them being about equally divided. In 
our issue of December 19th, 1884, we published 
another contemporary “‘ Rocket ”’ drawing, this 
time made by W. Stenson, of Leicester, on 
March 12th, 1832, while the engine was standing 
at the Fosse Lane siding near Leicester. We 
accepted the opinion that Stenson’s drawing 
of 1832 represented the same engine as 
Nasmyth’s of 1830 after a number of alterations 
had been made to it. Nasmyt&, we held, had 
not made a mistake. It followed, therefore, 
that there were ‘two engines named the 
“Rocket,” the one which won the trials and 
the wholly different and improved design which 
opened the L. and M. procession. There was 
abundant evidence, we said, to show that the 
original, or Rainhill, ‘‘ Rocket”. was, imme- 
diately after the trials, put on to ballasting work 
and that it met with two, if not three, mishaps 
in the course of that work. The ‘“‘ Rocket ” 
which appeared on the L. and M. line a year or 
so later was one of eight entirely new engines 
which the Stephensons built in the interval. 
Shortly after the opening of the line, “‘ Rocket ” 
No. II was returned to Newcastle for the 
purpose of being improved. But she did not 
return to the L. and M. line. The works were 


greatly pressed to fulfil demands for locomo- 
tives for several other lines and, to meet the 
special urgency for engines promised for the 
opening of the Leicester: and Swannington 





Railway in October, 1832, she was sent to that, 


line. To disguise the fact that she was not a 
wholly new engine she was renamed the 
“*Comet.”” We concluded by suggesting that 
the “ Rocket ” at South Kensington had very 
few claims to the title beyond her nameplate 
and that she had probably been rebuilt from the 
remains of several old engines. 








British Shipping 





In an address given last week to the Liverpool 
Economic and Statistical Society by Mr. J. R. 
Hobhouse, Chairman of the British Liner Com- 
mittee and a manager of the Ocean Steam Ship 
Company, Ltd. (Alfred Holt and Co., of Liver- 
pool), some interesting figures are given con- 
cerning British shipping. It is estimated that 
the British Mercantile Marine was at June 30th, 
1939, about 18 million tons gross, and at the 
end of all hostilities will be over 13 million gross 
tons, after deducting losses and adding new 
building. The other Allied maritime nations, 
other than the U.S.A., have probably had a 
similar proportion of losses and rather less oppor- 
tunity of replacement. The United States is 
in a class by itself, owing to its enormous output 
of war-built tonnage. Excluding Great Lake 
tonnage, its pre-war to e was about 
9 million gross tons, and at the end of the war 
its tonnage, variously estimated, may amount 
to 25 to 30 millions. It is right that a tribute 
should be paid, Mr. Hobhouse says, to the 
remarkable technical and administrative ability 
which has made this possible. We are then 
faced with the position that at the end of the 
war there may be about as many ships afloat as 
in 1939, but they will be very different ships. 
Specialised ships of every kind may be halved 
in number, and the deficiency will be made up 
with war-built ships, chiefly large cargo ships 
of moderate speed and very simple. design. 
These are of permanent use only as tramps, and 
there will be far more than is needed for that 
purpose. Very few of the specialised ships that 
survive will be less than six years old, and many 
will be near the end of their useful lives. The 
first job, therefore, will be to get on with the 
building of replacements of large and small 
ships of every kind required to carry the various 
trades of the world in the most economical 
manner. It will greatly contribute to the 
re-establishment of normal conditions if the 
United States will permit some of its surplus 
ships to be run under other Allied flags until 
the time comes for them to be withdrawn. The 
replacement of something like half the British 
Mercantile Marine in five years or so. puts a 
grave responsibility on the shipowners and ship- 
builders of this country. Good design and 
moderate cost are all important. Advantage 
must be taken of each new invention. It seems 
likely that the new vessels built to replace war 
losses will average a couple of knots faster than 
before the war, with internal combustion and 
high-pressure steam machinery competing for 
first place. 








Scrence IN THE Post-War Wortp.—A con- 
ference to discuss the use of science in the post-war 
world will be held at the Caxton Hall, London, 
8.W.1, on February 17th and 18th, 1945. It is 
being organised by the Association of Scientific 
Workers in order to draw attention to the need for 
science to be used as fully in peacetime as it has 
been during the war. In earlier. conferences the 
Association has dealt with the integration of science 
in the war effort, the need for more central planning, 
and for more use of the initiative of the younger 
working scientists. With the approaching victory 
of the United Nations, it is necessary to show in 
practical terms what science and technology can 
do to provide the basis for an expanding world 
economy, and to satisfy the material and cultural 
needs of the people of the world. The power of 
science must be fully used by the community ; if. 
fully used, a richer world can be achieved than we 
have ever known before. Further particulars will 
be issued later, and may be obtained from the Asso- 
ciation of Scientific Workers, Hanover House, 





73, High Holborn, London, W.C.1. 
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LIGHTNESS IN AIRCRAFT STRUCTURES 


In no field of engineering design is lightness 
of construction of greater importance than 
in aircraft. By even a small reduction in 
weight a substantial saving in both capital 
cost and in maintenance charges can be 
reached. The search for lightness may be 
along the path leading to the use of newer 
and lighter materials, or to some further 
improvement in the way in which the mate- 
rials are used in the design. The use of new 
alloys having a higher ratio of strength to 
density than had previously been available 
is, of course, the easier route—when happily 
it is there to be taken—though one must 
always have in mind that lightness by itself 
may not suffice; for example, the change 


from wood to metal construction in the years 
between the wars did not necessarily involve 
any increase in the structure weight per- 
centage. Usually, indeed, it was the other 
way. Sometimes greater density is much 
more than balanced by extra strength. The 
other alternative, the achievement of the 
greatest possible lightness in the airframe by 
sheer design efficiency, is a hard task, and it 
gains nothing in ease as the years pass. One 
well-known solution leads to the geodetic 
method of construction, another tothe familiar 
monocoque ; how many others will be dis- 
covered the future will show. Sheer efficiency 
in design, however brilliant, cannot be 
regarded apart from the great aid lent by 
the metallurgist’s skill in finding new mate- 
rials; they marry one another with great 
advantage. The success of monocoque con- 
struction was due in no small part to the 
availability of the so-called ‘‘ sandwich” 
materials having tough skins—sometimes 


°| metal—with a light filling between them. 


Such combinations are both stiff and light, 


7jand so lend themselves excellently well to 


the monocoque form, with the incidental, but 
important, advantages of an unobstructed 
interior, pleasant to the user, and a smooth 
outside surface with lower demand for engine 
power. High- economy in structural design 
has also been attained by the geodetic 
system, with its basket-like collection of 
formers, all taking the shortest path froni point 
to point and eschewing redundancy. But, good 
as are these and other methods, the designer 
can never rest content and must always seek 
for better and better solutions to his problem. 

If it be asked what proportionate practical 
advantage this meticulous search brings to 
the airline operator, and whether the resulting 
gain is so important that it can matter much 
whether the structure weight is a few per 
cent. one way or the other, the answer is 
simple. Unlike road or rail transport, where 
weight has not to be supported all the time by 
sheer engine power, in an aircraft, the engine, 
the airframe, and the load have all of them 
to be sustained by engine power all the time. 
It is as though the craft had to be drawn 
continuously up a gradient at least as steep 
as 1 in 20 and often a good deal steeper ; a 
fighter aircraft may have to face a “gradient,”’ 
even in “level” flight, three times as steep. 


regarding | Engine power has to overcome not merely 


the parasitic drag due to air resistance, but 
this steady hill-climbing effect as well. Hence 
even a small proportionate saving in airframe 
weight is important. Consider the case of a 
large long-range transport aircraft weighing 
100 tons fully laden. Its structure weight 
ratio may perhaps be 35 per cent., and its 
useful load 10 tons. If at some time, by some 
means, new materials or cleverer ways of 
using what one. has, its structure weight 
ratio can be reduced to 25 per cent., there 
would result a saving of 10 tons in the laden 
weight. Hence if one so wished, the useful 
load could be doubled—to 20 tons—without 
any addition whatever to the running costs. 
This is one way of looking on the improve- 
ment, but there is another way and one 
perhaps more natural to the airline traffic 
manager, who may, on his chosen schedule, 
not see his way to a supply of loads larger 
than the 10 tons for which he has planned. 
That is to scale down the size of the aircraft 
from 100 tons to 50. This drastic change 





would, for every such aircraft in the fleet, save 





in cash ‘not less than a hundred thousand 
pounds in first cost, with the further gain of far 
lower running charges. This double saving 
would be a notable return from the lively 
energy of the aircraft designer, and it serves 
to show how great a prize awaits those who 
can, contrive to bring about a material reduc- 
tion in the weight of the aircraft structure. 

It is possible that the gain in this direction 
may be further increased by the advent of 
jet-propelled power plants, though at the 
present moment the substantial saving they 
show on former engine weights has to be 
offset by the larger amount of fuel to be 
carried. But this device is still in its youth, 
and there lies ahead a prospect of great 
further development once our inventors and 
designers are freer than they can now be to 
consider the requirements of the types of air- 
craft appropriate to our peacetime needs. 
Hence the likelihood of a substantial reduc- 
tion in ton-mile costs in the future seems to be 
distinctly good. 


Personality 


A CHANCE remark may often shed a ray of 
light on the general outlook and mentality of 
the speaker. When a managing director, in 
consultation with some of his senior staff as 
to the best man to be selected for the post 
of assistant manager, himself suggested a 
likely name, only to be confronted with the 
remark: “ That would hardly do, as he and 
the manager never seem to hit it,” his imme- 
diate retort in a tone of acerbity was, “ Please 
let_us leave out all questions of personality.” 
From such an expression we cannot but help 
feeling that he is embarking on a most danger- 
ous course; indeed, we begin to wonder 
whether he is really successful in his own 
sphere of activity. It must be freely admitted 
that we all have our likes and dislikes, and 
we often find ourselves in the fullest agree- 
ment with the poet who exclaimed : 

“I do not like thee, Doctor Fell, 
The reason why, I cannot tell.” 
and yet we have to confess that the said 
dislike is very real, while subsequent experi- 
ence may prove that it was justified. Call it 
what we will—instinct, intuition, or anything 
else—it is undoubtedly a factor with which 
to be reckoned, and the question before us 
is to determine the extent to which it should 
be allowed to intrude into an engineering 
organisation. 

The expressive little Latin word ego sums 
up briefly a conception of what the dictionary 
would define as the distinctive character of 
anyone, and this may be expressed in a 
variety of ways, some of which may prove 
distinctly exasperating to colleagues and 
chiefs. It has been stated as axiomatic that 
oil and water cannot combine ; yet how often 
we expect conflicting personalities to work 
together in harmony. It is fully realised that 
different personalities can co-operate happily 
and efficiently, but they must be. comple- 
mentary the one to the other. ' A Moses may 
be an excellent leader of a wayward people, 
but he is in an infinitely stronger position 
when he has an Aaron to make his speeches 
for him, and just to fill out those parts in 
which he is consciously deficient. Similarly, 
it is often found that a managing director 
possessing a meteoric and brilliant approach 
to every problem, but with no use for detail, 
will have as his assistant a man who is a 
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plodder by nature, and who has a definite 
flair for organised administration. Each will 
act as a foil to the other, and the combina- 
tion prove highly efficient. By taking a few 
simple examples on the other side it may be 
shown that it is essential in industry to study 
personalities perhaps even more than is done 
at present. The Apostle James has truly said 
that “the tongue can no man tame; it is 
an unruly evil, full of deadly poison,” and it 


’ would be hopeless for two officials irascible 


in temperament and each blessed—or cursed 
—with a nippy tongue, ever to expect to pull 
together ; there would be incessant friction ; 
whereas possibly either of them might work 
contentedly with a man of an equable disposi- 
tion who would be prepared to assess irritat- 
ing remarks at their true value. One of 
those increasingly rare individuals who esteem 
good manners as a quality of paramount value 
would probably never be able to tolerate the 
assistant who was naturally uncouth and who 
made a boast that he had never addressed 
anyone as “‘ Sir ” in his life, little appreciating 
that he could with advantage do so to the 
office, if not to the individual, and also that 
he might find that even to-day good manners 
may prove to be a real business asset. One 
more instance must suffice, and that is the 
man who considers smartness of appearance 
as essential, and will always instinctively be 
antagonistic to the slovenly individual who 
would still look unkempt in the newest and 
best suit of clothes with which he could be 
fitted. We can call to mind the head of a 
large and important department, who after a 
cursory inspection might be regarded as 
quite unfitted for his high office, lacking as he 
was in good breeding, and without a liberal 
education and those other qualifications 
usually associated with such an appointment. 
But he possessed in a marked degree the 
ability to co-ordinate and use his staff, and he 
was affectionately spoken of by them as 
“good old H.” the result being that his 
department was an unqualified success. His 
personality had won the day, and he was a 
keen student of the personalities of all his 
staff. 

If, then, we allow that we can never afford 
to leave personality out, where does this 
decision lead us? Bearing in mind that 
businesses tend to increase in size, and for 
the number of those concerns to decrease 
in which the owner knows all his staff, and 
treats them as his family, it becomes more 
and more important to foster the team spirit 
in industry, which can only be accomplished 
by devoting a greater degree of attention to 
the human factor. The excessive labour 
turnover that has often been deplored in 
normal times may perchance be attributable 
to the ignoring of personality, a state which 
is more prone to occur where a personnel 
department is responsible for engaging all 
classes of staff. We are aware that there are 
many who advocate the application of a 
series of psychological tests, to candidates for 
appointment or promotion, but it is doubtful 
whether this will afford the true answer. It 
is, however, suggested that it is highly desir- 
able—we might go so far as to say essential— 
for the immediate chief to be co-opted to the 
promotion or selection board, or to be present 
with the personnel manager, when considera- 
tion is being given to the case of a new entry 
or promotion in his branch. Incidentally, the 
individual in question might realise on the 





spot that he could never work with his pros- 
pective chief, and accordingly decline the 
offer, thereby saving much subsequent heart- 
burning and disappointment. In any event, 
let the issue be faced boldly by a resolution 
that personality counts, and that it never 
pays to “leave out all questions of per- 
sonality.” 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


ALUMINIUM IN NAVAL CONSTRUCTION 


Smr,—In the Thirteenth Andrew Laing Memo- 
rial Lecture, Sir Stanley Goodall raises many 
interesting and thought-provoking matters, 
among them the uses of aluminium and _ its 
alloys in naval construction. 

There is no doubt that the development of 
the light alloys for naval purposes has been 
greatly retarded by the war, but when we come 
to the post-war period—with the hugely 
enhanced productive capacity which must 
influence the economic situation—development 
should be vastly accelerated, and aluminium and 
its alloys should be recognised as normal 
materials of construction. 

Duralumin is mentioned in connection with 
the bridge structure of a destroyer, and it is 
stated that corrosion difficulties were met. This 
is to be expected, as duralumin is a copper- 
bearing alloy, and such alloys are not recom- 
mended for corrosion resistance in marine 
conditions. On the other hand, the aluminium- 
magnesium-manganese series of alloys are note- 
worthy for their corrosion-resisting properties. 
We built at our experimental station in South- 
ampton over 200 craft of various sizes and 
designs, ranging from dinghies and fast launches 
to motor cruisers up to 55ft. in length with 
these alloys. In addition, imany boats have also 
been built abroad from materials supplied by us. 
The experimental yard was closed early in 1939, 
having demonstrated that aluminium of the 
correct specification was eminently suitable for 
marine construction. 

Practically in all cases where aluminium is 
said to corrode under marine conditions, it can 
be taken that an unsuitable alloy has been 


specified. 





P. PrrrcHarp, Managing Director, 
Birmid Industries, Ltd. 
Smethwick, December 7th. 





INTERCHANGEABILITY AND THE 
~ DRAWING-OFFICE 


Srr,—In your Editorial of December Ist you 
draw attention to the desirability of draughts- 
men having a knowledge of workshop practice, 
and you deprecate the claim for enhanced 
status which might arise from the acquisition 
of such knowledge. No fear need be held on 
this latter point. A knowledge of. workshop 
conditions can come only from service in a work- 
shop, and if there be any single thing which 
damns an agent in industry it is that he once 
had dirty hands. 

It must be known to most people that the 
best draughtsmen are those who have a good 
industrial background. Many concerns select 
their draughtsmen from the mechanic grades. 
In the Admiralty, for example, the draughts- 
men, and the great majority of the superior 
officers in the professional departments, have 
served’ indéntured apprenticeships as ship- 
wrights, engine fitters, electrical fitters, &c. 
Such individuals obviously know what they are 
about, they are in a position to be knowledge- 
able on every detail of their work, and they 
could producé the article if desired.. This 


ability, however, does not confer any special 
status. Although they may be more favourably 
placed than less equipped personnel, their 
general conditions were such that in the ten 
years immediately preceding the outbreak of 
hostilities upwards of 200 draughtsmen volun- 
tarily left for better-paid jobs requiring no 
technical knowledge whatever. 

The wage differential in favour of non- 
technical vocations is a reflection of public 
opinion. Thirty or so years ago it was con- 
sidered desirable for every youth to learn a 
trade—a very wise arrangement for a nation 
whose continued existence depends on industrial 
skill and psychologically sound in view of the 
creative urges of the adolescent. In latter 
years it has been the tendency to raise the 
school-leaving age, thereby losing that period — 
in life when manipulative skill on responsible 
work can be best imparted, and to place 
youngsters in work where the hours are short, 
where neither tools nor night school are required, 
and where best clothes can be worn without fear 
of making them dirty. 

You are correct, therefore, in referring to a 
claim for enhanced status as being rash, for 
the very background which is necessary for 
efficient draughtsmanship is held to be a mark 
of social inferiority. The discussions of the 
Institution of Mechanical Engineers which have 
raised this question make interesting reading, 
but the emanicipation of the working classes 
and those promoted therefrom must needs be 
worked out elsewhere. E. C. B. LEe. 

Bath, December 8th. 

[‘‘ Deprecate ” seems hardly the right word.— 
Ed. Tue E.] 





THE SCOPE OF THE 4-6-2 


Sm,—The Southern Railway “ Pacifics” 
may or may not be a perfect engine, but your 
remarks on page 454 do not seem altogether 
convincing. 

You say, “ the building of a further batch at 
Eastleigh indicates that the advantages of the 
type... must have been fully demonstrated, 
for ... it is not conceivable that new building 
would be permitted of a class which had not 
thoroughly proved itself.” 

Going back in memory fifty to sixty years, 
one saw exactly the same argument expressed 
in exactly the same language with reference to 
the three-cylinder compound engines which 
Webb was turning out in large numbers at 
Crewe. And we know the opinion which later 
generations have held of them. 

W. B. THompson. 

London, 8.W.1, December 9th. 





LOCOMOTIVE FIRE-BOXES 


Sm,—lIt is interesting to observe from the 
note thereon on page 185 of THE ENGINEER of | 
September 8th that the above subject is topical. 

The note mentions that British locomotive 
manufacturers are able and prepared to fit 
steel fire-boxes, which is so much true that 
steel fire-boxes of British manufacture have 
been used in many parts of the (overseas) 
world for years past, whilst the locomotives 
having steel fire-boxes, particulars of the life of 
which were given in my letter published in THE 
ENGINEER for July 7th, 1944, were supplied by 
British manufacturers, and the present writer 
has had steel fire-boxes made in England since 
1917 onwards, in all cases with satisfaction. 

The note, however, introduces a new— 
supposed—‘ bogey ” against the employment 
of steel fire-boxes, viz., the statement : “‘ British 
manufacturers probably prefer them, . . . pro- 
vided that the design of fire-box does not 
demand waisted sides.... But they recognise 
... plate frames... may make straight-sided 
boxes almost impossible.” Practice—at any 





rate under the writer’s experience—gives no 
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grounds for this supposed incompatibility 
between “‘ waisted sides ’’ to suit plate frames 
and steel fire-boxes, which, if it were correct, 
would at once rule out over 90 per cent. of 
British locomotives from ever being equipped 
with steel fire-boxes. On the contrary, the 
engines with steel fire-boxes, of which particulars 
were given in my above-mentioned letter, were 
all of the “waisted” pattern of fire-box in 
plate-framed locomotives! Verb. sap. 
P. C. Dewnurst. 
Montevideo, October, 1944, 





COUNCIL OF THE INSTITUTION OF CIVIL 
ENGINEERS 


Smr,—The opposition to the Council’s pro- 
posal to prohibit canvassing is growing, but 
lately some members appear to have got the 
idea that the Council is only trying to prohibit 
canvassing for its own nominees, as printed on 
the balloting list, while leaving members free 
to canvass for any other candidates. In fact, 
it is feared that the opposition to the Council 
is only hunting a mare’s nest, a quarry that few 
wish to chase. This is far from being the case, 
as will appear from the actual resolution No. 15 
put forward by the Council, which reads as 
follows :— 


‘*No member of the Institution shall 
engage in or be associated with any form of 
canvassing with a view to the election of any 
person named in the balloting list.” 


This is the most sweeping prohibition possible 
of any form of canvassing, as nobody can be 
elected unless he is “ named ” on the balloting 
list, whether his name is printed or written in 
ink. If the Council had intended to exclude 
only their own nominees from the support of 
canvassing, they would have used the word 
“* printed ” instead of “ named.” 

Under the Charter, no resolution put to a 
special general meeting can be amended. If 


preparation for and competence in the pro- 

fession, and good reputation, and that all 

competent and reputable civil engineers of 

British nationality are eligible for 

membership.” 

These rumours are quite false. The above 
paragraph from the word “ places” is quoted 
verbatim from the Supplemental Charter as 
shown on page 19 of the Institution’s pamphlet 
“‘ Charter, Supplemental Charter, By-Laws and 
Regulations,”’ dated February 6th, 1936. 





All members who had doubts on these two 
points can now be reassured that :— 

(1) The Council is intending to prohibit 
canvassing in any shape or form for any candi. 
date for the Council. 

(2) The Council is proposing to. introduce a 
new qualification for Chartered Civil Engineers, 
namely, besides being competent and of good 
reputation, they must abstain totally from 
canvassing. F. NEwnovse. 

Twickenham, December 12th. 








** Hamilear ’’ Military Transport Glider 


pce r el va? “TLS Bo 


We were recently invited by the Ministry of 
Aircraft Production to pay a visit to one 
of the works of General Aircraft, Ltd., in order 
to see something of the production and handling 
of the *“‘ Hamilcar”’ military transport glider. 
This marks the second contribution the firm 
has made during the war period to meet the 
requirements of the Airborne Division. The 
‘* Hamilear,” we may recall, was preceded by 
the ‘“‘ Hotspur,” which was designed to carry 
eight men and equipment, and which eventually 
became the standard glider training machine 
for the Airborne Division. The all-up weight 
of the ‘‘ Hotspur ”’ is 3600 1b. The ‘‘ Hamilcar,”’ 
which has an all-up fully loaded weight of 
36,000 Ib., therefore constituted a major design 
development. 

After some preliminary conferences and 
design studies, the general lay-out for the new 
glider was completed early in 1941. At that 
stage it was considered advisable to design and 
construct a half-scale flying model, and over 
100 draughtsmen and twenty members of the 
firm’s technical staff were allocated to complete 
the task, the resources of the Royal Aircraft 
Establishment and the National Physical 
Laboratory being drawn upon to provide 





structural and wind tunnel data. The proto. 





taken to land after release from the tug aircraft 
should be a minimum, so that the glider is 
exposed to enemy fire from ground defences for 
as short a time as possible. A noteworthy 
feature of the ‘‘ Hamilcar ”’ design is the use of 
large and powerful wing flaps, which are 
operated by servo-pneumatic means, in order 
to enable the pilot to control at will the angle of 
glide and to effect a safe landing in a confined 
space, 

Some idea of the dimensions and weights 
involved may be gained from the following 
principal dimensions and particulars of the 
** Hamilcar’”’ given below :— 


Wing span... ... 1 10ft. 
Overall length ...  ... «.. 68ft. lin, 
Fuselage width (external) 9ft. 3in. 
Wrens O8OW 22.8 so is es 1658 square feet 
Wing chord at root ... 18ft. 6in. 
Wing thickness at root ... 3ft. Sin. 
Local carrying space in cabin : 
Length ... i 25ft. 6in. 
Breadth ... 8ft. 
Height ... 7ft. Gin. 
All-up weight ... 36,000 Ib. (16-1 tons) 
Military load 17,500 lb. (7-8 tons) 


Empty weight te 18,500 Ib. (8-3 tons) 


Because of its great size, the “ Hamilcar” 
called for’ the use of our largest and most 











the Council mean ‘“ printed” where they say 
“named,” they must now withdraw Resolution 
15 and put a new resolution to another special 
general meeting. But does anyone really 
believe the Council only wishes to prohibit 
canvassing in favour of its own nominees, while 
leaving members free to canvass as much as 
they like for candidates the Council has not 
been asked to approve ? 

Another objection has been raised to the 
memorial against canvassing as it appeared in 
your issue of November 3rd. Rumours are 
being spread that the Institution Charter does 
not contain the provisions recited in paragraph 6 
of the memorial, which reads as follows :— 

“The Charter lays down that the Institu- 
tion places no restriction upon candidates 
for membership, except that of appropriate 
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“ HAMILCAR’’ MILITARYATRANSPORT GLIDER 


type was designed and built. in the short space 
of twelve months, and in the early spring of 
1942 successful test flights were made, and the 
final flight trials were completed in three weeks. 

The ‘“‘ Hamilcar,” which we illustrate here- 
with, is noteworthy as being the largest wooden 
aircraft yet constructed. It was laid out for the 
transport of heavy armoured vehicles or com- 
binations of vehicle equipment. In order that 
this task could be accomplished with structural 
and aerodynamic efficiency, it became necessary 
to select a wing loading much greater than any- 
thing previously contemplated for a glider, 
namely, 21-7 1b. per square foot,-and the air- 
ctaft at once began to take upon itself more of 
the character of an aircraft without engines, as 
opposed to the popular conception of the lightly 
loaded sailplane of the pre-war years. With it 
was developed the technique now so well appre- 
ciated in airborne operations—that the titre 
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powerful four-engined bombers to act as tug 
aircraft. In the demonstration we witnessed, 
a “ Halifax”? heavy bomber, which has an 
excellent operational record in this capacity, 
served as the tug It is illustrated in one 
of our engravings. Apart from the engine 
power available with such an aircraft, the 
successful take-off of a heavily loaded glider 
depends on the total weight of the tug-glider 
combination. During the design stages every 
effort had to be made to keep the structure of 
the glider within strict limits. This was done, 
we are informed, with such effect, that the 
weight of the completed glider came out 800 Ib. 
lighter than was originally estimated. As will 
be seen from the figures given above, the 
** Hamilcar”’ is able to carry almost its own 
weight in the form of military loads. 

In the course of the present article we are 
unable to deal fully with the detailed con- 
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struction of the glider, which follows in general 
the principles so successfully adopted in the 
construction of the..Musquito and other air- 
craft in which wood forms the principal struc- 
tural members. Some details of design prin- 
ciples may, however, be mentioned. The 
decision to build the glider as a high-wing mono- 


cause a change in landing technique. The 
possible landing sites during .an. airborne 
operation are as a rule very restricted, and-in 
order that they can be used by the maximum 
number of gliders they must be kept clear. It 
was shown to be desirable, therefore, that the 





aircraft should land on its normal chassis and 











** HALIFAX ** BOMBER 
plane with a nose-openirig door was taken to 
ensure that, with the aircraft lowered on its 
skids, armoured track vehicles could be driven 
straight out of the machine without the need of 
a special ramp. They can therefore be in action 
in as short a time as fifteen seconds after the 
glider has come to rest, which constitutes a 
great military advantage. In order to assist in 
this rapid exit, which was convincingly shown 
during our visit to the works, the engine of the 
vehicle within the glider is started up in the air 
prior to landing. The exhaust pipes have 
temporary extensions through the skin of the 
fuselage to the outside of the aircraft, which 
automatically disengage as the vehicle moves 
forward. We noted that in the case of tank and 
Bren gun carrier loads the anchorages which 
hold the vehicle in place, and can be discarded 
immediately by pulling a lanyard from inside 
the vehicle, prevent it from tipping forward at 
the moment of landing, and, at the same time, 
ensure that the forward movement of the vehicle 
under its own power operates a mechanical 
device which frees the nose door lock and auto- 
matically opens the door. The position of the 
two pilots in the cockpit above the cabin may 
be noted. They are largely protected from anti- 
aircraft fire by the vehicle load. The cockpit 
is reached through a trapdoor in the upper part 
of the fuselage. and over walkways on the wing 
surfaces. The controls are in duplicate and 
include the Clayton-Dewandre servo-pneumatic 
controls for the flaps. The large size of the 
Dunlop-tyred landing wheels, some 52im. in 
diameter, may be noted. The shock absorber 
struts are of Lockheed design and are air-oil 
operated. When the pressure is reléased the 
legs telescope and the aircraft rocks gently 
forward and rests on the skids. This lowered 
position is indicated in one of our engravings. 
Originally the ‘‘ Hamilcar’’ was intended to 
make a skid landing when it was employed for 
military operations. For this purpose it had a 
special chassis for take-off, which could be 
dropped. by parachute and weighed close upon 
} ton. For normal operation the machine—as 
shown in our first illustration—is fitted with a 
permanent undercarriage. The development of 





the strategy of airborne landings did, however, 





TOWING * HAMILCAR'’ GLIDER 


usé its speed, combined with differential wheel 
brake operation, to steer itself clear of the 
landing strip. Immediately it comes to rest 
the pilots release the oil pressure in the shock 


In the shops we were enabled to see somie of 
the loads which are carried by the “ Hamilcar.” 
These present a formidable list, which, we are 
informed, is constantly being added to by the 
Airborne Division, which operates the machines. 
The upper limit is a load of 17,000 lb., or 7-8 
tons. Within this limit the following loads are 
included :—The ‘ Tetrarch’’ Mark IV tank, 


the American “Locust” tank, two Bren 
gun universal carriers, . three ‘‘ Rota” 
trailers, two armoured ‘ Scout” cars, @ 
17-pounder anti-tank gun with “‘ Portee”’ 


vehicle, a 25-pounder gun with ‘“ Portee”’ 
vehicle, a self-propelled Bofors gun. Other 
equipment comprises a jeep and universal 
carrier with ‘‘ Slave” batteries, a universal 
carrier for 3in. mortars, and eight motor-cycles, 
Bailey bridge equipment, and also forty-eight 
panniers containing equipment and ammunition. 
For the construction of airfields the following 
can be safely carried :—A “ D4” tractor with 
angledozer, a scraper with a grader, and the 
“HD 10” bulldozer and ‘‘ HD 14” bulldozer, 
each: of which have to be-carried in three 
‘* Hamilcars.” The design of the aircraft having 
been completed, its construction was handed 
over to the Birmingham Railway Carriage and 
Wagon Company and various woodworking 
frms. The “ Hamilear’’ is. now being pro- 





absorber struts, causing them to telescope, and 


duced in large numbers, and it was used 
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TANK EMERGING 


the aircraft sinks on its skids for the vehicle 
inside to drive out. : 

A landing was made in our presence almost 
as if the aircraft was under engine control, and it 
came to ground only a few minutes after we had 
seen the ‘‘ Hamilear” towed by the Halifax 
pass over our heads at a cruising speed of 150 
m.p.h. 








** HAMILCAR ** 
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operationally for the first time on “‘D” day 
with conspicuous success, and later at Arnhem. 
General Aircraft, Ltd., which produced the 
aircraft, has remained responsible for its 
delivery and completion and for the design of 
the numerous anchorages which are needed for 
each change of load. The engineers of the com- 
pany have also constructed other requirements 
of the Airborne Division which were demon- 
strated for us.. They include a folding stretcher, 
which weighs 15 Ib., against the 29 Ib. required 
for the normal Army type, and one parachute 
container with a springed base contains six 
stretchers. For transporting stretcher cases 
over rough country a stretcher carriage has 
also been designed with collapsible wheels. The 
carriage folds up and it can be stowed within 
a container along with two stretchers. Special 
praise is due to*the expert team of works 
personnel which has been operating up and down 
the country on the aerodromes to which 
‘* Hamilcars ” have been allotted. It has been 
their task to install the formidable series of 
modifications entailed by the variety of military 
loads we have indicated. They were at hand all 
the time to instruct the R.A.F. and Airborne 
Division personnel, and during the period prior 
to “‘D” day they were called upon to play a 
considerable part in the final preparations. 
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The German Long-Range Rocket’ 





ERMAN scientists have been investigating 
the possibilities of developing giant rockets 
for the past twenty years. It was therefore not a 
difficult matter to.turn these experiments in a 
warlike direction when’the requirement arose 


started up and drives the pumps which force 
the liquid oxygen and alcohol into the com- 
bustion chamber. This mixture is then ignited 


from the vertical towards the target. The 
mechanism is so arranged that the rocket ix 
pointing upwards at an angle of about 45 deg, 
about one minute after launching, and at this 
time the fuel supply is cut off, either by remote 
radio control from the ground or by preset 
automatic instruments in the rocket. The point 
at which the fuel is cut off determines the range 
of the V2. If the fuels burn for a longer time 
a higher speed and a longer range is obtained, 





electrically from some distance away and the 
rocket takes off. Once ignited, the mixture of 


If they burn for a shorter time the speed is not 
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Chain drive to external control] vanes. 

Electric motor. 

Burner cups. 

Alcohol supply from pump. 

Air bottles. 

Rear joint rings and strong point for transport. 
Servo-operated alcohol outlet valve. 

Rocket shell construction. 

Radio equipment. 

Pipe lenin from alcohol tank to warhead. 
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for a very long-range weapon, and from these 
beginnings the V2 was developed. 

Although, undoubtedly, experiments will 
have been made with various sizes of long-range 
rockets, the one which has been standardised is 
a streamlined projectile, 46ft. long, 54ft. in 
diameter, with a sharply pointed nose, and 
carrying four large external stabilising fins -at 
right angles to each other at the rear. The 
projectile, when filled with fuel, weighs about 
12 tons. p 

The V2 is much more complicated in design 
and manufacture than the flying bomb. © It 
consists of the following main assemblies, all 
contained in a shell-like structure, which follows 
in construction the same general form as an 
aircraft fuselage :—(I) Nose, which contains 
an explosive warhead of 2000 Ib.; (II) a com- 
partment containing control equipment ; (III) 
two large aluminium fuel tanks, one holding 
about 7500 Ib. of alcohol, and the other about 
11,000 Ib. of liquid oxygen ; (IV) a turbine and 
pump assembly with a gas generator to drive 
the turbine ; (V) a large combustion chamber 
and venturi, into which the alcohol and liquid 
oxygen are forced through a series of jets ; 
(VI) two sets of control vanes. One set operates 
internally in the jet stream and the other 
externally on the edges of the four stabilising 
fins 


The propulsive system of the V2 is thus a 
rocket. It derives all its power from the fuel it 
carries and does not depend upon external air 
for combustion. It can therefore operate 
equally well at extremely high altitudes, where 
there is practically no air present. 

The method of launching and operation of the 
V2 is quite simple. The rocket stands in a 
vertical position on a concrete platform or hard 
surface at the launching point. The turbine, 
which is driven by superheated steam produced 
by mixing very concentrated hydrogen per- 
oxide with calcium permanganate solution, is 








11. Nose, probably fitted with nose switch or other 
device for operating warhead fuse. 

12. Conduit carrying wires to nose of warhead. 

13. Central exploder tube. 

14. Electric fuse for warhead. 

15, Plywood frame. 

16, Nitrogen bottles, 

17. Front joint ring and strong point for transport. 

18. Pitch and azimuth gyros. 

19. Alcohol filling point. 


ARRANGEMENT OF GERMAN V2 ROCKET 


alcohol and oxygen continues to burn violently. 
The products of combustion are forced out at a 
high speed through the orifice in the rear end 
of the venturi as a jet of very hot gases. The 





COMBUSTION CHAMBER AND VENTURI 


energy so liberated creates a thrust of about 
26 tons, which propels the rocket forward. 

The rocket starts by climbing vertically, but 
@ gyroscope control within the projectile auto- 





* Air Ministry News Service 


matically comes into play to operate the control 


20. Double-walled alcohol delivery pipe to pump. 
21. Oxygen filling point. 
22. Concertina connections. 


23. Hydrogen peroxide tank. 

24. Tubular frame holding turbine and pump assembly. 

25. Permanganate tank. (Gas generator unit behind 
this tank). 

26. Oxygen distributor from pump. 


27. Alcohol pipes for subsidi cooling. 
28. Alcohol Talot to double wall, 
29. Electro-hydraulic servo motors, 


quite so great, and the range is correspondingly 
decreased. 

Since the rocket is pointing upwards at about 
45 deg. when the fuel is cut off, and is travelling 
at a speed of about 3000 m.p.h., it continues 
upwards, following the same path that would be 
taken by a shell fired at this angle. There is 
little air resistance in this region, so that 
eventually it reaches a height of over 60 miles 
above the earth’s surface, and comes down still 
following the same parabolic path that a shell 
would take. Rockets being fired against this 
country at present have a range of about 200 
miles, and the total time of flight from launching 
to impact on the ground in this country is 
about five minutes. 

The speed is thus much greater than the speed 
of sound, so that the noise of the passage of the 
V2 is not heard until after it explodes. The noise 
of its approach is frequently heard after the 
explosion as a rumbling sound like that of 
thunder, but the exact effect varies according 
to the distance and position of the observer from 
the point of impact. As it descends through the 
atmosphere from a height of 60 miles the V2 is 
slowed down considerably by the resistance of 
the air, and at the same time becomes hesited 
by friction to such an extent that it has actually 
been observed glowing dull red. The weight of 
explosive is about the same in both the V1 and 
V2, and the damage caused is also generally 
about the same. Although the design and the 
construction of the V2 is undoubtedly a con- 
siderable technical achievement, the military 
value of the weapon at present is extremely 
doubtful. 

There is evidence that the Germans were 
forced to use the V2 before it was fully deve- 
loped, and the accuracy at present is not very 
great. The place at which a V2 comes down is 
kept secret from the Germans, so that they will 
not be in a position to correct their errors either 
by altering the adjustment of the instruments 
in the rocket or by other necessary modifications. 





vanes, and thus to cause the V2 to curve away 


Many Spitfire-bomber pin-point attacks on V2 
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storage and launching sites have been made by 
R.A.F. Fighter Command in recent weeks, 
while Spitfires, Typhoons, Tempests, and 
Mosquitoes of R.A.F. 2nd.T.A.F. have for some 
time been carrying out a railway cutting pro- 
gramme on the Rhine and Meuse fronts, with 
the result that supplies of rockets to their 
launching bases have probably been consider- 
ably curtailed. 








Petroleum Production in 
England* 
By C. A. P. SOUTHWELL.+ 


Ir is not possible for me to tell you the 
history of this work right from the beginning, 
but I should like to mention two milestones. 
The first one is towards the later years of the 
last war, when Lord Cowdray said, “‘ Search for 
oil in this country.” This work for wartime 
needs during the last war resulted in the 
H. bore well, the first producing well in this 
country and which is still to-day producing a 
small amount of oil. The second milestone was 
the passing of the Petroleum Production Act 
in 1934. This actually marked the starting 
point of the present campaign, because this 
enabling legislation regularised the large-scale 
exploration and development of oil in this 
country. The first operation following this Act 
was the P. bore well, put down by the Anglo- 
Iranian Oil Company in January, 1936, and 
until the beginning of this war official state- 
ments were made of the progress of the work. 
Briefly, it consisted of the testing of twenty 
different areas with 60,000ft. of drilling. The 
results were disappointing, except for two bright 
spots. The first of these was the discovery, in 
May, 1939, of a shallow oilfield in L. The 
second was the discovery of a well at 2000ft. to 
2500ft. in N. Both of these were published 
officially.. Now, with the permission of Sir 
William Fraser, I am permitted to tell you 
about this wartime development. This develop- 
ment has been a closed book until recently, when 
the Secretary for Petroleum released the main 
factors. 

When the war came we were engaged in an 
exploratory testing programme. We were 
using heavy drilling machines which were 
necessary for these unknown depths, and it was 
decided to drill them as rapidly as possible. 
At the same time we were fortunate enough to 
obtain the services of four teams of American 
drilling men, who came over here for a period 
of twelve months to help. The results as far 
as speed was concerned were beginning to become 
striking by 1943, in that the completion time, 
taking ten wells, was seven days and the drilling 
time to 2000ft., at which point the well is lined, 
was sixty-two hours. The more spectacular 
time was the moving time. With the old 
cumbersome drilling outfit we had taken ten 
to fourteen days as the average drilling time, 
but finally the average drilling time dropped to 
twelve hours. We had one record time, and that 
was when one drilling machine finished drilling 
at one well and twenty-four hours later it was 
960ft. deep at the next well. 

When developing an oilfield, one of the 
problems is to know just where to put the wells 
and how close to space them. There are differ- 
ences in oilfields. If you take large fields, such 
as those in Iran, you have the wide spacing 
which is right for that type of field, but in hard 
sandstone, such as in Great Britain, it is neces- 
sary to have close spacing. We began with 
wells at 500ft. intervals. This was: reduced a 
little as we obtained greater knowledge, and in 
one district we have one well to 2} acres and 
in other districts we have one well to 3 acres. 

In the §. field there are four main. oil sands, 
of which the rough rock is the main producing 
zone. This is continuous throughout the whole 
area, but in other sands the wells are centicular 
and irregular... These are hard abrasive sand- 
stone and their porosity varies from 0 to 20 per 
cent., which means that where there is 20 per 
cent. porosity there may be 20 per cent. of oil. 





* Royal Society of Arts, December. 6th. Abstract. 


It does not follow, however, that that 20 per 
cent. can be extracted. 
There are some interesting points about 
these oilfields from the point of view of tempera- 
ture. The underground temperature in the E. 
field is 118 deg. Fah., whereas the temperature 
at the same depth (2000ft.) is only 80 deg. Fah. 
in the K. field. This is a feature which has some 
effect on the production problems, but the true 
significance of which we do not yet understand. 
The specific gravity varies between 890 and 828 
at E., with an average for the rough rock of 848. 
Before I go further I should just like to indi- 
cate what has been done as a generalised sum- 
of this work. Up to date some 390 wells 
have been drilled, which will no doubt surprise 
many people. Of these, 244 are to-day produc- 
ing oil in this. country. The total footage 
amounts to 750,000ft., or three-quarters of a 
million feet. .I would add that the geophysical 
work has also required a quarter of a million 
feet, making a total of one million feet of 
drilling. The amount of crude produced has 
been 325,000 tons, or 80 million gallons. The 
quality of the crude—which is a mixed-base 
cerude—is good. For the information of those 
interested, the motor and aviation petrol dis. 
tillates are all mixed base, with the naphthalenic 
characteristics predominating. The sulphur 
content is low and normally distributed, but 
the crude has a high wax content—roughly 
twice that of mid-Continent crude. Good lubri- 
cants, equivalent to those produced from mid- 
Continent crude, can be made from it. 
All wells are put on pumps just as soon as 
they can be after drilling. These fields were in 
equilibrium before being tapped. In the E. 
field the underground pressure was 990 lb. per 
square inch at a level of 1700ft. below sea level. 
This means that if each well were allowed to 
do what it liked when drilled it would flow a 
small amount of oil at the surface, but as we 
want as much oil as possible the wells are put 
on pumps straight away. The largest flow 
obtained was 100 barrels per twenty-four hours. 
A large bore produced 375 barrels, but the 
majority are much smaller than that. .The 
smallest flow to date was 7 barrels per twenty- 
four hours. The fields are electrified and the 
procedure is to line the bore-heles down to the 
top of the oil sands with steel casing, to cement 
this in place, and then drill into the oil sand 
and to complete this by running in a lining to 
hold back any caving, and then install 2in. 
tubing with the working barrel on the bottom, 
and inside that to run in jin. rods with a plunger 
into the working barrel. That $in. rod is con- 
nected to a beam which is operated by a 2 H.P. 
to 5 H.P. electric motor, and it continues pump- 
ing oil night and day. Forty or more of these 
wells all pump their oil in a gathering station. 
In the E. oilfields there are 150 wells, which 
means four gathering stations. The oil travels 
from the pump jack through 2in. lines into tanks 
in the collecting station. 
With regard to production problems, these 
are mainly two. First, there is the water 
separation problem, and secondly, the wax 
problem. In the K. area, when the structures 
were first drilled into, water-free oil was 
obtained. But in drilling down the flanks it 
was necessary to produce water. In view of the 
fact that this is a waxy oil, the water separation 
constitutes something of a problem, and in 
these, vertical tanks we had the oil-water 
separation tanks. These are packed with wood- 
wool and the water passes through at the rate 
of 5ft. an hour. To this is added a sulphonated 
oil (0-003 per cent.) and the whole tank is 
heated by steam coils to 110 deg. Fah. -As a 
result, the oil-water mixtures coming in with 
30 per cent. of water are separated down to 
1 per cent., which goes forward in suspension. 
The second problem is wax. We have wax 
problems at the surface and in the wells. 
In so far as the surface is concerned, we pumped 
metal blocks along the 2in. lines which come 
underground into the gathering station; this 
was done every day and by that method we 
were able to keep the surface lines clear of wax. 
But when we come to the well-side the problem 
is different. I have already given you the 
underground temperatures and now I should 
like you to relate them to the fact that wax 





t Anglo-Iranian Oil Company, Ltd. 





Where the underground temperature is 83 deg. 
Fah. there is less wax. The wax troubles occur 
in the top part of the well as the oil comes to 
the surface. It loses temperature and the wax 
starts to settle out. The result is that the rods 
which are working up and down in 2in. tubing 
begin to get waxed and in due course it would 
stop pumping. One method of overcoming this 
is to employ a pulling machine. That means 
pulling everything out of the well and dewaxing 
mechanically, and it would involve a great deal 
of machinery, man power,.and fuel. So the 
method of overcoming that trouble which has 
been adopted is by using electricity. The tubing 
down to 1000ft. is insulated with wooden 
insulators. At 1000ft. it has spring bows on it, 
which make metal contact with the tubing at 
1000ft. and with the casing at 1000ft. The top 
of the tubing is insulated by plastic rings and 
@ portable D.C. generator of low voltage and 
800 amperes is brought to the well when there 
are signs of wax. The top part of the tubing is 
heated and the wax is melted inside an hour and 
the well is clean again. This electrical develop- 
ment has saved a considerable amount of man 
power and machinery. 

The oil from the gathering stations is pumped 
through 3in. pipe lines to a railway siding built 
for the purpose and is then taken away to a 


So far I have not mentioned gas. The crude 
has very little gas. In the E. field, where the gas 
pressure is 390 1b. per square inch, the gas/oil 
ratio is 1¢@-20 to 1. That means that if you take 
a sample of oil out of a well from the bottom 
under the original pressure and bring it to the 
surface without lowering the pressure you would 
have to lower it-down to 390 Ib. per square inch 
before any gas frothed out of the liquid. In the 
K. field the gas pressure is 90 lb. per square inch 
and the gas ratio is the same. All the gas which 
is produced at the wells is collected at a central 
gas absorption station. It is brought to this 
plant by lin. lines. It is then passed through 
this plant, which is a more or less standard 
plant for making benzol from coal gas and is 
automatic. 








The Chicago Civil Aviation 
Conference 


In a statement recently issued by Lord 
Swinton, on the results of the Civil Aviation 
Conference at Chicago, emphasis was placed on 
the measure of agreement achieved. Agree- 
ment was reached, he says, over the whole of 
the technical field of air navigation, on a number 
of provisions relating to air transport, and the 
setting up of an international organisation. It 
was also agreed that Freedoms | and 2, the right 
of innocent passage and non-traffic stop, shall 
be mutually granted by all countries which are 
willing to do so. All that was agreed will find 
its place in an international convention and in 
an interim agreement, and grant of Freedoms 1 
and 2 will form the subject of a separate agree- 
ment which will become effective between the 
countries as soon as they signify their acceptance 
of it. On the other important of air 
transport no agreement has been reached, but 
it was agréed to refer all these matters to an 
interim Council. In the period before the 
Council meets these questions will continue to 
be the subject of earnest study by the countries 
most concerned. ‘The conference, says Lord 
Swinton, has certainly helped towards a solution 
of the difficulties which are now clearly 
envisaged. All are now agreed that no precise 
formula for regulation could govern ll 
routes. There is, however, a large measure 
of agreement on principles which it would be 
reasonable to apply to different routes and in 
different areas. This was the keynote of the 
last British proposal, which put forward general 
principles of universal application which closely 
correspond to those which the Civil Aero- 
nautics Board of the United States applies to 
its internal air services. Moreover, the powers 
which the British plan seeks to give to inter- 
national organisation are in’ many respects 
similar to the powers which the Civil Aero- 





starts to settle out to solution at 80 deg. Fah. 





nautics Board exercises within the United States. 
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CRANK WEB TREPANNING AND BORING MACHINE 


J. L. JAMESON, 


LTD,, EWELL, SURREY, 


MANUFACTURERS 








Crank Web Trepanning and 
Boring Machine 


A SPECIAL-PURPOSE machine for trepan- 
ning and finish boring marine engine crank 
webs, illustrated on this page, has recently been 
designed and constructed by J. L. Jameson, 
Ltd., Ewell, Surrey. A pair of webs are 





BORING HEAD CLAMPING RING 


machined at one setting, the holes for both the 
crank journal and the crank pin being bored 
parallel by two heads simultaneously. The 
spindle centres are adjustable from 650 mm. 
minimum to 4 maximum of 825mm. Holes up 





to 24in, diameter can be trepanned from the 


solid and a maximum travel to the cutter heads 
of 50in. is available. Boring snouts are pro- 
vided with diametrically opposed and adjust- 
able tool-boxes for finish boring to size, The 
trepanning tools are equally spaced around the 
front of tubular steel heads, and are arranged 
to cut progressively to break up the swarf and 
to distribute evenly the cutting pressure. The 
number of tools on each head varies according 
to the diameter, fifteen tools being used for a 
20in. diameter bore. 

Both trepanning heads and boring snouts are 
located on. @ hardened and ground spigot on 
each spindle nose, the drive being taken by a 
fitted key on the face of the flange. The heads 
are secured in position by a quick-release 
clamping ring, which enables them to 
be changed rapidly, By unlocking a single 
clamping screw and rotating the ring through 
an are of 30 deg. to a stop, the heads can be 
readily mounted or removed. The spindles run 
in opposite directions at speeds infinitely 
variable from 7 to 46 r.p.m., obtained by six 
gear changes and D.C. motor drive with shunt 
control to vary the speeds of the motor between 
each step in the gear-box, The headstocks are 
totally enclosed with spur reduction gearing to 
the spindles. They are mounted on a saddle, 
which slides on the bed to obtain the feed. One 
headstock is adjustable to obtain the desired 
centre distance, and can be set parallel by intro- 
ducing ground spacing collars and clamping the 
heads together. 

The main spindles are 50-ton carbon. steel 
forgings, ground on all bearing and_ fitting 
diameters and faces. The bearings are white 
metalled bronze, llin. diameter in front, 8in, 
diameter at the rear, and thrust in both direc- 
tions is taken on adjustable ball thrust washers. 
Lubrication is provided by a double helical 
gear pump in ¢ach headstock supplying pressure 
oil to the plain bearings, the relief being used for 





cascade lubrication of the gearing and ball and 
roller bearings. The rear headstock drive can 
be isolated by means of a clutch. An enclosed 
“*Renold ” triple roller chain drive transmits 
the power from the driving motor to the gear- 
box through a large multiplate clutch. The 
gear-box contains all speed changes, feed drive, 
reversing gear to feed, and rapid traverse 
motions. A vane oil pump supplies cascade 
lubrication to all gearing and bearings, and also 
to the chain drive. All shafts run on ball and 
roller bearings, and are of nickel steel hardened 





BORING HEAD 


and ground on.diameters and splines. The 
material used for. spur and bevel gearing 
throughout the machine is high-tensile nickel- 
chromium case-hardening steel. Worm reduc- 
tion gears used in the feed drive have hardened 
and ground threads and ‘‘ Holfos ’ worm wheels. 

The feed drive to the saddle carrying the 
headstocks is transmitted from the gear-box 
through totally enclosed worm reduction gear 
and a 3}in. diameter feed screw. Eleven changes 
of feed are obtainable in geometric progression 
from 0:009in. to 0-08lin. per revolution of the 
spindles. 
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The saddle slideways are four in number and 
measure 66in. across the shears.. The guide is a 
long narrow double vee running down the 
centre line of the bed. ~Oil lubrication to the 
slideways and guiding surfaces is provided from 
a reservoir with a sight feed regulator to each 
surface. The slideways are cast integral with 
the bed and chilled. The bed is a massive box 
section casting weighing 20 tons, and has a 
planed surface with tee slots which serves as a 
table for the work or fixtures. Cast integral 
with the bed is a sump for the coolant. Three 
motor-driven coolant pumps mounted on the 
back of the bed deliver coolant through the 
centre of the main spindles and also to an 
external supply for boring. The spindle 
noses are fitted with large sleeves for taper 
shank drills. 

The control position is situated close to the 
work, and forward and reverse feeds or rapid 
traverse can be operated by a single lever. 
Remote push-button controls to the main 
driving motor and suds pumps are also situated 
at the control position. Overrun limit switches 
are provided for the traverse, and also reversing 
switches to obviate the necessity for hand 
operation to reset the limit trips. The fixture 
for holding the crank webs in position consists 
of two angle brackets for supporting the work 
and resisting the thrust of the cut. The webs 
rest on cross tables which can be adjusted inde- 
pendently for lining-up purposes. Clamping 
against the angle brackets is provided by 
screws in a swing frame. Clamping down is 
provided on overarms, which can be swung 
clear for loading purposes. The total weight of 
the machine is 50 tons. 

The Selson Machine Tool Company, Ltd., 
Abbey House, Victoria Street, London, holds 
the sole agency for this machine. 








Gear Tooth Tangent 
Micrometer 


THE bench model tangent micrometer illus- 
trated herewith is a development of the hand 
instrument described in our issue of September 
Ist. It was designed by David Brown and Sons 
(Huddersfield), Ltd., for rapid and accurate 
use on quantity work, and can, it is claimed, 
easily be operated by unskilled labour. ~ 

The basic principle of the instrument lies in 
the fact that the length of a tangent to the base 
cirele of an involute spur gear wheel between 
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FiG. 1—-BASE TANGENT METHOD 


the opposite flanks of any two teeth cut by that 
tangent is constant, no matter at what point 
on the base circle the tangent may be drawn. 
The method is commonly known as “ the base 
tangent method,” and is illustrated in Fig. 1. 
The measurement is taken over a number of 
teeth and compared with a ealculated dimension 
to which the micrometer has previously been 
set. The number of teeth over which to gauge 
for correct measurement and the distance to 
which the instrument must be set are dependent 
upon. the pressure angle, pitch, and the number 
of teeth of the gear wheel to be gauged. A 
calculated table of the setting values is supplied 
with each tester and will be found sufficient for 
all normal requirements. For special gear 
wheels a formula is included, by which the 


minutes. The only requisite of the wheel to 
be gauged is that one face should be true to the 
bore from which the teeth have been cut. This 
requirement is fulfilled in normal practice, and 
therefore no additional operation is needed. 

The use of this tangent micrometer is claimed 
to have a number of advantages as compared 
with the standard gear tooth caliper. These 
advantages are :—(1) One. measurement only 
is made. This measurement being entirely 
independent of the outside diameter, it is not 
necessary to maintain a close tolerance on that 
diameter, which in any case may have errors in 
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FiG. 2~-ARRANGEMENT OF MICROMETER 


size and concentricity. (2) By reading the 

gauged distance directly upon a dial indicator 
greater accuracy is possible than with a vernier 
gauge. (3) A saving in time in inspection is 
obtained, as it is not necessary to check the 
outside diameter for size and concentricity, 
(4) More rapid gauging is possible and human 
errors are eliminated by the direct reading of the 
dia] indicator as compared with a vernier scale. 
(5) Once set, the gauge will give, without 
readjustment, a direct indication of the amount 
by which the measured dimension differs from 
the correct value. (6) The limit fingers of the 
indicator can be set to the allowable tolerance, 














FiG. 3-GEAR TOOTH TANGENT MICROMETER 


thereby giving an instantaneous check of 
whether the tooth thickness is within the limits. 

The micrometer is designed for bench mount- 
ing for use in the inspection department, or for 
mounting in close proximity to the gear cutting 
machine. Upon the cast iron base is. mounted 
a vertical pillar carrying the gauging head, and 
two parallel horizontal bars upon which to rest 
the wheel being tested, These bars are laterally 
adjustable to accommodate wheels of varying 
diameter. The gauging head is adjusted 
vertically on the pillar to enable measurements 
to be taken in different horizontal planes. The 
framework of the gauging gear is a malleable 





required settings can be calculated in a few 





casting, bored to suit the vertical pillar and 


provided with two arms carrying the gauging 
anvils and clock indicating mechanism. The 
left-hand anvil is adjustable along a hardened 
and ground.bar. The right-hand anvil is fixed 
to a floating sensitive carriage mounted on ball 
bearings, which is normally held against a stop 
A—see Fig. 2—by light spring pressure. When 
the gear teeth being gauged are inserted 
between the anvils this floating carriage moves 
outwards to operate the dial indicator by means 
of an adjustable hardened and ground button B. 
The faces of the anvil are hardened, ground, and 
lapped to a smooth finish, and ail wearing parts 
are of hardened and ground steel. Protecting 
devices are provided for the anvils to prevent 
damage and inaccurate readings. 

The initial setting procedure is as outlined 
below. The correct number of teeth over which 
to gauge and the setting distances for the anvils 
are determined from the chart provided. By 
means of gauge blocks the anvils are set to this 
dimension, the dial indicator is adjusted to 
zero, and the adjustable anvil is locked in 
position. The horizontal support bars C—- 
Fig. 2—are then adjusted to suit the diameter 
of the gear and locked in position. Finally, the 
beck ofr ie-eek 40 GRE alle guar 4ecth to 
slide between the anvils without contacting the 
roots of the tooth spaces. If a master gear is 
available, it may be used to set the anvils 
directly instead of by calculated dimension. 

The wheel to be gauged is placed with the 
true face downwards on the support bars and 
the teeth are slid into position between the 
anvils until the outside diameter makes contact 
with the back stop. The reading of the dial 
indicator is noted and compared with the 
allowable tolerance. For rapid repetition 
checking the dial indicator is provided with two 
adjustable tolerance fingers, which can be set 
to the high and low limit of tolerance. 

Because of the many variables involved it is 
impossible to give a definite limit to the capacity 
of the instrument, but the figures below will 
give a good indication of its versatility. In all 
the cases listed it has been assumed that the 
wheels are of standard proportions with a 
pressure angle of 20 deg. For gear wheels of 
14} deg. pressure angle the maximum diameter 
will be correspondingly greater. 

asin 
Diametrical pitch ... 3. 4 12 16 
Maximum pitch circle dia., in....20 18 15 144 14} 
The minimum pitch that can be gauged is 
16 D.P, 

With reference to Fig. 1, lett OH=base 
radius of gear; FHG=a tangent to base 
circle at H; D and E be the origin of the 
involute DN and EM. Then, since DN and 
E Mare involute, F H=are D H, and G H=arc 
EH. Therefore F H+GH=are D H+are EH, 
i.e., line F HG=are DHE. Similarly, if any 
other point P be taken so that the tangent at 
that point passes through the involutes DN 
and EM, as at points Cand Z, CP=are DP 
and PZ=are PE; then CP+PZ=are DP 
+are PE; CPZ=arc DPE. This means 
that, although the wheel may not be placed 
squarely between the anvils, a correct reading 
will still be given. 








Low-Frequency Cathode Ray 
Oscillograph 


THE instrument illustrated herewith has been 
developed by the Mullard Wireless Service 
Company, Ltd., Shaftesbury Avenue, London, 
W.C.2, especially to meet the needs of workers 
who wish to extend the technique of cathode 
ray oscillography to very low frequencies. The 
average cathode ray oscillograph cannot be used 
at frequencies much below 50 ¢/s, but to the 
engineer interested in vibration measurements 
and to the electro-medical investigator 50 c/s 
is a high frequency. The new oscillograph 
extends the low-frequency spectrum to below 
1c/s, the amplifier response being 2db down 
at 0-1le/s. 

The instrument operates direct from the 
50-cycle supply mains and cuntains a 3}in. 








high-vacuum cathode ray tube eperated at 
1250 volts, a linear time base, and a vertical 
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deflection amplifier, together with the necessary 
high-tension supply units. All input sockets 
and control knobs are mounted on the front 
panel, but a panel at the back of the instrument 
gives direct access to the deflector plates and 
modulator grid. 

The vertical deflection amplifier comprises a 
two-stage push-pull amplifier using H.F. pen- 
todes, the first stage including the phase- 
reversing valve. The voltage amplification 
factor is approximately 7000, which gives an 
overall, deflection sensitivity of lem. picture 
height per mV. r.m.s. input. A stepped input 
attenuator gives ten values of sensitivity from 
1 mV/cm. to 30.V/cm., while a. potentiometer 

















RAY OSCILLOGRAPH 


CATHODE 


gives a continuous control of sensitivity on each 
step. The frequency response curve is flat 
within 2 db from 0-1 c/s to 40,000 c/s. 

The linear time base uses a pentode charging 
valve and a gas-filled triode and its frequency 
may be varied from 0-25c/s to 16,000 c/s. 
A system switch controls the method of operat- 
ing the time base and selects the appropriate 
synchronising voltage. Synchronising from the 
work voltage and from the 50-cycle mains is 
provided internally, while, in addition, it is 
possible to synchronise the time base with the 
aid of a mechanical‘contact breaker. Finally, 
single traverses of the spot may be effected for 
the photographic recording of transients. 








American Engineering News 


Water Supply for American Cities 

Rainfall throughout the United States 
appears to promise an abundant supply of 
water in 1945, although snow surveys on the 
Pacific slope indicate a supply rather below 
normal in that region. In many cities, how- 
ever, existing supplies are inadequate owing to 
enormous increase in domestic and industrial 
consumption resulting from new war industries. 
But the problems of maintaing, expanding, 
and improving water supply plants present 
many difficulties. In spite of warnings that 
ability to deal promptly with the unemploy- 
ment situation of the post-war period depends 
largely upon having the preliminaries arranged 
in advance, municipalities have been slow to 
act. These preliminaries include the adoption 
of definite schemes or projects, the preparation 
of complete plans and specifications, the 
acquisition of necessary lands, and attention to 
the numerous financial and legal details. An 
immense number of existing plants need now or 
will need extensive enlargement and improve- 
ment, but the availability of needed materials 
and equipment is in doubt. The situation is 


the same in regard to deferred maintenance of 
existing plants, and there seems to be a rather 
general trend to procrastination in matters that 
need present careful and definite attention. 
Then again there is the present shortage of 
men in all positions, workmen, semi-skilled 





attendants or operators, and the skilled and 
trained engineers and chemists in positions of 
authority. This situation is specially serious for 
the smaller plants, with limited personnel, an 
will not be eased until the end of the war 
releases men now needed badly in civilian 
service. Of pressing importance are organised 
water conservation campaigns to prevent loss, 
waste, and excessive use of water now avail- 
able. Many cities will need new or additional 
sources of supply, especially those in regions 
having war industry plants. Water supply, 
water treatment, and the treatment and disposal 
of sewage form a combination problem for 
solution by engireers. 


American 16}-Knot Cargo Ships 

The “ Victory ” of cargo steamers 
now being built for the United States Maritime 
Commission to replace the earlier “‘ Liberty ”’ 
design are adapted mainly for general cargo, 
but have some refrigerated space in the holds, 
while oil may be carried in certain compart- 
ments. These ships are 456ft. long, 62ft. beam, 
and 38ft. deep, with a loaded draught of 28ft., 
displacement 15,200 tons, gross and net tonnage 
7612 and 4553 tons respectively, sea speed 
164 knots. Officers and crew aggregate sixty- 
two, and provision is made for a military 
personnel of twenty-eight when operating in 
wartime. A cross-compound double-reduction 
steam turbine delivers 8500 H.P. at 
85 revolutions of the propeller, with 6000 H.P. 
on the propeller shaft. ‘Ihe main shaft is 19in. 
in diameter, and the propeller shaft 2lin., the 
latter carrying a four-bladed screw of manga- 
nese-bronze, 20ft. 6in. in diameter. Two water- 
tube oil-fired boilers supply steam at 525 Ib. 
pressure. The boilers have 5622 square feet 
of heating surface and 965 square feet of super- 
heater surface, while the -economiser surface is 
1443 square feet. The turbines are of the 
impulse type, with the astera turbine mounted 
in the casing of the low-pressure main turbine. 
The hull is maialy welded and has seven water- 
tight bulkheads, besides the oil-tight bulkheads 
cf the oil tanks. Three cargo holds are forward 
and two aft of the machinery: space, and the 
double bottom provides tanks for fuel oil and 
feed water. Besides two complete steel decks 
there are platform decks in some of the holds. 
There is a long raised forecastle deck, » deck- 
house amidships, and a short poop deck. 
Special provision is made for handling cargo 
independent of dock equipmert. This includes 
several 5-ton booms and two 30 ton and 50-ton 
booms, all operated by electric winches, so that 

heavy loads can be handled. 

Fishways for Dams 

With. the increasing construction of 
dams, large and small, on American rivers and 
streams, one problem in many cases is the pro- 
vision of fishways, by which fish may succeed 
in ascending the stream in their natural migra- 
tion to reach desired spawning grounds. In a 
study made of this very special problem at the 
laboratory of the University of Iowa, the three 
main’ phases were as follows :—First, the 
hydraulic properties of various types of fish- 
ways by means of small models, as well as of 
full-scale designs, in relation to the general laws 
of fluid mechanics ; secondly, the relation of 
fish efforts to the properties of the water flow ; 
thirdly, determination of the limit. of effort by 
fish of different species. If the flow properties 
of a fishway are such that the effort required 
to surmount the obstacle is well within the 
limit of the capability of the fish, then: the 
design is satisfactory from this standpoint. 
Consideration must then be given .to its 
economy, strength, and other accessory pro- 
perties. The use of small models was made as 
a simple and economical means of checking 
various old and new ideas, preliminary to the 
study of full-scale models. Since hydraulic 
laws are fairly well established, the hydraulic 
characteristics of large fishways may be deter- 
mined accurately from the tests of small models. 
Tests were made in a@ flume, 30ft, long, 24ft. 
wide, and 3ft. deep, having glass sides to allow 
of observation. ‘The highest model dam was 
6ft., and various arrangements of baffles were 
used. Speed of fish in making the ascent 
reached a maximum of 4ft. per second against 











a water flow of 3ft. per second, the speed in 
relation to the water being 7ft. per second. The 
maximum slope was 25 per cent. In most cases 


dj|there should be no conflict between usage of 


water by fishways and by hydro-electric plants, 
since the period of use by the fish usually 
coincides with the period of ample supply of 
water in the reservoir. 








Diamond Turning of 
Aluminium Pistons 


A REPORT on “The Turning of Aluminium 
Pistons with Diamond Tools,” abserved and 
recorded by members of the Tool Technical 
Panel, Diamond Die and Tool Control of the 
Ministry of Supply, has just been issued, and is 
obtainable from the Stationery Office, price 6d. 

It has long been realised that diamond tools 
will produce a particularly fine finish on certain 
types of material. War production has vastly 
increased the use of those materials, and has 
brought a corresponding increase in the use of 
diamond tools. From the accumulated experi- 
ence of diamond tool users and diamond tool 
manufacturers, it is now possible to draw some 
definite conclusions about the type of work for 
which diamond tools are especially suitable, the 
type of tools best suited to each class of work, 
the proper method of use, and the necessary con- 
ditions in which specific results can be obtained. 
On light alloys, for example—on which an 
excellent finish can often be obtained for limited 
runs with carbide-tipped teols—experience has 
shown that an equally good (and frequently 
better) finish can always be obtained and main- 
tained infinitely longer with diamond tools. 

At the same time it is realised that there are 
certain drawbacks to the use of diamond tools, 
and that these may have led production execu- 
tives to shy at their full use. Diamond tools 
have a high initial cost. They are intensely 
susceptible to damage from careless or unskilled 
handling, replacement time has on occasion 
been lengthy, and the loss of production during 
replacement might have been serious. Further, 
on occasion operators have found it impossible 
to achieve with diamond tools the finish they 
had been led to expect, and in the urgency of 
war production they may have reverted to other 
methods rather than explore the causes of 
failure. These failures have been usually attri- 
butable either to unsuitable machine conditions, 
to faulty setting of the tool, or, through lack of 
co-operation between maker and user, to the 
use of the wrong type of tool. 

The aim of this treatise is to set out the effects 
of tool design and tool setting in relation to 
diamond turning of pistons. These precepts 
have been proved by a study of the results, as 
measured in terms of surface finish. It is not 
claimed that the actual degrees of finish recorded 
in these observations are necessarily final in 
relation to the work selected (piston turning). 
The study of surface finish is as yet in its 
infancy. The precise finish required on aircraft 
pistons has yet to be determined. But the 
results given here are an absolute record of the 
finish that may be obtained and maintained 
under modern production conditions, and they 
prove the efficiency and consistent performance 
of the diamond tool. 








Nicerta’s Roap ProgramMMe.—The Colonial 
Office has announced that an important road 
development scheme for Nigeria, under which 
48,275 miles of road will be built, and which will 
link the territory with the All- Africa Highway 
system from the Cape to Algiers, is to receive 
financial assistance from the United Kingdom 
Government. A free grant of £1,810,000 has been 
made under the Colonial Development and Welfare 
Act, 1940, for the start of the scheme, and it is 
possible that application for £4,373,000 will be made 
before development is completed. Nigeria: itself 
would contribute approximately £4,600,000. The 
policy is to build three types of road, trunk roads 
‘* A,” trunk roads “‘ B,” and feeder ‘roads, which 
will provide connections through Nigeria with the 
All-Africa Highway and with roads connecting with 
other West African territories. 


















ually 
ly of 


nium 
and 
nical 
f the 
nd is 
p 6d, 
tools 
rtain 
astly 
has 
se of 
peri- 
tool 
ome 
¢ for 
, the 
rork, 
con- 
ned. 
| an 
‘ited 
has 
ntly 
ain- 


are 
ols, 
PCu- 
ools 
sely 
lled 
sion 
ring 
her, 
ible 
hey 
r of 
her 

of 
tri- 
ms, 
: of 
the 


cts 
to 
pts 
as 
not 
led 
in 
g). 
its 
aft 
he 
he 
ed 
ev 
ce 


ial 


ch 
ill 
















Dec. 15, 1944 








THE ENGINEER 





—_— 





\ 


The prices. quoted herein reiate to bulk quantities. 


Brazil’s National Steel Plant 


Recently Foreign Commerce Weekly, the 
official publication of the United States Department 
of Commerce, drew attention to the progress which 
is being made in erecting Brazil’s national steel 
plant. In June, 1944, authorisation was given for 
an increase in capital of the Cia. Siderargica Nacional 
(National Steel Plant) of Brazil to 1000 million 
cruzeiros, and flotation of the increased stock issue 
began August Ist. New possibilities of expansion 
for this company are reportedly assured by the 
incorporation in its properties of several coal mines 
of Santa Catarina and additional land in Volta 
Redonda. The company is reported to have begun 
construction of a mill to distil approximately 
15 million litres of coal tar, a foun for ingot 
moulds equipped also with to cast steel, 
a foundry for non-ferrous products for repairing 
purposes, and a large forging unit for railway car 
wheels, axles, and large-sized parts, Also the 
company is reportedly about to, complete the erec- 
tion of a coal-treating plant in the municipality of 
Tubarao, Santa Catarina, with a capacity of 400 tons 
per hour, and at the same time is constructing a 
thermo-electrical plant which will produce 7700 kW 
‘to 10,000 kW, burning residues of washed coal. A 
decree-law was signed on August 5th by the Pre- 
sident of Brazil, reserving Santa Catarina metal- 
lurgical coal for exclusive use of the National Steel 
Plant, this being the only coking coal in Brazil 
available in important quantities. 


The Pig Iron Market 
A rather brighter tone has characterised 
the pig iron market, although the improvement in 
the demand has not gone very far. The recent 
reduction in the output of pig iron, however, must 
have brought supplies down to near the market 
uirements, and it is suggested that should any 
sudden ex: ion take place in the demand, con- 
ditions might become tight. The light castings 
foundries have experienced some improvement in 
the demand for building and domestic products, 
following the relaxation by the Board of Trade on 
the manufacture of these articles, and has taken 
larger quantities of high-phosphorus pig iron than 
for a long period. Yet, when the volume of business 
is carefully considered, the improvement in the 
demand is comparatively small. The engineering 
and allied foundries have maintained much the same 
volume of demand for the descriptions of pig iron 
that they require as they have done for some 
months past. This branch of the industry would use 
considerably more hematite if it were available, 
but the Control carefully watches the distribution of 
this pig iron, and only releases it for special pur- 
. As a result, the engineering foundries, like 
some others engaged on Government work, are 
obliged to use a considerable quantity of refined and 
low and medium-phosphorus pig iron as a substi- 
tute. The engineering foundries are not particu- 
larly busy, and many of them have completed the 
contracts they had in hand for the Government. 
Some amongst them, however, have still a fair 
amount of work to be completed. Irregular con- 
-ditions rule amongst the jobbing foundries. Some of 
them have done better than others in obtaining 
work, but the amount of new business which is 
coming forward for this branch of the industry is 
comparatively small, and most of them are some- 
what eagerly hoping for new orders. Similarly, the 
textile machinery market has not been active for 
a considerable time, and is only taking up 
quantities of pig iron. Recently business in ferro- 
alloys has been poor and tending to decline. The 
easing was particularly noticeable in the demand 
for ferro-titanium, and the‘price has been reduced 
to £152 10s. per ton for the 38—40 per cent. quality. 


Scotland and the North 


There has been no marked change in the 
Scottish iron and steel industry. The most notice- 
able development has been the revival in the pro- 
duction of shell steel. The announcement by the 
American Commander-in-Chief that more shells 
were required was almost immediately followed by 
fresh orders for shell steel, which had been amongst 
the products, the production of which had been 
cut down. There has also been a slight expansion 
in the output of light sheets, which has followed the 
recent increase in the demand. The: shipyards, 
which take such a large proportion of the Scottish 
iron and steelworks’ output, appear to be engaged 
upon light craft, and their requirements, particu- 
larly of heavy plates, are certainly below the rate 
ruling a short time ago. The demand for plates 
from the engineering industry and from. other large 
consumers has fallen off to a considerable extent. 
Production in Scotland has also been affected by 





Export quotations are f.o.b. steamer 


the changes from one kind of production to another. 
Recent changes and relaxations of regulations, of 
which the most noticeable perhaps is the alteration 
in Lend-Lease, have increased hopes that the iron 
and steel industry will be freed from many irksome 
restrictions before long. It is reported that already 
considerable inquiries on export account have been 
circulated, although nothing has been heard of any 
large-scale export business. The position of heavy 
joists and sections has not changed, and there is 
still a lamentable dearth of business in this deserip- 
tion, while the demand for light and medium 
sections, which has been maintained at a high rate 
for some time, shows signs of decreasing in volume. 
Some of the re-rollers who are carrying considerable 
orders for bright joists and sections have suffered 
as a result of the cancellation of Government con- 
tracts with their customers, and are now in a position 
to give comparatively near delivery. On the other 
hand, some of the re-rolling works still require 
extended periods for the delivery of small sections. 
Steady conditions rule in the Lancashire iron and 
steel market, and there is a persistent demand for 
semi-finished materials. In other directions con- 
ditions in the market seem unc . There is a 
comparatively small demand for plates, and, 
although locomotive builders and engineers generally 
are well employed, the demand is on a restricted 
scale. Recently there has been a fresh rush of 
orders for light plates. A comparatively small 
number of orders has been placed for alloy steel. 
The iron and steelworks on the North-West Coast 
are maintaining a steady rate of production. 


The North-East Coast and Yorkshire 


Outputs by the iron and steelworks on the 
North-East Coast are fairly substantial, although 
they show a decline from the rate of production 
ruling earlier in the year. The production of shell 
steel has been increased of late, and this, with the 
hope that some of the restrictions upon export trade 
will be removed, has im a better tone to the 
industry. It is also anticipated that the railway 
programmes for next year will be reflected in an 
improved demand for iron and steel. For the time 
being, however, there is a certain amount of 
unemployed capacity at the works on the North- 
East Coast, and the heavy mills badly want orders. 
There is only a poor demand for heavy joists and 
sections, and at the moment there seems little 
prospect of any improvement in this direction. The 
demand for plates also. has declined considerably, 
and it would appear that all the principal users are 
taking smaller quantities than a few months ago. 
Most of the demand for plates also is for the light 
thicknesses, and this movement reflects the altera- 
tion in conditions at the shipyards. Business in 
steel bars, however, has been maintained at a good 
level, although the demand is principally for the 
smaller sizes. Business in large-diameter bars 
been declining for some time, and it not nearly so 
active as it was during the first half of this year. 
There has been little business transacted also in 
ferro-concrete rods, which not so long ago were 
required on a considerable scale. Recently there 
has been a fresh surge of new orders for sheets, 
principally black, although there has been an active 
call for galvanised descriptions. Busy conditions 
rule in the Yorkshire iron and steel industry, 
although the demand, even for basic steel, which 
has been well maintained hitherto, shows a tend- 
ency to decline. Manufacturers of acid carbon steel 


small] are well employed, whilst there has been a brisk 


trade in alloy steel from motor makers and aircraft 
manufacturers. 


The Midlands and South Wales 


Activity at the Midlands iron and steel- 
works is well maintained, although, as in other 
districts, there are a number of unsatisfactory 
patches. Until recentiy, the re-rolling section of 
the industry was in an excellent position, and the 
re-rolling works still have enough orders in hand to 
keep them well employed into the middle of the 
first period of next year. Recently, however, there 
have been some cancellations and suspensions of 
contracts, which have sharply affected the re-rollers, 
and the amount of new work coming forward is less 
than the tonnage which has been worked off. All 
the re-rolling establishments, however, are well 
supplied with orders for small bars and small and 
medium sections. The demand for small bars is 
fully maintained, but less interest is shown by the 
consuming industries in the small and medium 
sections. Shipyards and munition makers are 
taking up good quantities, however, and the makers 
can look forward to a period of steady operation. 
The steelworks are finding the demand for plates 
inclined to deteriorate still further, since neither 
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the shipyards nor the engineering industry, which, 
until comparatively recently, were large buyers, 
are now showing a great deal of interest. The 
revival in the demand for shell steel has affected 
the industry to some extent, and apparently it is 
expected to keep some of the steel makers busy for 
a considerable time. The sheet industry in the 
Midlands is fully employed, and is quoting only 
somewhat extended p aad terms. Many works 
are now asking at least three months for delivery. A 
slightly better tone has been noticeable in the South 
Wales iron and steel industry recently, largely 
because of the prospects indicated by the lifting of 
restrictions by the Board of Trade and the readjust- 
ment of the Lend-Lease arrangement. All the 
Welsh steelworks seem to be well employed, but the 
gradual recession in the demand for war purposes 
is exercising an influence ron the industry. The 
tinplate works are busy and are likely to remain so 
for several weeks. 


Iron and Steel Scrap 


, The amount, of business which has been 
transacted in iron and steel scrap shows little change 
over the past month. The market generally is less 
active than it was a few months ago, when busier 
conditions prevailed in the steelworks. Supplies 
of most descriptions of iron and steel scrap appear 
to have increased, and little difficulty is found in 
meeting the demand in any district. There has 
lately been a stronger request for the heavier 
qualities in some districts, and truck labels are 
being more freely issued. An improvement may 
be noted in the market for good heavy mild steel 
scrap, and consumers are calling for bigger deliveries 
of this description, especially in furnace and cupola 
sizes. Reasonable quantities of the lighter grades 
of melting scrap are in demand, but merchants find 
nc difficulty in supplying requirements. Short 
heavy steel scrap finds a slow market. Business in 
Lyndled steel scrap and hydraulically compressed 
steel shearings is fairly active, and in some districts 
there has recently been an increased demand for 
mild steel turnings. The heavier and chipped 
grades of the latter description find a ready market. 
Mixed wrought iron and steel scrap for basic steel 
furnaces is also finding a better market, as there has 
lately been a stronger demand for good heavy 
material. Light material of this description, how- 
ever, is in plentiful supply and business is quiet. 
There appears to be a steady call for heavy cast 
iron scrap in large-pieces and foundry sizes, and in 
some districts there is some restriction on deliveries. 
Cast iron machinery scrap is in good demand and 
there is a scarcity in some districts. Business in 
light cast iron scrap has fallen off somewhat. in 
recent weeks and is comparatively quiet. Cast iron 
borings are in moderate demand, the chemical 
works ing up most of the available supplies. 


has | There is a fairly brisk trade in heavy wrought iron 


serap, and the quantities becoming available are 
quickly absorbed. 


Richard Thomas and Baldwins 


Details of the fusion of the interest of 
Richard Thomas and Co., Ltd., and Baldwins, Ltd., 
have now been issued by the boards of the two com- 
panies. Under the scheme, all the manufacturing 
business carried on by Baldwins, Ltd., is to be trans- 
ferred to Richard Thomas and Co., Ltd., on January 
Ist next. The directors of Richard Thomas point 
out that from a national aspect the paramount 
advantage of the fusion is that it will accelerate the 
steps necessary for the rebuilding of export trade, 
particularly in the tinplate industry. One of these 
steps is the extension of the continuous strip mill 
process and the general modernisation of plant in 
this country. These prospective developments 
entail expenditure and administrative problems of 
@ magnitude which demands the pooling of resources, 
information, and technical knowledge. Another 
advantage is that the fusion will probably assist in 
the solution of the problem of redundancy, which 
has in the past been a hindrance to further moderni- 
sation of plant. The directors of Baldwins, Ltd., 
say that now that the war is nearer its end, they 
have been giving further consideration to future 
methods of manufacture of tinplates and sheets. 
Many schemes have been examined, which in the 
main were based on the company being able to 
put down modern t able to look: after those 
sections of the trades which it has served in the 
past. But it was found that such schemes were not 
economical either in capital or operating costs and 
that larger operating units were necessary. Further, 
it was considered that, in order to. furnish modern 
strip material during the immediate post-war 
period, it was desirable to join with a concern now 
producing that material. 
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Rail and Road 


Inpian Rartways’ War SErRvice.—During the 
year ended March 3lst last Indian railways ran 
approximately 8000 military special trains, covering 
a distance of nearly 54 million miles. 


Swiss FepERat Rarways.—During 1943 the 
Swiss Federal Railways carried 177,600,000 pas- 
sengers, an increase of 11-8 per cent. on the figures 
for 1942. The freight traffic handled amounted to 
20,400,000 metric tons, a decrease of 9 per cent. 
compared with 1942. The principal reasons for the 
increased r traffic were, it was recently 
stated, heavy military transportation and the cessa- 
tion of practically all motor-car and bus traffic, as 
@ result of rubber and petrol shortage. 


TRANSPORT IN NoRTHERN IRELAND. — The 
Northern Ireland Road Transport Board report for 
the year ended September 30th, 1944, shows an 
operating profit of £382,713, after setting aside 
£225,000 for depreciation and providing for war 
damage insurance. The gross traffic receipts, which 
were the highest in the history. of the Board, 
amounted to £3,012,366, compared with £2,886,343 
in the previous year. The e diture, including 
provision for depreciation, totalled £2,629,653, 
against £2,517,958. 

SwepisH Raitways.—Statistics published by 
Foreign Commerce Weekly show that between 1938 
and 1942 the number of steam locomotives em- 
ployed on all Swedish railways decreased from 1513 
to 1403, while the number of electric locomotives 
increased in the same period from 467 to 576. Of 
these, 718 steam and 538 electric locomotives were 
on the State Railways at the end of 1942, and, 
apart from 69 of the steam locomotives, were all of 
standard gauge. On the privately owned railways, 
there were at the end of 1942 685 steam and 38 
electric locomotives ; 223 of the steam locomotives 
and 17 of the electric locomotives were narrow- 
gauge. 

America’s Export Freieut Trarric.—Accord- 

to statistics issued by the Association of 
American Railroads, export freight traffic, excluding 
coal and grain, handled through United States ports 
in September totalled 166,360 wagons, an increase 
of 24 per cent. above the amount handled in 
September, 1943. Export grain unloaded at the 
ports totalled 3151 wagons, as compared with 2842 
wagons in September, 1943. Also the railways 
handled 248 wagons of coastal freight in September, 
a drop of 65 per cent. on September, 1943. The 
grand total of all wagons unloaded in September, 
excluding coal, was thus 169,759, the average daily 

unloadings being 5659 wagons. 

CENTRALISED Trarric ControLt.—The Denver 
and Rio Grande Western Railroad has recently 
completed its twelfth centralised traffic control 
installation, and now has unbroken control over 403 
tailes of its single-track main line between Dotsero 
and Salt Lake City. Railway Gazette says that the 
first experimental installations, in 1928, on this 
railway were over 94.miles on the western approach 
from Deen to the Tennessee Pass, on the Royal 
Gorge section of the main line between Dotsero 
and Pueblo. In ‘1937, 47? miles, between Provo 
yard and Salt Lake City, at the western end of the 
main line, were equipped. ‘The bulk of the work, 
covering 286 miles continuously between Dotsero 
and Helper, was carried out between 1941 and 1944. 


Miscellanea 
Tue Late Mr. A. E. Moorz.—We note with 
regret the death, on December 5th, of Mr. Albert 
Edwin Moore, who was for many years a lecturer in 
electrical engineering at the Manchester College of 
Technology and Manchester University. 


Supply has made the Control of Bolts, Nuts, Screws, 
Washers, and Rivets (No. 6) Order, 1944, which 


increases the maximum price of wrought iron rivets | a) 
founder of the business, continues to serve on the 
board. 


and of small steel rivets, and cancels the maximum 
prices of gimlet-pointed square-head coach screws. 
Copies of the Order may be obtained from H.M. 
Stationery Office, York House, Kingsway, W.C.2, or 
through any bookseller, price 1d. 


Restorine InpusTry In LIBERATED AREAS.—A 
progress report presented in Washington to Execu- 
tive Officers of the Combined Production and 
Resources Board and the Combined Raw Materials 
Board indicates the help required from Great 
Britain, Canada, and America to restart industry in 
liberated areas. The actual range of requirements 
is very wide, and includes 700 steam locomotives 


with Specialloid, Ltd. Mr. H. N. Bates has been 
Controt or Botts, Nuts, &c.—The Minister of | appointed chairman and i 
Aero Piston Ring Company, Ltd., and Mr. C. F. 
Russell and Mr. 


Sir Charles Hambro has relinquished his position as 
United Kingdom member of the Combined Raw 
Materials Board and Head of the British Raw 
Materials Mission in Washingto: 

the period for which he had agreed to assume these 
duties. His place on the Combined Raw Materials 
Board will be taken by Sir Henry Self, who will 
combine these duties with those he already performs 
on the Combined Production and Resources Board. 
The deputy member of the Combined Raw Materials 
Board will be Mr. George Archer, who will also act 


Memoranda 


road machinery for Italy, and oil engine and steam 
generating plant for several areas. Although alloca- 
tions are being made, and “shopping licences ” being 
issued, the amount of any goods that can be 
delivered to liberated areas is severely limited by 
other demands on the United Nations’ shipping and 
by the limitation of port facilities and inland trans- 
portation in Europe. 


L.M.S. War Sprcrats.—Since the war began, 
23 million officers and men have travelled in 78,361 
special L.M.S. troop trains. In the same period the 
London Midland and Scottish has run 50,314 special 
trains comprising 1} million wagons of ammunition 
and stores, 23,351 special petrol trains of 641,383 
tank wagons, and 1972 special trains conveying 
Forces mail. The grand total of special O.H.M.S. 
trains run by the LMS M.S. from September, 1939,“to 
November, 1944, is 153,998. 


Brazit’s PaPper Propuction.—According to The 
Guaranty Survey, there has been an increase of about 


in Brazil between 1938 and 1943, despite the curtail- 
ment of imported supplies of pulp. This progress 
has been made by the use of native raw materials, 
such as pine, fibrous plants, cotton linters, and rice 
straw. e Parana pine’s suitability for paper pro- 
duction is due largely to its om from resin 
and the wood’s exceptionally long fibre. Much of 
the machinery recently installed in pulp and paper 
mills has been manufactured locally. The chemical 
pulp and newsprint plant at Tibagy, in Parana, 
still under construction, will be larger, it is said, than 
any similar establishment in South America. 
Curna’s ENGINEERING PrRoBLEMs.—In a recent 
speech, Dr. Lee Fah-yih, Assistant Director of the 
China Institute in America, referred to the duty of 
professional engineers to assist in the rehabilitation 
and reconstruction of other countries to the best of 
their ability. He said that in the ten years imme- 
diately following the end of the war the main tasks 
would be the rehabilitation of Chinese industry ; 
the establishment of new industries to develop 
natural resources which had been discovered but 
remained neglected owing to lack of equipment and 
machinery ; to extend the transportation system ; 
and to establish public utility systems throughout 
China. Dr. Fah-yih added that the management 
réle in Ching’s reconstruction would mean not only 
a task for the Chinese, but also for engineers from 
other countries. 


Personal and Business 


Mr. R. Lowe has been elected Chairman and 
Mr. L. S. Atkinson, Vice-Chairman, of the Junior 
Institution of Engineers. 

SpEcIALLoIp, Lrp., announces the opening of 
&@ new service depdt at 56-58, New York Street, 
Leeds (telephone, Leeds 30071). 

Mr. Norman CxarK has been elected a director of 
Darwins, Ltd., Andrews Toledo, Ltd., and the 
Wardsend Steel Company, Ltd. 

Mr. C. G. Hopper has resigned his position of 
advertising manager to the Simmonds Group of 
Companies, and has joined Boulton and Paul, Ltd., 

in the same capacity. 

Kerra Piercy, Ltd., announces that from January 
Ist, 1945, the business, which consists of the 
supply and technical servicing of “Calgon” and 
other phosphates used in water treatment, will be 
carried on under the name of its parent company, 
Albright and Wilson, Ltd., chemical manufacturers, 
Oldbury, Birmingham. The change is one merely of 
name and there will be no alteration in policy or 
staff. 

Tue share capital of the,Aero Piston Ring Com- 
pany, Ltd., has been acquired by interests associated 


director of the 


R. H. Hainsworth have been 


inted directors. Mr. A. C. Richards, the 


Tue MINISTER OF PRODUCTION announces that 


m on the expiry of 


170 per cent. in the domestic production of paper | yz 


Forthcoming Engagements 





Secretaries of Institutions, Societies, dc., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the M: of the week preceding 
the meetings. In all cases TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Bradford Engineering Society 
Monda:; 18th.— Bradford Technical College. 
Boicr House Efficiency,” V. R. 


Fuel Luncheon Club 
Thursday, Dec, 21st.—Connaught Rooms, Queen Street, 
Kingsway, W.C.2. “Coal: The Economics of 
Preparation and Utilisation,” E. 8, Grumell. 12.40 
for 1.10 p.m. 


Institute of British Foundrymen 
Saturday, Dec. ‘16th.—E. Miptanps Brancu : Gelleg» of 
Technology, Leicester. “‘ Some Interesting Examples 
of Loam oulding. ” R. D. Lawrie. 6 p.m. 

18th.—_ SHEFFIELD Brancu: Royal 
Victoria Hotel, Sheffield. “ Initial Experience in 
the ration of the Hydro-Blast Process in a Steel 

Fettling Shop,” F. N. Lloyd. 7 p.m. 
Friday, Dec. 22nd.—Fatkirk Section: Temperance 
Café, Lint . Falkirk. ‘‘ The Development and 
ducti lated Cast Iron,” H. P. Hughes. 


Pr 0 
7 p.m. 
Institute of Fuel 
hase: Dec. 15th—Scortisn Sgction: Royal Tech- 
ical Co » G w. “Coal Preparation for the 
Market, ” Mr. Je 5.45 p.m. 
Institution of Chemical Engineers 
Saturday, Dec. 16th.—N.W. Branon: Re Hall, 
College of Technology, Manchester. Ag Prin- 
ciples of Chemical t Design,” W. H. Demuth 


3 p.m. 

Institution of Civil Engineers 
Saturday, Dec. 16th.—Yorksutre Assoc.: Royal Vic- 
toria Hotel, Sheffield. ‘‘ Fluid Control in Hydraulic 
Systems,” 8. Hall. 2.30 p.m. 


Institution of Electrical Engineers 
eet. Dec. 19th. warg: lage ot 
ictoria Embankment, W 
Tolovision Receiver So 
Wednesday, Dec. . 
Place, Victoria Embankment, W.C.2. 
densation. of Ati heric Moisture on Insulation 
Surfaces,” J. F. Stirling. 6.30 p.m. 


Institution of Eagineers-in-Charge 

Saturday, Dec. 16th.—St. Bride Institute, Bride Lane, 

ey Street, E.C.4. ‘‘ Bore-Hole Pumping Plant,” 
J. Marlow. 2.30 p-m. 


Institution of Mechanical Engineers 
ar Dee. 15th.—Storey’s Gate, St. James’s Park, 
estminster, 8.W.1. “‘ Some Considerations in the 
Design of Class I Pressure Vessels,” E. J. Heeley. 


5.30 p.m, 

Tron and Steel Institute 
Monday, Dec. 18th.—Cleveland Scientific and Technical 
Institute, Corporation Road, Middlesbrough. ‘“‘ Con- 
siderations on -Furnace Practice,’’ Dr. T. P. 
Colclough. 6.30 p.m. 


Junior Institution of Engineers 

To-day, Dec. 15th.—39, Victoria Street, 8.W.1. ‘“‘ The 
Relation of a a of Modern Reinforced 
Concrete Theories,” C. H. Reynolds. 6.30 p.m.— 
SHEerrietp Section : Metallurgical Club, West 
Street, Sheffield. ‘‘The Engineer’s Part in Full 
Economy,” H. G. Armstrong. 6.30 p.m. 


Keighley Association of Engineers 

To-day, Dec. 15th.—Devonshire Buildings, Devonshire 
Street, Keighley. ‘“‘ Iron Castings for the Engineer,” 
A. E. McRae Smith. 7.30 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 
T » Dec, 15th.—Literary and Philosophical Society, 
ewcastle- -upon-Tyne. Parsons Memorial Lecture. 
“The Determination of Critical Speeds, Natural 
Frequencies, and Modes of Vibration by Means of 
Basic Functions,” C, E. Inglis. 6 p.m. 
Friday, Dec. 22nd. —Literary and LF at perme Society, 
a gay u} fe ger us ‘Shipbuila - oo Fava 
tudy Ap to #i uilding Industry,” 
H. Onentthe. 6 p.m. 


6.45 p.m. 





North of England Institute of Mining and Mechanical 
Engineers 


Saturday, Dec. 16th.—Institute of tee and Mechanical 

Engineers, Newcastle- ** Mine , Ventila- 
tion, with Reference to Fan a. and their Appli- 
cation,” D. MacFarlane. 2.30 p.m. 


Royal Institution of Great Britain 
Totaws, Dec? 15th.—21, Albemarle Street, W.1. ‘Rubbers 
and their Characteristics : Real and Ideal,” L. R. G. 


Treloar. 5 p.m. 
Rugby Engineering Society 
Wednesday, Dec. 20th.—Demonstration Room, The 
Rugby Gas — , Church Street. Presidential 
Ad » R. J. Welsh. 7.30 p.m. 
Women’s Engineering Society 
To-day, Dec. 15th—Manonester Branon: Engineers 
. Manchester. “The Manu- 








for France, 60,000 railway wagons for liberated 
Europe, coal mining machinery for Spitzbergen, 


as Head of the British Raw Matérials. Mission. 


‘ub, Albert Square 
facture of Glass,” I. M. Holt. 6.30 p.m. 


Chadwick, 
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A Seven-Day Journal 


The Parsons Memorial Lecture 


On Friday last, December 15th, the Parsons 
Memorial Lecture was delivered by Professor 
C. E. Inglis, F.R.S., before a joint meeting of 
the North-East Coast Institution of Engineers 
and Shipbuilders and the Institution of Engi- 
neers and Shipbuilders in Scotland. The chair 
was taken by Mr. A. Murray Stephen, the 
President of the Scottish Institution, and Sir 
Summers Hunter, the President of the North- 
East Coast Institution, opened the proceedings. 
Professor Inglis, who took as his subject “‘ The 
Determiziation of Critical Speeds, Natural Fre- 
quencies, and Modes of Vibration by Means of 
Basic Functions,” developed the method which, 
he believes, is the natural process for calculating 
critical speeds and modes of vibration of shafts 
and also natural frequencies and modes of 
vibration of turbine blades. No matter what 
form of directional constraint is exerted by the 
end supports or how variable in section the 
shaft or blade may be, the determination of 
critical speed, natural frequencies, modes of 
rotation, or vibration can be reduced, Professor 
Inglis showed, to the solution of two simul- 
taneous equations, which always take the same 
general form and are of universal application. 
The method adopted depends upon expressing 
the mode of rotation or vibration in terms of 
basic functions, a basic function being the dis- 
tribution of load on a beam of uniform section, 
which produces a similar curve of deflection. 






































































and Naval Architects’ Guild, and a member of |tanker tonnage and for dealing with such 
the Institution of Engineers and Shipbuilders in| matters as freight rates, traffic control, and 
Scotland. William McMenemey is held in the|control of shipping facilities, and made pro- 
highest esteem in shipping and shipbuilding | posals as to the delimitation of areas of responsi- 
circles, not only on account of his high technical | bility between the branches of the Board. The 
qualifications, but by reason of his personal| Planning Committee also dealt with the pro- 
popularity. On the outbreak of war he placed | cedure for coasting and short sea trades, but 
the interests of his country and his firm before | left for further consideration between Govern- 
his personal desires, and postponed his retire- | ments concerned the detailed arrangements to 
ment, which in normal circumstances would have | to be made in respect of the coasting and short- 
taken place earlier, until the end of this year. | sea trades in the European area. Consultations 
We wish him many years of useful and pleasant|are proceeding between the Governments on 
leisure in his well-earned period of rest. this matter. 


Scientific Literature for Liberated Factory Modernisation 


Europe Si lalalaliii 
_ Ly the course of a recent appeal, the Associa- Praag se of “Tube See. —— 
tion of Scientific Workers states that scientists | Which took lees on Friday Decsiilies 16th, 
in liberated Europe need literature dealing with | mr, T. 4. R. Stedeford referred to a survey being 
advances made in Allied countries during the | made by the company with a view to establish- 
war. In particular, French scientists need this ing all its factories on the basis of maximum 
material as quickly as possible. In Paris there| efficiency. He said that- neither money nor 
is gas and electricity for only one or two hours in | effort must be spared to complete the task, and 
= dbs couse so that experimental work is warmly welcomed the far-sighted taxation con- 
y possible. In order to help these scientists, | cescions on capital and replacement expenditure 
who have played an active part in the resistance | which the Chancellor of the Exchequer had 
movement, to use their time profitably until! siready promised to industry. He hoped that 
they can Epo nao Saag ee and 88 &| it was a good augury of more to come. Industry 
oe 2 4 te P, t Pawan oa would | looked for encouragement to pursue vigorously 
n by Seste: 4 acm Pipers ™ — . Boryjera its plans for its own rehabilitation by an early 
published during the war. material sent} declaration of the date from which the con- 


to France would be fully used. Literature : hoon : 
would go to the Centre National de Recherche a cone ae ~ ssganoomat- a pce . 


For turbine blades simple formule are evolved}, . .- : > i ep : 
for estimating the rise in natural frequency due a ee ee pos see the | industry, and‘stated that when the time came 
to centrifugal action. In the lecture, the subject | nel vid oe = eae “4 pine “ — for the company’s factories to resume peace- 
of which is mathematical in character, Professor — ai stil ted. The ape oe ible | ime activities there would be little, if any, 
Inglis only indicated the methods in outline in| _— 7 < - ware poi ome 2g ©|delay in completing the process of what was 
his own inimitable way, and left the details to] 0°°. 701 ype ‘be sent to them, Th,| °tcially termed “‘re-conversion.” Neverthe- 
be studied by those who desire to do so in the - ron cole aaa so. fi ‘sigh less, it was improbable that those factories 
printed version of the lecture which will be Stine tee ; “ oe " a would be in a position to resume full normal 
made available later. After the lecture the| (ori. of asictific journal: technical Tate [Production for some time, until industry 
Parsons Medal was presented to Professor Inglis Did -— & a ron o. my PSpers, generally had been re-converted and the 
by Sir Eustace Tennyson d’Eyncourt, who While peta mon sama t ? er publie’s buying power restored. The transi- 
officially represented the Royal Society. Hier nage 3 nd for a ~a _ with CoM | tional stage was likely to be fraught with many 
plete sets of journals they have collected over | difficulties, and no cae could forecast either its 


° 4 years, it must be remembered that in this : ae % 
The Retirement of Mr. William ccuntng Shans ace well-oheceed: Wieins skal duration or effect; but, Mr. Stedeford con 


























































McMenemey iar - | cluded, that period would pass, and there might 
as can be consulted, and this is not the case in ; if greatest 
Ir is announced that Mr. William Henry | France and the other newly liberated countries. ee ee ne ee 
McMenemey, director and enginee |The hope is expressed that there will be aj !?° 7 


Ting manage 
of Cammell Laird and Co., Ltd., of Birkenhead, 
will retire at the end of the year. He will, 
however, retain his seat on the board of the 
company. Mr. McMenemey, who is seventy-one 
years of age, was born in Birkenhead, and he 
was apprenticed at the old Birkenhead Iron- 
works of Laird Brothers, Ltd. He is one of the 
original students at the Birkenhead technical 
classes, which were held under Mr. Lloyd 
Barnes. He also studied under Mr. R. A. Sloan 
in technical classes in Liverpool. After gaining 
sea experience, he returned to Laird Brothers, 
Ltd., and was appointed to the staff of the 
engineering department. He was assistant to 
the late Mr. J. Hamilton Gibson, under Mr. 
Ratsey Bevis, and eventually he became engi- 
neering manager of the present firm of Cammell 
Laird and Co., Ltd. During the last war he 
was mainly engaged on the very large amount of 
machinery which was turned out by his firm, 
which embraced not only warships of every 
class, but many passenger and cargo ships 
ordered by the Government. Between 1918 
and 1939 he was responsible for the develop- 
ment of high-pressure superheated steam instal- 
lations, noteworthy ships fitted with this class 
of machinery being the battleship H.M.S. 
“ Rodney,’ H.M. aircraft carrier ‘‘ Ark Royal,” 
and the Cunard White. Star passenger liner 
“‘Mauretania.”” He was also associated with 
the design and construction of machinery for 
many cruisers, destroyers, submarines, and 
merchant ships. During the present war he has 
again been in charge of the design of machinery 
running into many thousands of horsepower. 
In 1939 the University of Liverpool conferred 
upon Mr. McMenemey the honorary de 
of Master of Engineeriug. ‘He is a Vice-Pre- 
sident of the Institution of Naval Architects, 
@ Past-President. of the Liverpool Engineering 
Society and the Liverpool Marine Engineers’ 


generous response to this appeal. Sets of journals 
and single copies should be sent to the Associa- 
tion of Scientific Workers, Hanover House, 73, 
High Holborn, London, W.C.1. 
United Nations’ Shipping 

Tue text of the ‘‘ Agreement on Principles ”’ 
providing for the co-ordination of the United 
Nations’ merchant shipping resources after the 
end of the war in Europe until after the war in 
the Far East is over has been published as 
a White Paper (Command 6556). In accordance 
with that agreement a Planning Committee 
has since considered the details of the machinery 
required to enable the Executive Board of the 
United Maritime Authority set up by the agree- 
ment to discharge its functions. The Report of 
the Planning Committee was adopted by all the 
contracting, Governments at the first meeting 
of the Executive Board, which took place in 
Washington in November. The Executive 
Board works through two branches, one in 
London and one in Washington, and the 
planning Committee proposed that Committees 
should be established in each branch of the 
Board to deal, under the general supervision of 
the Board, with the various functions, each 
Committee having a secretariat for the pre- 
paration. of the necessary data for the Com- 
mittee’s work, and for the carrying out on 
behalf of the Committee of; any necessary 
executive action. The secretariats will be pro- 
vided by War Shipping Administration and the 
Ministry of War Transport respectively, and 
will make use of the administrative machinery 
of those two agencies, but will be responsible 
to the Committees and will work in close con- 
sultation with the staffs of other members and 
associate members of the Board. The Planning 
Committee’s Report proposed procedure for 
programming and allocation of dry cargo and 


The Taxation of Motor Vehicles | 


SPEAKING in the House of Commons on 
Tuesday, December 19th, Sir John Anderson, 
the Chancellor of the Exchequer, stated that 
he and the Minister of War Transport, in con- 
sultation with the President of the Board of 
Trade, had carefully considered all the views 
placed before the Government on the subject of 
post-war motor vehicles. They had, he said, 
reached the conclusion that there was no suffi- 
cient case, anyhow at the present time, for 
making any shift of duty between the vehicle 
and its fuel, or fer introducing any new form 
of taxation on the vehicle, such as a tax on 
value. But they had concluded that there would 
be appreciable advantage in altering the basis of 
calculation of licence duty on cars taxed. on 
horsepower by proceeding with reference to the 
cubic capacity of the engine instead of the area 
of cross section or bore of the cylinders. While 
the amount of duty charged must obviously be 
@ matter for consideration from time to time in 
the light of circumstances, the immediate 
change would be arranged to produce approxi- 
mately the same amount of revenue as would 
be received on the present ‘basis. The rate to 
secure this result would be the equivalent of 
£1 per 100 cm. of engine capacity, subject to a 
minimum.- He contemplated that these changes 
would come into force, subject to statutory 
authority being obtained, on January Ist, 1946, 
but it was a matter for-further consideration in 
discussion with those concerned whether the 
new rates should apply universally after that 
date, or, alternatively, only to vehicles which 
were first registered after that date. In the case 
of omnibuses and coaches and goods vehicles, 
it -was ‘proposed to introduce scales which 
progressed by one seat and quarter-ton steps - 
respectively. , 
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Influence of Tooth Design 
on Pitting of Gear Teeth 


By HARRY WALKER, Ph.D.* 
No. I 


HE object of this article is to discuss the 

factors affecting the failure of gear teeth 
by pitting, and to show how, by making use 
of the known facts and other facts that are 
brought to light analytically and experi- 
mentally, tooth design may be so conceived 
as to improve the load capacity and delay the 
incidence of pitting. 

Loap CycLe or Encacine TEETH 


So far as tooth design is concerned, the 
resistance to surface failure of gear teeth is 
dependent upon the tooth load, the relative 
radius of curvature, and the velocities and 
directions of rolling and sliding. All these 
factors vary in magnitude at different points 
on the line of action. The load cycle through 
which a pair of engaging teeth passes is of 
importance in connection with the arguments 
that follow, and will be discussed first. 

In Fig. 1 ad is the line of action of a pair 
of gears, the lower gear being the driver. The 
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FIG. 1—LOAD CYCLE OF GEARS WITH 
RIGID TEETH 


lengths a c and bd are each equal to the base 
pitch. The teeth come into action at the 
point a, and while the point of contact is 
moving uniformly from a to b there is another 
pair of teeth taking part of the total load, 
with a point of contact which moves uni- 
formly from ¢ tod. From 6 toc there is only 
one pair of teeth in action, and they therefore 
take the full load over this part of the contact 
cycle. In all gears of normal and practicable 
design, the length a d is less than two base 
pitches, and the action shown is therefore 
typical of all spur gears, in that a pair of 
engaging teeth take the full load for a short 
period around the middle of the cycle, and 
part load at the beginning and end of the 
le. 

The load cycle of a pair of engaging teeth 
may be plotted, using the line of action as a 
base. If the gears were made of rigid 
materials the transmitted load would be 
equally divided when two pairs of teeth are 
in action. The load diagram for this condi- 
tion is shown in Fig. 1. 

When the materials are elastic, tooth 
deflection influences the load distribution. 
. he author dealt with this in a report; on a 
previous investigation.. It was shown that 
.®, Technical Engineer, John Holroyd and Co., Ltd. - 
4 Walker, Tae Enorverr, October I4th and 2st, 

1938 and August 16th, 1940. 








with gears having true involute tooth form’ 
tooth deflection caused a variation from 
uniform angular velocity transmission, but 
by modifying the involute profiles in a certain 
manner, uniform angular velocity transmission 
could be restored, and a smoother load 
application to the teeth obtained. 

Typical load andgangular velocity dia- 
grams for a cycle 0§ contact are shown in 
Fig. 2. Diagram A applies to gears of true 
involute form and diagram B to gears whose 
profiles have been modified. In both dia- 
grams the effect of inertia of the gears and 
shafts, &c., has not been taken into account, 
and the diagrams are therefore representa- 
tive of what would occur if the gears were 
revolved at slow speed. At A the upper 
diagram shows the load cycle and the lower 
diagram shows the “lag,” due to tooth 
deflection, of a point-at the pitch line of the 
driven gear when the driver is turning with 
uniform velocity. After modifying the 
profiles, it will be seen from the corresponding 
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DIAGRAM B. 
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DIAGRAM A. 
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A. Gears with unmodified involute profiles. 
B. Gears with modified profiles. 


Fic. 2—LOAD CYCLE AND ANGULAR 
VELOCITY DIAGRAMS 


diagram B that the variation in lag is reduced 
to negligible proportions, so that uniform 
angular velocity is transmitted and the load 
is also applied gradually and without shock 
to the tooth. 

As the speed of the gears is increased, the 
inertia of the moving parts tends to resist 
any change in angular velocity transmission, 
and overloads greater than the normal trans- 
mitted load occur in the case of the un- 
modified gears A. The magnitude of the 
overload depends on the rigidity of the 
mounting, rigid gears receiving more shock 
than flexibly mounted gears. That these 
overloads are very considerable is evidenced 
by the practical fact that gears with un- 
modified profiles fail under much lower 
nominal loads, or after a much shorter life, 
than gears with correctly modified profiles. 
In the latter case, since there is no tendency 
to: angular velocity variation, it would be 
expected that the load cycle of Fig. 2B would 
hold good independent of the gear speeds. 
Investigation of a number of examples of 
geats with various ratios shows that the 
line A C is for all- practical purposés straight. 

This new and simple conception of the load 
cycle of gears with modified profiles will be 
used later in the discussion of the causes of 
surface failure of the teeth. : 


Guar Toors Famvres 
Failure may occur either by fracture of the 


teeth or by breakdown of the tooth surface. 
In all practical applications of gearing, 
failure almost invariably starts first with the 
tooth surface, and although fatigue frac. 
tures of teeth are by no means unknown, the 
greatest problem to be faced is that of surface 
failure, which in itself may be the primary 
cause of a tooth fracture. 

+ Surface failure may occur in a variety of 
ways, the most important of which is pitting. 
Surface abrasion; scuffing, scoring, and 
ridging can usually be avoided by taking 
precautions which are not at the present 
time difficult or unpractical. The principal 
factors involved in avoiding such failures, 
apart from pitting, are correctly modified 
tooth profiles, hardened tooth surfaces, good 
quality of surface finish, and correct lubrica- 
tion, if necessary by an E.P. lubricant. 
Gradual initial running in is also of some 
importance. When all these precautions 
have been taken, pitting usually becomes the 
first cause of failure. 


INCIDENCE OF PITTING 


Pitting is a surface failure, whereby small 
portions of the metal come away from the 
surface, leaving cavities. It starts with 
cracks which extend from the surface to a 
short distance below, creeping along until a 
piece of metal falls out. It may occur fairly 
early in the life of a gear which has been put 
on full load without preliminary and gradual 
running in, or it may ocour after prolonged 


-}running of a gear which has been carefully 


run in its early stages. As would be expected, 
improvement in surface finish delays the 
occurrence of pitting, as also does greater 
hardness, and, on softer metals, preliminary 
work hardening. Pitting does not occur over 
the full depth of a tooth and on accurate 
spur gears that have a smooth hard surface, 
working under geod conditions of alignment 
and lubrication, pitting shows itself more con- 
sistently on the flank (dedendum) of the 
tooth than on any other part. On gears of 
normal design it starts at a point on or below 
the pitch line and may extend to the root of 
the tooth. Its occurrence on the face 
(addendum) of the teeth is very infrequent, 
this part of the tooth being more. given to 
scuffing and scoring, under suitable con- 
ditions. 

The difference in practice between face and 
flank contact co: mds to a difference in 
the conditions of relative rolling and sliding 
that occur on the face and flank. The factors 
to be taken into account to define completely 
the conditions of surface motion at any point 
of contact are, for each of the two surfaces, 
the velocity of sliding, the velocity of rolling, 
and their relative directions. The velocity of 
rolling is defined as the speed at which the 
point of contact moves over the tooth con- 
tour, and has a different value for two engag- 
ing teeth at any contact position, except the 
pitch point. The sliding velocity is equal to 
the difference between the rolling velocities. 
The direction of rolling is defined as the 
direction of movement of the point of contact 
relative to the surface under consideration, 
and the direction of sliding is the direction 
of relative moment of a point on the mating 
surface. The velocities of both rolling and 
sliding are proportional to gear speed and the 
velocity of sliding 
velocity of rolling 
the convention of a positive sign for similar 
directions and negative for opposite direc- 
tions, completely defines the conditions of 
surface motion. This “ specific sliding ” is 
different for the two mating surfaces at all 
points of contact, except the pitch point, 
where its value is zero for both surfaces. 

The velocities of sliding and rolling, and 
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the specific sliding, may be conveniently 
plotted on the line of action, as shown in 
Fig. 3, for a typica! pair of gears (20/40 ratio). 
I, I, is the line of «ion, P is the pitch point, 
and @ and d are tiv: terminal points of the 
line of action, dete: mines by the outside 
circumferences of the two ..ws. It will be 
noted that the specific slidiiy, on both pinion 
and wheel (S s, and S 8.) is negative on the 
flank and positive on the face. As already 
stated, pitting usually starts at the flank of 
the teeth, where the specific sliding has a 


Vel = Rolling Velocity on Pinion Tooth, 
Vs! = Sliding Velocity 
Sst = Specific Sliding" 
¥r2 = Rolling Velocity on Wheel sage 
Vs2 = Sliding Velocity 
82 = Specific Sliding 

Scule of Sliding & Rolling Velocities 

PA = Pitch LineVelocity x Tang 


+2 


| 
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+ 
~ 





















Specific Sliding 
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FiG. 3—CONDITIONS OF ROLLING AND 
SLIDING ON GEAR TEETH 


negative value. The author has repeatedly 
noticed this on test gears and on gears used 
in practice, and the fact is confirmed by 
Mendahl, who experimented{ with steel discs 
making surface contact under pressure and 
with a varying value of the specific sliding, 
and found that pitting most readily occurred 
where the specific sliding was negative, 
whereas it was impossible within the loading 
limits of the machine to cause pitting where 
the specific sliding was positive. 
RELATIVE CURVATURE OF TEETH 

The intensity of surface stress at any point 
of contact between engaging teeth depends 
on the relative curvature at the point of 
contact. The Hertz equations for the stresses 
between two cylinders making line contact 
under pressure can be applied to gear teeth 
for the purpose of comparing stresses in 
different designs. The maximum stress is 
obtained from 

x PE, 
S=K. /-— 

R, 


where P is the load per inch of contact line, 
E, is the relative modulus of elasticity of 
the materials, and R, is the relative 
radius of curvature in a plane normal to 
the line of ‘contact. Thus for a given 
stress the allowable load per inch is propor- 
tional to the relative radius: of curvature. 
Applied to gear teeth, the radii of curvature 
of the contacting surfaces at any point M on 
the line of action (Fig. 4) are equal to I, M 
for the pinion and I, M for the wheel, and the 
relative radius of curvature at this pont is 


I,Mx1,M 
I, I, 
Obviously, the relative radius of curvature 
varies at all points on the line of action, 
starting at zero at the interference points I, 










and I, and reaching a maximum midway 
between I, and I,. Its value is plotted in 
Fig. 4, using the line of action as a base. 

It will also be noted that if the obliquity or 
pressure angle % be increased, the points I, 
and I, are moved further apart and the 
relative radius of curvature is increased on 
the working part of the line of action. 


BEetwEEN Loap AND TIME TO 
CAUSE PITTING 


The relation between the intensity of load- 
ing and the number of cycles before pitting 
takes place does not appear to have been 


RELATION 
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FiG. 4—RELATIVE CURVATURE OF TEETH 


established accurately for the case of gear 
teeth. The author has carried out a limited 
number of experiments on loaded discs of 
steel and bronze working undet rolling and 
sliding conditions, and whilst sufficient of 
these tests have not been carried out to 
enable a precise relationship to be found (the 
inconsistency of fatigue failures calls for a 
very large number of experimental values if 
a true average is to be obtained), the relation- 





load causes an equally appreciable reduction 
in life. 


Location oF Prrrinc ON THE TOOTH 
PROFILE 


A further point that should be established 
before proceeding further is in connection 
with the position on the gear profile at which 
pitting usually starts. It has already been 
shown that pitting takes place on the 
dedendum arc. On gears of normal design it 
starts on the dedendum are at or just below 
the pitch line. The appearance of pitting 
near the pitch line has led to erroneous 
theories as to its cause. One such theory is 
that pitting starts at the point of pure rolling 
(i.e., at the pitch line); another is that the 
reversal of stress at the pitch line, due to the 
change in direction of sliding, causes the 
pitting; and still another is that the tan- 
gential force due to friction is greater near 
the pitch line, owing to the lower velocity of 
sliding. The fact that. has not been taken 
into account in the forming of these theories 
is that the load intensity at the pitch line is 
higher (in normal designs of gear teeth) than 
at other parts of the profile, as shown in 
Figs. 1 and 2, and actually it is this higher 
intensity of loading that causes the pitting 
apparently to start in all cases near the pitch 
line. What actually does happen is that 
pitting starts on that portion of the dedendum 
arc which is subject to the highest surface 
stress. This is usually in the region of single 
contact, although in cases where the contact 
approaches the interference point, with a 
consequent low value for the relative radius 
of curvature, the surfaces stress may be high 
enough to cause pitting near the root of the 
pinion. 

The author has checked the theory of pitting 
by practical experiment. The method adopted 
was to run under load until pitting occurred a 





ship appears to approximate to that which 






Curvature 
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A. Standard gears. © 


has been determined.for the time taken to 
cause pitting in ball bearings, namely, 
Pn®-8—constant, 
where P is the load and nm the number of 
cycles to cause pitting or flaking. 

For the present purpose it is sufficient to 
observe that, other conditions being equal, a 
small reduction in load can cause an appre- 





$A. Mendahl, Engineering, July 21st, 1939. 





ciable increase in life, and a small increase in 





pair of gears of special design. The special 










ED VIEWS 


—~ OF TEETH —7 


B. Specially-designed gears. 
FIG. 5-TOOTH LOAD, RELATIVE CURVATURE, AND STRESS DIAGRAMS 


feature of the design was that the pitch line 
was in the region of double contact, and conse- 
quently subject to only half (approximately) 
of the total tooth load. The wheel had a long 
dedendum, and what actually happened was 
that pitting first started on that part of the 
dedendum arc which was subject to single 
contact. Pitting did not occur anywhere 
near the pitch line. This and other 
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experiments are dealt with in more detail 
later. } 


TootH Dusicn 


The essential facts necessary for an exami- 
nation of the incidence of pitting as affected 
by tooth design may now be summarised as 
follows :— 

(1) The load cycle of a gear tooth with 
correctly modified profiles. starts at zero and 
increases proportionately to the distance of 
the point of contact from the starting point 
measured along the line of action until it 
reaches a maximum at the point where single 
contact starts. The full transmitted tooth 
load is maintained during the period of single 
contact, and then reduces to zero in propor- 
tion to the distance from the terminal point 
on the line of action. 

(2) Pitting takes place on the dedendum 
are, starting at the point of maximum stress. 
This is usually in the region of single contact. 

(3) The stress is proportional to the square 
root of the load and inversely proportional to 
the square root of the relative radius of 
curvature. 

(4) Pitting has no direct relation to the 
pitch line, except that the pitch line happens 
quite fortuitiously to be situated, in normal 
gear designs, at the location where pitting 
dees usually take place, i.e., in the region. of 
single contact or maximum stress. 

With these facts in mind, it is now pro- 

to consider how pitting is affected by 
the design of the gear teeth. 

Fig. 5a illustrates a typical pair of gears, 
as normally designed, with a pressure angle 
of 20 deg. and a working depth equal to 
twice the D.P., as recommended in the 
British Standard Specification. The gear 
ratio chosen for this example is 21 to 43. 

The line of action I, I, is used as a base on 
which to plot the loads and stresses that 
occur on the teeth at corresponding points 
on the line of action. The curves representing 
tooth load and relative radius of curvature 
are obtained in the manner already described, 
and a stress curve is then obtained on the 
basis of stress being proportional to the square 
root of the load divided by the relative radius 
of curvature. 

It will be seen that the maximum stress 
occurs at the point M,, where single contact 
starts. Since this point corresponds to a 
point on the dedendum of the pinion, it 
would, from the considerations already dis- 
cussed, be expected that pitting on the 
pinion would start here, which in actual 
practice it does. The point M, on the line of 
action corresponds to the point M, on the 
pinion profile, just below the pitch line, where 
pitting normally starts on gears of standard 
desi; 


gn. 

The region of highest stress on the wheel 
dedendum corresponds to N,, and this stress 
is nearly maintained for a short distance to 
Q,, so that on the wheel pitting would again 
be expected to start at the dedendum just 
below the pitch line. 

Fig. 58 illustrates a corresponding dia- 
gram to the same scale for a pair of gears of 
the same size and ratio, designed in such a 
manner as to make use of the known facts in 
an attempt to reduce the tendency to pitting. 
The object has been to reduce the load on the 
dedendum arc of the pinion (pitting takes 
place first on the pinion because of the 
greater number of cycles of a pinion tooth 
compared with a wheel tooth, and it is there- 
fore more important to reduce the stress on 
the pinion dedendum than the wheel deden- 
dum), and to improve the relative radius of 
curvature over the working part of the line 
of action. , 

This has been done by locating the pitch 
line in the region of double contact, thus 


ensuring that only a part of the full trans- 
mitted load is carried on the pinion deden- 
dum. The pinion has an unusually long 
addendum and the wheel a correspondingly 
long dedendum. In order to maintain the 
strength of the wheel tooth, and to improve 
the relative radius of curvature, the pressure 
angle has been increased to approximately 
26 deg. 30 min. It will be seen that the form 
of the wheel tooth is not much different from 
the standard wheel, but the pinion tooth is 
much more oblique. The graphical stress 
analysis is to the same scale as that of Fig. 5a. 
By comparison, the maximum tooth load is 
a little greater (owing to the higher pressure 
angle), the relative radius of curvature is 
generally higher, and the stresses are lower. 
The maximum stress on the dedendum are of 
the pinion occurs at M, and the maximum 
stress on the wheel dedendum arc is at N,, 
which is also the position of maximum stress 
through the whole cycle. 

Comparative figures for the two designs of 
gear are as follows :— 

(1) The maximum stress tending to cause 
pitting on the dedendum arc of the pinion 
in the specially designed gears of Fig. 58 is 
0-66 of the corresponding maximum pitting 
stress of the standard gears of Fig. 5a. 

(2) The maximum pitting stress on the 
wheel dedendum of the spetial gears is 0-85 
of the corresponding stress for the standard 
gears. 

(3) The maximum stress throughout the 





cycle of the special gears is 0-82 of the 


maximum stress that occurs during the cycle 
of the standard gears. 

The improvement in paragraph (1) is the 
most important .of the three, because the 
pinion dedendum is the first place where 
pitting starts, owing to the greater number of 
cycles of the pinion, as compared with the 
wheel. 

It will be seen that a very considerable 
improvement in load capacity can be 
expected from the special gears. Since stress 
is proportional to the square root of the load, 
it can be deduced from the stress ratio of 0-66 
that in order to equalise the stresses in the 
two types of gear, the load on the special 
gears would have to be increased by nearly 
100 per cent. 

Alternatively, for equal transmitted loads, 
the special gears would be expected to have a 
life equal to many times the life of the 
standard gears before pitting takes place. 

The method of design typified in the above 
example can be applied to gears of any ratio. 
The greatest improvement in performance is 
obtained on gears having a large reduction 
ratio, and becomes less as the ratio approaches 
unity. The gear can be generated on exist- 
ing types of gear cutting or gear grinding 
machines, and, if desired, the 20 deg. basic 
rack form may be used, in conjunction with 
a centre distance modification to increase the 
pressure angle, and addendum and dedendum 
changes to obtain the desired position of the 
running pitch circles. ; 

(To be continued) ~ 
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PREPARATION OF THE BURDEN (continued) 


Me R. P. TOWNDROW (Cargo Fleet Iron 
Company, Ltd.) said there were at 
present two furnaces in blast at the Cargo 
Fleet ironworks. They were of 14ft. hearth 
diameter, fitted with Brown hoist distri- 
butors. Before the war 50 per cent. Swedish 
ores were used, but when these were no 
longer available drastic changes had to take 
place. An ore preparation plant for the 
beneficiation of the Northampton ore was 
installed in 1943, and came into operation in 
January, 1944. A number of changes of 
practice had occurred since this plant started 
operating, which made it difficult to isolate 
and compare the results obtained by ore pre- 
paration, but undoubted advantages were 
gained. 

The results obtained during the August— 
September, 1944, period were an average 
output per week of 3118 tons, the average 
coke consumption was 22-85 cwt., and the 
consumption of ores and fluxes per ton of 
pig was 55-31 cwt. It was interesting to 
compare these results with pre-war practice 
on 50 per cent. foreign ore, when the con- 
sumption of ores and fluxes per ton of pig 
was only 47-5 cwt., and the coke consump- 
tion 22-6 cwt. In other words, on an only 
partially prepared burden, the furnaces were 
smelting 8 cwt. more burden per ton of pig 
for practically the same coke consumption. 
Mr. Towndrow added that they were looking 
forward with keen anticipation to the not 
very distant future when the easing of trans- 
port restrictions would allow their crushing 
plant to be put into full operation once more, 
when further operating advantages should 
take place. 

Mr. T. Eastwood (Geological Survey) urged 
that greater use should be made of the 








geologist and the petrographer in regard to 


Steel Institute 
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blast-furnace problems. He indicated that 
a survey was in progress of the Jurassic iron- 
fields of eastern and southern England, and 
that certain geological maps had been pre- 
pared, and that in that work there had been 
close co-operation with the iron ore people. 
Unfortunately, a great deal of the material 
that had been supplied was of a confidential 
nature. He welcomed the report as showing 
that there had been a change of heart on the 
part of the iron ore people in the way of 
exchange of information. 

Mr. R. Fowler (Richard Thomas and Co., 
Ltd.) said it had been recognised for many 
years that the proper sizing and preparation 
of ores, limestone, and coke were vitally 
essential for the best blast-furnace ice. 
It was also recognised that all fines should be 
extracted from bulk ores and sintered. 
Differences in reducibility of iron ores had 
also long been recognised by most blast- 
furnace operators. It had been proved that 
limonite ores would reduce more readily than 
more dense hematites and magnetites. What 
was required, however, was quantitative 
information which could be applied in the 
blending and mixing of ores, so that each one 
could be reduced in the upper part of the 
furnace. Reducibility and porosity were 
very closely associated, and quantitative 
information with regard to these important 
characteristis would go 4 long way in help- 
ing to solve some of the major problems as 
far as fuel economy was concerned and to 
produce better gas-solid contact within the 
shaft of the furnace. In conjunction with the 
physical condition of the burden, it was also 
necessary to take into consideration the 
chemical composition and the type of slag 
which should be produced to maintain the 
quality of iron produced. After describing 
the four classes into which British practice 
to-day could be grouped, Mr. Fowler said 
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that there was one very important point he 
wished to raise. All through the proceedings 
coke consumption had been constantly 
referred to. Unfortunately, there was no 
uniform basis of comparison of different 


differed from plant to plant and district to 
district. Every effort should be made to 
arrive at a standard method of comparison. 
For instance, there had never been a standard 
coke to make comparisons with, yet there 
was a world of difference in using a coke con- 
taking 88 per cent. of carbon and one con- 
taining 85 per cent. 


REFRACTORIES 


The second half of the morning of 
November 24th was devoted to a discussion 
on refractories, based on Sections V and VI 
of report No. 30, these two sections being 
introduced by Dr. J. H. Chesters, who, with 
two colleagues, was responsible for writing 
them. 

“Colonel Alan Stein pointed out: that 
under the German specification the crushing 
strength test was done on a small cylinder, 
which, whilst it was not specified, was in fact 
made on the flat way of the brick, i.e., the 
way the brick was pressed whilst being made. 
On the other hand, the figures given in the 
tables in the report were obtained with tests 
of the crushing made on end, and 
the difference in these two methods of testing 
might be of the order of 100 per cent. This 
should be kept in mind. 

With regard to porosity, the figures given 
in the German specification were for the true 
porosities, whereas the figures in the report 
were the apparent porosities. His view, how- 
ever, was that we should not talk about 
“porosity ** at all, because that led to con- 
fusion. In any case it should be made clear 
whether true or total porosity or apparent 
porosity was meant. All the American 
porosities were apparent porosities. 

As regards slag attack, it had been stated 
that tests made, on bricks with a much 
higher alumina content showed much greater 
resistance to corrosion by iron oxide, but not 
to blast-furnace slag. The trials with carbon 
bricks appeared to be very promising, but 
he suggested that with the results already 
achieved in this country and America with 
the 42 per cent. alumina brick, and with the 
improvements in design suggested in Section 
X, which dealt with hearth break-outs, the 
42 per cent. alumina brick would give satis- 
factory results in practically all cases. 

Dr. D. F. Marshall said that in November, 
1942, there was a report to the Eighth Blast- 
Furnace Conference of the British Iron and 
Steel Federation of experiences with refrac- 
tories used in stoves ing with dome 
temperatures of 1200 deg. Cent., heating the 
blast to 750 to 800 deg. Cent. Two general 
conclusions were drawn from that report, 
viz., (1) that even with modern gas cleaning 
equipment conditions might occur in a stove 
which were conducive to the vitrification and 
contraction of brickwork. It was suggested 
that these conditions resulted from the 
presence of alkali fumes or dust at high 
temperatures; (2) that bricks with a high|- 
alkali content and finely ground grog failed 
under these conditions, whereas siliceous 
bricks produced from more coarsely ground 
material withstood the attack much better. 

Since those works observations had been 
reported the problem had been tackled in 
two ways. First, all sections of vitrified con- 
tracted and distorted bricks had been 
removed from the stoves and replaced by 
9in. by 4}in. by 3in. common fire-bricks pro- 
duced from South Yorkshire clays. Up to 
the present time the results had been satis- 





definitely more resistant to corrosion by 
basic slag. The fusion cast refractory, which 
could be made in all compositions from 60 per 
cent. alumina up to 100 per cent., was almost 
completely resistant to corrosion from basic 
slag, and that type of refractory was attract- 
ing a good deal of attention in metallurgical 
circles in America at the present time. One 
large company there already had a plant for 
the commercial production of fusion-cast 
refractories for the iron and steel industry. 
Service trials had been made with extremely 
satisfactory results. 


Research Association) stressed the fact that, 
although perhaps not at Appleby-Froding- 
ham, at many blast-furnaces in the country 
the major part of the trouble had been carbon 
disintegration. His Association had examined 
over 100 furnaces and had reported that fact 
both to the Iron and Steel Institute and to 
the Iron and Steel Research Council, and he 
would have thought that that would have 
been sufficient to warrant tests of refractory 
materials under the influence of CO prior to 
their use. 
attack by CO under test, there were still 
actions which could take place in the blast- 
furnace which caused carbon deposition, and 
that ‘particular cause certainly held the 
record as a cause of blast-furnace variation 
in operation in this country. 


report that crushing strength should be the 
major consideration in the selection of 
refractory materials. Indeed, he deprecated 
that point of. view. 


definitely that there were no alkalis present, 
but as much as 4 or 5 per cent. had been 
found. His Research Association had spent 
a very considerable time in endeavouring to 
study—academically, perhaps—the influence 
of alkalis on refractory materials, and it had 
been found that varying effects resulted 


factory. Secondly, eight different types of 
bricks were put on the fender wall of a stove, 
each being supported on tiles at the ends only. 
After eighteen months’ continuous stove 
operation the test bricks were removed and 
analyses made on samples from the face and 
eentre of each brick. Photographs of the 
test bricks indicated clearly that only one 
brick had softened enough to distort and that 
there were only a few cracks of the spalling 
type, which might reasonably be expected 
from bricks of this semi-silica sand type. 
Analysis of the samples showed two con- 
sistent features, in that all the face samples 
were higher in alkali and zine oxide content 
than samples from the centre of the bricks. 
It seemed very probable, therefore, that 
these were the two main factors producing 
brick vitrification. 

Dr. W. J. Rees said that bricks which were 
properly burned were more resistant to 
weathering than bricks which were under- 
burned. The majority of the furnace bricks 
available to-day. were very well burned and 
did not deteriorate very much on exposure 
to weather, and he deprecated very strongly 
the deduction from the report that it was 
safe to stack blast-furnace or stove refrac- 
tories in the open. That was the most 
dangerous thing to do, because although the 
tests given in the report did not show any 
marked deterioration in the quality of the 
bricks, there was always some deterioration 
even in well-burned bricks when exposed to 
the weather conditions we were so apt to get 
in this country. He agreed with Colonel 
Stein that the refractory containing more 
alumina was more resistant to corrosion by 
basic slag than the refractory of medium 
alumina content. Refractories containing 
between 50 and 70 per cent. of alumina were 


Mr. A. T. Green (British Refractories 


Indeed, even if they resisted 


He did not agree with the suggestion in the 


As regards stoves, it had been said very 


to be made by mixing 

having calcium carbonate (CaCO,) in them, such 
as chalk, and substances having silica (SiO,), 
alumina (Al,O;), and iron oxide (Fe,0,) in them, 
such as clay, then heating them to a clinkering 
temperature and crushing the clinker into 
powder so that a cement in agreement with this 


specification is produced. 


taken by the person 
for the cement or his representative, or by 
person who has been put in control of the works 
for the purpose of which the cement is needed, 
or by his representative, or by any expert 
analyst under the direction of the person giving 
the order or by his representative, or by any 
person in control of the works or by his repre- 
sentative. 


according to the temperature conditions and 
also the nature of the brick. 

Mr. W. G. Girling said he was glad reference 
had been made to the construction of the 
brickwork in stoves, because the worki 
conditions in hot-blast stoves to-day wit 
clean gas were very severe, and the question 
of the brickwork. was very important. 
Judging from the stoves he had seen in 
service, when considering the reactions taking 
place he felt there was every argument in 
favour of the independent circular com- 
bustion chamber. 

Dr. J. H. Chesters said that although the 
report gave a startling example of what could 
be done, absolutely no credit was claimed for 
it. During the war we in this country had 
probably done more work on refractories 
than any other country in the world, but one 
of our great difficulties had been that we had 
had to accept materials which we did not 
want. Undoubtedly the work of the British 
Refractories Research Association had been 
outstandi In reply to Mr. Girling on the 
question of hot-blast stoves, he said that if 
@ brick was well fired it might do its job 
without regard to its alumina content, but 
at Appleby-Frodingham it had been found 
that the siliceous brick did a good job. A 40 
to 42 per cent. alumina brick which was 
really volume stable was perhaps preferable 
to the bloating type. To try to get over 
shrinkage by causing expansion was not an 
engineering procedure. 

Votes of thanks to the authors of the 
report and of the paper, and also to the 
President, closed the meeting. 








B.S.I. Specification in Basic 


Tue British Standards Institution has made 
the very interesting experiment of translating 
one of its specifications into Basic English. The 
specification selected is that for Portland Cement 
(B.S. 12—1940), and the translation has been 
prepared with the assistance of the Orthological 
Institute. As in the case of other translations 
of British Standards, its users are reminded that 
in the event of a dispute, unless otherwise 
agreed, the edition in English is the official one. 
It is felt, however, that in the case of translation 
into Basic there would appear to be less likeli- 


hood of any difference of opinion in regard to 


the meaning of a clause. 
As a matter of general interest we give below 


a few typical extracts from the specification. 
ComposiTion oF CEMENT AND METHOD oF 


Maxine 


The cement, common or rapid-hardening, is 
ixing well together. substances 


No addition of any substance is to be made 


after heating other than calcium sulphate 
(CaSO,), or water, or the two together. 


SPECIMENS FOR TESTING AND BY WHOM TO BE 


TAKEN 


A specimen or specimens for testing may be 
has given the order 


SPECIMENS FOR TESTING AND How To BE TAKEN 





A specimen for testing is to be a mixture of 


equal amounts, as near as possible, taken from 
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at least 12 different positions in the mass or 
masses when the cement is loose, or from not 
less than 12 bags, casks, or other parcels when 
the cement is not loose, or where there is a 
smaller number than 12 different. bags, casks, 
or other parcels, then from every bag, cask, or 
other parcel. All possible care is to be taken in 
vhe selection, so that a representative specimen 
4s taken. The weight of the specimens when 
complete is to be at least 10 Ib. (4-54 kg.). 


PayMENTs FOR Trsts, ANALYSES, AND 
SPECIMENS 


The payment for the tests and analyses given 
in Sections 7 to 13, but nat in Section 15, will 
be made by the person ordering the cement if 
there are no special conditions about this in the 
agreement between the person ordering the 
cement and the supplier, but no payment is to 
be made to the supplier for the cement used for 
specimens or for carriage of them. 


DETERMINING NorRMAL CONSISTENCY OF 
CreMENT PastTE 


Cement paste of normal consistency is to be 
used in tests for maximum expansion and 
setting time, and as a guide to the amount of 
water needed for the gauging of small bricks of 
cement and sand mixture for the test of strength 
in tension given in Section 11. 

This is the method for determining normal 
consistency :— 

The time of gauging, that is the time between 
the addition of water to the dry cement and 
starting to put it into the mould, is not to be 
less than three minutes and not more than five 
minutes. Where a quick-setting cement is 
specially requested, the time of gauging is not 
to be less than two minutes and not more than 
three minutes and the operation of putting the 
cement into the mould is to be completed in 
not more than five minutes. Whichever cement 
is being tested, the gauging is to be completed 
before there are signs of setting. 

The cement paste is put into the Vicat mould, 
the mould resting on a non-porous plate. The 
paste is to come to the top of the mould and its 
surface is then to be made smooth and level 
with the top of the mould. 

The person who puts the cement into the 
mould is to make use of nothing but his hands 
and the blade of the common gauging trowel for 
the operation. The trowel is to have a weight 
of about 74 oz. (about 213 g.). When full, the 
mould may be given a little shake to get any 
air out. 


‘Corres oF SUPPLIER’S Trsrs, ANALYSES, AND 
OTHER PAPERS 

The supplier, if requested, is to give, free of 
payment, a copy of any papers he has which 
give the result of any tests or analyses made 
for him, or for any other person, of a unit of 
cement from which the person ordering has 
taken or is to take an amount of cement. The 
supplier will, if requested at the time when the 
agreement is made to take the cement, give, 
free of payment, a statement that the cement 
so taken or offered has been tested and that an 
analysis has been made, and that such tests 
and analyses are in every detail in agreement 
with this specification. Even though such 
copies or such statements have been supplied, 
the person ordering the cement will still have 
the right not to take any cement which is not 
in agreement with this specification. 





From these excerpts it will be seen that the 
Basic agrees very well with the original, and 
that the meaning is well ed. In addi- 
tion to the 850 words of the General Basic List, 
a certain number of words have been used from 
the General Science List, the Physics-Chemistry 
List, and the Science internationals. The word 
“‘diameter” has also been taken from the 
Mathematics-Mechanics List. No more than 
twenty-two technical terms not included in any 
of these lists were found necessary. They are 
defined in a glossary and indicated by italics 
in the text. 

The British Standards Institution is to be con- 
gratulated on this experiment. In view of the 
extensive international use of B.S.8., it was well 
conceived, and, if approved by users, will no 
doubt be the forerunner of many translations. 





SECTIONAL ARRANGEMENT OF 


Tat. Reaction 
Blades 





2nd. Turbine 
Blades 


“THE ENGINEER™ 


Ist. Turbine 
Blades 


TURBO - TRANSMITTER : 










Mounting 


Oil Supply 
















culealienientenientanh ak ulteetetienl 





A Turbo-Transmitter | 
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FORM of torque converter, known as a 

‘*‘turbo-transmitter,” is being developed 
by J. Brockhouse and Co., Ltd., of West 
Bromwich and Southport. Whilst it is of 
the well-known hydraulic type in which a 
centrifugal pump is mounted on the input 
shaft and an hydraulic turbine on the output 
shaft, it has certain features of particular 
interest, notably the fact that it can maintain 


its efficiency right up to synchronous speed. 


MECHANICAL ARRANGEMENT 
A sectional arrangement drawing of the 


device, together with a diagram of the blade | posed 


arrangement are reproduced, and in conjunc- 
tion with the half-tone engraving, will make its 
construction clear. The pump impeller I is 
bolted to the revolving driving shell carried by 
the input shaft, which is normally held in its 
own bearings. All the passages through it are 
convergent, not only axially, as in a conven- 
tional centrifugal pump, but in the transverse 
direction as well. This design has the advantage 
that the flow of fluid through the pump is 
exceptionally free of eddies at all rates of 
delivery. It has the further advantage for the 





purpose in view that the relative velocity of flow 
within the pump passages increases towards the 
exit so that high exit velocities are generated. 
The pump blades are disposed axially at entry 
and turned backwardly at exit. 

The kinetic energy of the jets issuing from 
the pump is absorbed in two sets of turbine 
blading. The first set of blading T, is of axial 
flow form, and is mounted on a ring which is 
screwed to the drum that contains the second 
set of blading T,. This lavter turbine is of 
inward flow form, and is carried by splines on 
the end of the output shaft. Blading is dis- 
axially at entry and backwardly at exit. 
Between the first and second turbines and 
between the second turbine and the pump, 
reaction members R, and R, are arranged, the 
blades of which, axial at inlet, are arranged to 
redirect the flow into the following unit. The 
blades of both turbines and reaction members 
are of bulbous form, with rounded entry ends 
intended to reduce shock losses when the entry 
flow is not axial relative to the blades. The 
reaction members are mounted on free whtels, 
so that when flow conditions permit they’ are 
able to rotate in the same direction as the pump 





—_ . -— ~~. «© © oe 3 a Oh GR 





44 











Dec. 22, 1944 


THE ENGINEER 


489 








and the turbines. It is a consequence of this 
free-wheeling that the device is able to main- 
tain its efficiency up to synchronous speed. 
The first reaction ring is carried through a ball 
bearing by the second reaction ring and a 
simple free-wheel device is interposed, whilst 
the second reaction ring is carried by ball races 
within the turbine drum. A synchro-mesh 
clutch device rules over the operation of the free- 
wheel through which this reaction ring is linked 
to the outer fixed casing. 

In operation, the device runs completely full 
of ordinary engine oil. Since with changes in 
temperature different’ quantities of oil will be 





converter automatically chooses a “‘ gear ratio ” 
which suits the torque developed by the engine, 
and that required to accelerate the vehicle. It 
is, however, characteristic of the device to get 
into 1: 1 ratio as soon as possible, Thus if the 
throttle is, say, one-quarter open, the vehicle 
will accelerate from rest and the “‘ gear ratio ”’ 
will become smaller as the speed increases. As 
the ratio approaches 1 ; ] speeds of engine and 
vehicle will rise to that according with the 
throttle condition. If the throttle is now 
suddenly opened fully, the converter auto- 
matically increases the “‘ gear ratio” and the 
process is repeated. On the over-run oil circu 





PARTS OF TURSO - TRANSMITTER 


needed, a small external tank is connected with 
the device by the oil supply pipe shown on the 
drawing. Oil from this source reaches the work- 
ing parts vid the central bore in the impeller 
shell and the ball bearing carrying that shell. 


Torque CONVERSION 


When the output shaft is stalled, the torque 
multiplication lies in the region of four times. 
As the speed of the output shaft rises the 
output torque falls, reaching a figure of rather 
less than double the input torque at half 
synchronous speed. Thence it varies almost 
inversely as the ratio between the output and 
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BLADING DIAGRAM 


input shaft speeds, being 1:1 at synchronous 
speed. 
UsEs 


The firm has particularly in mind the use of 
the device in motor vehicles. It is clearly 
capable of replacing the clutch and gear-box 
assembly, being able to perform the functions 
of both, and has the further advantage that the 
“gear ratio” within the limits is infinitely 
variable. Driving is made simplicity itself. 
To start, the engine is switched on in the normal 
way. On taking off the hand brake and pressing 
the accelerator, the vehicle moves away. The 











lation within the device becoming reversed, the 
engine is driven by the vehicle. Since, however, 
the efficiency of the device, thus reversed, is 
not at all high, the braking effect of the engine 
is not felt as effectively as in the normal vehicle. 
The only gear needed by the vehicle is a reverse 
box. Preferably this box would be of epicyclic 
design, because it could then, in emergency, be 
used for braking purposes. For, by i 
reverse and accelerating the engine, the vehicle 
could rapidly be brought to rest and only with 
an epicyclic box could reverse be engaged whilst 
the vehicle was moving forward. 

In considering the use of the device in a motor 
vehicle, it needs to be 
borne in mind that its 
efficiency at high ratios 
is necessarily consider- 
ably less than that of the 
conventional gear-box. 
In acceleration the con- 
sequent loss of performr 
ance is compensated for 
by the elimination of 
gear changing and the 
fact that the engine 
runs at a constant speed 
corresponding with its 
maximum torque out- 
put. But some loss of 
performance must be 
inevitably expected 
when hill climbing. 
These characteristics suggest that the device 
should be more particularly suitable for 
installation in omnibuses where the relief 
from constant gear changing would reduce 
the fatigue of the driver and the smooth 
acceleration conduce to the comfort of pas- 
sengers. As far as the private car is concerned, 
only experience can show whether the greater 
ease of driving will .ompensate for the loss of 
hill-climbing performance. The influence of 
the device upon fuel consumption remains to 
be ascertained, but appears to be not un- 
favourable, 

The uses of such a device. are clearly not 


limited only to vehicle drives. It appears to 
have possibilities for various haulage duties, 
particularly those in which heavy or varying 
loads have to be accelerated from rest. It has 
the advantage for such a purpose that besides 
multiplying the engine torque it limits the 
maximum torque that can be applied, thus 
eliminating snatch. We shall be interested to 
see for what range of purposes the device is 
eventually found to be suitable. 








Note on Design Stresses in 
Class 1 Welded Pressure 
Vessels* 


gBy 8S. F. DOREY, D.Se., Wh.Ex., M.I. Mech. E.t 


BEFORE any reasonable approach can be 
made to the problem of what is the actual value 
of stress to be used in the design of welded pres- 
sure vessels, it seems necessary to rationalise 
the various strength formulz used by different 
authorities. To this end the formulz of the 
following authorities have been examined :— 


(1) A.O.T.C. (Associated Offices Tech- 
nical Committee). 

(2) A.S.M.E. (American Society of Mecha- 
nical Engineers). 

(3) B.8.I. (British Standards Institution) 
(British Standard Specification No. 1113, 
Water-Tube Boilers). 

(4) Lloyd’s Register (Fired). 

(5) B.C. (British Corporation). 

(6) Lloyd’s Register (Unfired). 

(7) A.P.I.—A.S.M.E. (American Petroleum 
Institute-American Society of Mechanical 
Engineers). 

In each case Class 1 conditions or their 
equivalent are considered, and only up to 
490 deg. Fah. Actually, some of the codes 
apply up to 650 deg. Fah. without variation of 
stress with temperature, while others vary from 
490 deg. to 650 deg. Fah. 

The various formule are quite diverse, some 
being based on simple hoop stress (either on 
internal diameter of vessel or mean diameter), 
others on the Lamé theory. All except the 
A.S.M.E. make provision for a corrosion allow- 
ance C, though there is actually more diverg- 
ence in the form of expression for C than in the 
main thickness formulz. 

All the formulez (except the latest B.S.I. 
formula for welded boiler drums and the 
A.O.T.C.) use an efficiency factor for the 
strength of the welded joint as compared with 
the original plate, together in many instances 
with further factors, based on inspection, type 
of material, &c. 

The basic stresses used in the formulz are 
mostly a function of the minimum ultimate 
tensile stress of the plate material used, but 
even here there is a great divergence of opinion 
as to suitable values. Moreover, these values 
do not give any direct comparisort between the 
thickness which will be necessary under the 
various codes when the other variables men- 
tioned above have been inserted in the formule. 

Before any attempt can be made to compare 
the results obtained under the various codes, 
the question of corrosion allowance must be 
clarified. This allowance cannot be considered 
as contributing anything to the strength of the 

vessel, and the codes should be con- 
sidered with the corrosion allowance divorced 
from the formule. If this is done, a basic thick- 
ness emerges which can be compared from code 
to code, or, alternatively, a “basic” design 
stress which, if inserted in a simple hoop stress 
formule, gives a direct comparison of design 
conditions. 

Fig. 1 gives for each of the codes listed above 
curves of basic thickness in terms of inches per 
inch of internal diameter at various pressures 
up to 1000lb. per square inch for material 
having an ultimatetensile strength of 28tons per 
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square inch. Below the base line are shown the 
corrosion allowances to be added at each 
pressure. This is not strictly accurate in the 
case of the B.8.I. code, as here the corrosion 
allowance varies both with pressure and 
diameter. 

The following points are made clear in the 
diagram !— 

(1) All formule, however complicated, can 
be expressed within a tolerance of +1 per 
cent. in a linear form t=P x D/2f, where ¢ 
denotes the basic thickness in inches, P the 
pressure in pounds per square inch, D the 
internal diameter in inches, and f the allow- 
able design stress in Ib. per square inch ; also 
T, the actual thickness in inches, is equal to 
t-+C, where C is the corrosion allowance. 

(2) The curves fall naturally into two 
groups :— 

(a) A.O.T.C. (6) Lloyd’s Register. 
A.S.M.E. B.C. 
B.S.I. A.P.I.-A.S.M.E. 


It must be noted that while the ’A.P.I- 
A.S.M.E. formula allows the highest basic stress 
or gives the least basic thickness, it actually 
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requires all additional stresses which act on the 
joint, such as external load, contents of vessel, 
wind loads, &c., to be included in the computa- 
tion of thickness. These are impossible to assess 
in the general case, and it may well be that the 
basic thickness would be materially increased 
with their inclusion. 

Considering Paragraph (1).—On the basis of 
the formula t=PxD/2f, the basic stresses 
applicable to the various codes are as follows :— 


AO.TL. il, 7” Ib. per square inch (within 


per cent. when P=300- 
Ib. per square inch) 


A.S.M.E. Il, ‘290 Ib. per square inch 

RAL 11,750 Ib. per square inch (within 
+14 per cent. when P=300- 
1000 Ib. per square hoy 

Lloyd’s (fired) 13,140 Ib. per square inch 

BOD... 13 440 Ib. per square inch 

Lioyd’s ( ) 13,900 Ib. per square inch 

P.1I-A.S.M.E 14,570 Ib, per square inch (within 


+1-2 per cent. when P=300- 
1000 Ib. per square inch) 


Considering Paragraph (2).—The differences 
between groups (a) and (6) are considerable, and 
an adjustment to a common mean may be diffi- 
cult. This difference probably arises from con- 
sideration of the expectation of life under 
varying conditions of inspection. For group (a) 
the allowable deterioration before renewal might 
well be much greater than in group (6). : 

Conclusions.—(i) The rationalisation and sim- 
plification of strength formule, as applied 
initially to Class 1 vessels, a desirable. 

(ii) The strength of the weld should be con- 
sidered as equal to the parent plate. 

(iii) The use of multiplying ntl dependent 
on conditions is unnecessary. 

(iv) Consequently, simple formule of the 
type t=P x D/2f could be used, where ¢ is the 
basic or h thickness, C the corrosion 


strengt, 
allowances, and T the actual thickness required, 
so that T=t+C. 


(v) The methods of computing C should be 
simplified and standardised, and should not be 
considered as part of the “‘gtrength "’ of the 
vessel. 

(vi) The actual value of f to be used seems to 
be governed by the “life expectation” en- 
visaged under each code, which must be con- 
siderably influenced by inspection procedure. 
Apain, an insurance company may prefer to 
have heavier scantlings rather than be faced 
with early condemnation of vessels due to 
inefficient operation of plant and other causes. 
It will be appreciated, therefore, that in assessing 
a suitable value for permissible working stress, 
considerations arise which are not necessarily 
associated directly with the physical strength 
of the material. 

It is considered, however, that scantlings 
should be primarily determined from considera- 
tion of stress, additional thickness being added 
as required in respect of such factors as e 
tion of life and special operating conditions. 
Thus f, as used in the formule, which could still 
be based on minimum ultimate strength, would 
be a simple index to the scantlings required 
under different codes and for different élasses 
of pressure vessels. 
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Some Considerations in the 
Design of Class 1 Pressure 
Vessels* 


By E. J. HEELEYt 


INTRODUCTION 


ALTHOUGH in this country fusion welding 
methods of patching or repairing riveted mild 
steel vessels have been common for 
many years, the introduction of pressure vessels 
fabricated wholly by fusion welding 
and suitable for onerous operating conditions is 
a@ comparatively recent development, their 
employment having been commenced much 
later than in the U.S.A., where the needs of 
industry, chiefly oil refining, had provided the 
impetus for experiment and advancement. 

The development of manufacturing technique 
was followed by the drafting of specifications in 
which the various tests, examinations, &c., con- 
sidered essential by the parties concerned to the 
manufacture of this class of vessel, were detailed. 
These examinations included the employment of 
X-rays as a means of revealing defects in the 
welded seams, the introduction of this non- 
destructive examination being one of the major 
contributory factors in the advancement of the 
use of welded pressure vessels for onerous 
duties. 

One of the first of the specifications governing 
the standard of quality to be attained at the 
welded joints in such pressure vessels was the 
“* Boiler Code,’’ published by the American 
Society of Mechanical Engineers (A.S.M.E.). 
This was followed later in this country by the 
“Tentative Requirements for Fusion-Welded 
Pressure Vessels Intended for Land Purposes,” 
published in 1934 by Lloyd’s Register of 
Shipping, since superseded by rules in which the 
permissible working stresses are inaresand 
materially. 

These pioneer efforts defined the mirimum 
standard of mild steel welded pressure vessel 
construction regarded as satisfactory at the 
particular period under consideration, and, as 
will be known by those familiar with the two 
publications referred to, they not only pro- 
vided for various tests and examinations to be 
made during the manufacture of the vessels, 
but specified by means of a formula connecting 
the internal working pressure, diameter, wall 
thickness, &c., the maximum working stress to 
be applied at a welded joint. 

It will be evident from an inspection of the 
A.S.M.E. Boiler Code that the formula connect- 
ing working pressure, wall thickness, diameter, 
and permissible working stresses for a welded 
pressure vessel is identical with that employed 
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for vessels having riveted joints, with the excep. 
tion that the “ efficiency ’’ of the riveted joint 
is replaced by a similar term in respect of the 
welded joint. 

The A.8.M.E. design formula for a cylindrical 
vessel is presented in the Boiler Code as follows ; 

U-20. (a) For Internal Pressure. The maxi. 
mum allowable working pressure on the shell 
of a vessel shall be determined by the 
strength of the weakest course computed from 
the thickness of the plate, the efficiency of the 
longitudinal joint, the inside diameter of the 
course, and the maximum allowable unit 
working stress. 

SxtxXE Maximum allowable working pres. 

~~~ sure, lb, per square inch. 

where S=Maximum allowable unit working 

stress, lb. per square inch, taken 
from Table U-3. 
t= Minimum thickness of shell plates 
in weakest course, inches. 
a of longitudinal joint or 
of ligaments between openings : 
For riveted joints=calculated 
riveted efficiency, for fusion 
welded joints=efficiency speci- 
fied in Paras. U-68, U-69, and 
U-70. 
R= Inside radius of the weakest course 
: of the shell, inches, provided the 
thickness of the shell does not 
exceed 10 per cent. of the radius ; ; 
if the is over 10 per 
cent. of the radius, the outer 
radius shall be used. 

It should be noted that in the foregoing 
formula the factor 8 is made up of the ultimate 
tensile stress (as determined by tensile test) of 
the plate material, divided by 5; 4.¢., the 
“unit " working stress at the welded joint is a 
direct function of. the ultimate breakdown by 
fracture in tension of the plate material under 
conditions of static, as distinct from fluctuating, 
loading. 

In these early days of the employment of 
welded vessels, it was perhaps not unnatural 
to regard the weld as a connecting link between 
the plate material at either side of the welded 
joint in the same way that the riveted joint with 
its rivets and cover straps {if any) formed a con- 
necting link, i.e., to regard the jointing medium 
as a more or less weak link between the stronger 
parent plate material. 

The difficulty confronting those responsible 
for arriving at a numerical value for the 
“* strength ”’ of a welded joint can well be appre- 
ciated, especially as information regarding the 
behaviour of welded joints under operating con- 
ditions, i.e., fluctuating stress, &c., was not 
available to assist in arriving at the stresses to 
be permitted at the welded joint. Nevertheless, 
empirical values of “efficiency ’’ were decided 
upon and inserted in the formula employed for 
the riveted form of construction. Thus, in 
these early days of fusion welded pressure vessel 
manufacture, one of the most important factors 
in the design of welded pressure vessels was 
** frazen.”’ 

The stress considered appropriate for the 
quality of the welded joint obtaining ten or 
eleven years ago is still regarded as the maxi- 
mum safe value, despite the developments — 
which have been made in welding rods and pro- 
cesses and the knowledge which is now available 
concerning the behaviour of these high-quality 
welded joints under fluctuating stress con- 
ditions. 

CHARACTERISTICS OF CLaAss 1 WELDED 
PRESSURE VESSELS 

The progress of welded vessel manufacture 
was such that by about 1938 additional codes or 
specifications for the manufacture of pressure 
vessels had come into existence in this country, 
and, except for quite minor variations, all were 
in agreement on the standard of acceptability 
of the particular quality of mild steel fusion 
welded pressure vessels commonly known as 
“Class 1 welded pressure vessels.” 

Whilst the use of the term “ Class 1 welded 
preesure vessel” is generally well understood, 
it is perhaps advisable to restate the more 
important features which, taken together, dis- 

tinguish vessels of this quality from those of a 
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lower standard of construction, and particu- 
larly the measures employed to ensure a suffi- 
ciently high quality of welded seam, because it 
is evident that the load-bearing capacity of any 
welded seam is related to its quality. These 
features are :— 
(a) Radiographical examination of every 
Bae of the full length of the main welded 


“) The determination of the quality of the 
welding of the main seam(s) by means of 
tensile, bend, and notched bar test imens 
cut from a representative length of welded 
joint welded continuously with the main 
longitudinal seam(s). 

(ce) The application of a stress-relieving 
heat treatment to the vessel after all the weld- 

ing has been completed. 

med) The elimination of abrupt changes of 
cross section at the main welded seams by 
removing the surplus weld metal level with 
the surfaces of the parent plate. 

(e) The mild steel plate is inspected and 
tested to ensure that it conforms with the 
standard of quality specified. 

Despite the wide variation of viewpoint on 
the load-carrying capabilities of Class 1 welded 
joints, the requirements governing the manu- 
facturing and testing procedure are identical, 
except in minor details, and consequently the 
minimum physical properties of the welded 
joint are the same, no alteration being made in 
the manufacturing procedure to suit any par- 
ticular specification. 


ALLOWABLE STRESS AT THE WELDED JoINT 


In arriving at a suitable value of stress to be 
applied at a welded joint, the operating tem- 
perature must be taken into account. It is, 
however, not intended to discuss here the 
further complication of the temperature factor, 
but to consider the basic value of stress to be 
adopted for operating temperatures at which 
modification of the physical properties is not 
appreciable. 

In most pressure vessels, with the notable 
exception of the majority of drums intended for 
water-tube boilers, the magnitude of the stress 
at the welded seams ordinarily determines the 
thickness of the material, and it is evident that 
the permissible working stress at the welded 
joint must be decided upon before the design of 
the pressure vessel can be undertaken. In this 
respect the present position regarding per- 
missible working stress at the main joints of 

vessels is most unsatisfactory, in that 
each authority in this country and in the United 
States of America appears to hold a materially 
different view on the value to be employed. 
This has led to anomalies such as that of a 
pressure vessel, which, although constructed to 
the satisfaction of one particular authority, is 
regarded by another authority as ‘‘ unsafe” 
for the desired working conditions. 

Although the present paper deals with Class 1 
welded joints, it may be mentioned that whilst 
some differences in opinion in respect of per- 
missible safe working stresses at the welded 
joints of Class 2 and Class 3 vessels may 
reasonably arise out of lack of confidence in 
the quality of the lower grades of welded joints 
(in which quite extensive defects may be present 
undetected), such considerations do not obtain 
in welded joints of the recognised Class 1 
standard of quality where the technical control 
of fabrication processes exercised by the manu- 
facturers, and the employment of radiographical 
examination, together with informative mecha- 
nical testing and recognised inspection pro- 
cedure, ensures that the welded joints attain 
the minimum standard of quality of 
which the physical characteristics are well 
established. 

(T'o be continued) 








Prorosep Anaska-SipeRI4 TUNNEL.—A pro- 
sal has recently been put forward by Mr. Donald 
Donald, Chairman of the Alaska Highway Com- 
mittee of the Pacific North-West Trade Association, 
for the construction of an inter-continental highway 
linking Alaska and Siberia. The project, Mr. 
MacDonald said, would involve the construction of 


a tunnel under Bering Strait. 








Extension of Registration of | 
Trade Marks in China 


Tue Board of Trade has issued the followirg 
wartime measures affecting foreign merchants 
who desire to extend the registration of- trade 
marks in China :— 

Article 1—In wartime the provisions in 
regard to the appointment of an agent laid 
down in Article 7 of the Trade Mark Law shall 
not apply to foreign merchants who have no 
place of residence or place of business within 
the territory of the Republic of China, and who 
have already registered their trade marks, and 
who in the expiry of their exclusive trade-mark 
rights desire an extension of registration. 

Article 2.—In applying for an extension of 
registration under the preceding Article, foreign 
merchants may apply to the Trade Mark 
Bureau of the Ministry of Economic Affairs 
under the name of original registration by 
submitting a certificate (certifying to the par- 
ticulars contained in the application) from a 
consul of the country concerned or by one of 
its commercial diplomatic officers stationed in 
China, together with a certificate of nationality, 
as well as the other appropriate documents and 
fees, &c. 

Article 3.—Foreign merchants applying for 
an extension of registration who, owing to war 
conditions, are unable to produce the docu- 
ments referred to in the } iapeam.. Article may, 
as a first step, pay the fees appropriate for an 
extension of registration, under the name of 
original registration, to the Trade Mark Bureau 
of the Ministry of Economic Affairs in token of 
having applied for an extension of registration. 
Acting on this application, the Trade Mark 
Bureau may then prescribe, taking the circum- 
stances into account, a certain period of time 
during which to speed up the production of the 
further documents necessary for the completion 
of the registration procedure. 

Article 4.—Application for extension of regis- 
tration of trade marks shall be made by foreign 
merchants within six months after the expiry 
of the term. In special circumstances they may 
apply to the Trade Mark Bureau to authorise a 
further extension of the six months under the 
provisions of Article 10 of the Trade Mark Law. 
During the period of such extensions the exclu- 
sive trade-mark rights shall still be valid. 








The Junior Institution of 
Engineers 

Srxry years ago a group of seven apprentices 
at the marine engineering works of Maudslay, 
Sons and Field met—on June 30th, to be 
precise—and resolved to forma society to be 
first known as the Vulcanic Society. After 
various changes of name, in 1905, to celebrate 
its twenty-first anniversary, it became incor- 
porated, and known thenceforth as the Junior 
Institution of Engineers. Sidney H. Wells, 
Wh.Sc., was really the founder of this associa- 
tion, and Walter T. Dunn his first lieutenant. 

On Saturday, December 9th, at the Institu- 
tion’s headquarters in Victoria Street, West- 
minster, Sir Maurice Denny, the outgoing Pre- 
sident, was in the chair at first, and distributed 
the awards in the gift of the Council. He then 
introduced his successor, Major-General K. C, 
Appleyard, who delivered his inaugural address. 
In the course of it he said that we in Britain 
had a wonderful engineering background, and 
in every branch—mining, mechanical, electrical, 
civil, the engineering of the sea, and all the 
others—we could point back to great. names, 
great discoveries, and. great development, and 
the establishment of the technical foundations 
on which much of the-engineering of the world 
stood. Yet he was averse to respecting too 
much the products of our ancestors. We must 
not continually look at them, but rather direct 
our vision to what was to be done in the future. 
There were a number of unsolved problems 
which the engineer was even to-day studying 
with a view to their useful solution. 


As to the’ 
past, it had left us with new outlooks. When we: 
jcame to the matter of doing the things which 








must be done for ourselves, or of making the 
products which the world needed and which we 
must exchange in order to maintain a reasonable 
standard of life, he felt that we should always 
be prepared to throw the methods of the past 
into the discard without regret or respect just 
as soon as we had better ones. Unless we were 
moved by that “divine discontent” which 
brought progress, unless we ruthlessly put by 
the ways of the past and were restlessly dis- 
satisfied with those of the present, then others 
would pass us by. He believed that if we had 
courage and endurance and that if we were not 
too hidebound in our outlook and ideas, we 
could do most of the things that had to be done 
in the future. In but little more than fifty 
years we had seen the creation of the telephone, 
the aeroplane, the motor-car, the internal com- 
bustion engine, the steam turbine, wireless, the 
X-ray, the camera, the cinematograph, the 
typewriter, electric train, artificial silk, plastics, 
wonderful alloy steels and other metals, syn- 
thetic oils and dyes; .even flying bombs, jet- 
propulsion engines, and the power rocket. We 
might well look back with astonishment that 
in such a short time life had so eompletely 
changed; that so much was now at the dis- 
posal of those ing millions who fifty years 
ago had so little that the children of to-day could 
not picture a world without them. Did we 
imagine that the next fifty, years would bring 
us less ? 

The President said he was a strong advocate 
of travelling, and recommended engineers to 
work abroad, if possible. Inspiration could 
thereby be acquired and loyal Siepdetape 
formed with the people met. His experi 
ence was that the technical institutions of other 
countries would do anything to help their 
visitors. We should both take advantage cf 
that and offer a warm-hearted reciprocation. 

The President concluded: ‘‘ We shall need 
all the adventurous spirit, and all the courage 
in which our nation and our engineers have 
proved themselves rich in war, if we are to strive 
forward successfully to a worth-while future, 
From what we have seen in the last five years 
we cannot doubt that they will both be there.” 








American Magnesium Plants 


Amone -the innumerable “ war industries ” 
of the United States are two plants for the 
production of magnesium, both expanded from 
experimental work. One of.them employs the 
ferro-silicon process and the other the electro- 
lytic process. . A, third plant, which used. the 
ferro-silicon process, was closed after the:success- 
ful completion of ‘its experimental operation. 
The ferro-silicon plant was designed for a pro- 
duction of 14 tons daily, requiring an average 
ef 170 tons of dolomi ivalent to 85 tons 
of calcine—and 16} tons of ferro-silicon. -Its 
present rate of production, however, is’ con- 
siderably higher. The product is melted down 
and mixed with other metals for alloys used in 
aeroplane parts arid i bombs. In this 
process the dolomite is calcined and the calcine 
mixed with ferro-silicon is ground and com- 
pressed into briquettes which are c into 
retorts consisting of chrome-nickel steel tubes 
set horizontally in a furnace. Magnesium is 
distilled from the charge and condensed on 4 
removable sleeve‘in the retort... When sodium 
and potassium are present, they also are 
berated, distilled, and condensed. The fur- 
nace is heated by natural gas. The electrolytic 
plant. was designed as an item of the national 
defence to make the United States 
independent of imported magnesium ores. As 
an experimental plant, yarious types of equip- 
ment were installed in order to select the most 
suitable type for. operation. .In spite of this 
limitation, the plant has produced about 1 ton 
per day. The ore is reduced in a furnace of the 
rotating kiln type heated by oil, and the calcine 
is leached with spent electrolyte and sulphuric 
acid. Jaw and roll crushers followed by a ball 
mill reduce the ore. to the desired “fineness, and 
ee ee ae enemies 
brick- lined steel shell, 25ft. Jong. ; 
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THE FREEDOMS OF THE AIR 


THE simple freedom to travel -in three 
dimensions instead of two has always been 
regarded as the keynote of aviation, but 
we learn from the proceedings of the 
Chicago Conference that it is not so simple 
after all. It proves to have no less than five 
parts, each one in succession being harder to 
establish than its prédecessor. The first two 
were the less difficult, and the Conference 
appears to have accepted without much 
demur the right of “ innocent passage,” and 
the right to land for technical reasons or for 
refuelling. These two freedoms were followed 
by three very much more intricate; they 
relate to. freedom to trade, that is, the 
right te convey passengers, freight, and mail 
from an air liner’s country of origin to any 


other ; the inverse of this, namely, to convey 
such traffic from any country to the air 
liner’s country ; and the fifth, the much con- 
tested freedom to trade as a “tramp.” These, 
the last especially, have been the subject of 
determined criticism, and in the end the 
Conference had to agree to differ. 

It is evident from the accounts sent by 
Press correspondents that the organisation 
of air traffic was treated less on its technical 
merits than as a matter of keen business 
rivalry, verging at times on sheer Power 
politics. Had it been a conference of engi- 


492 | neers rather than of politically minded dele- 


gates, the objects and the arguments would 
have run on very different lines. The purpose 
would have been to agree on such measure of 
freedom as would have given the world the 
very best possible system of air organisation 
to ensure the most efficient, and safest, 
means of air travel that engineers anywhere 
could devise. The civil aircraft lines to be 
encouraged would have been those which 


97| would be most likely to provide the safest 


and most comfortable equipment and which 
could be trusted to afford a dependable and 
reasonably frequent service everywhere. It 
is true that this might have led to, say, Cuba, 
Siam, and Bosnia not having their own air 
lines to anywhere, but that would at best 


500 | have been one of the lesser ills of life, and it 


might have been borne without too great 
difficulty. In fact, an engineers’ conference 
might have thought that what had centuries 
ago been devised for traffic by sea might 
apply very well to traffic by air. But the air 
is felt by so many people to be bound up 
with war—though surely not more so than 
travel by sea—that such freedom is thought. 
impossible. This is because of the invariable 
expectation, equally invariably wrong, that 
future wars—if such should unhappily occur 
—will be like the last. It is more than ever 
rash to make such an assumption to-day, 
when we see rising on the horizon the 
menacing trails of the new automatic 
long-range missiles which the enemy is 
gradually revea}iaz as its contribution towards 
future world insecurity. Britain’s repre- 
sentatives have, it seems, leant to the war 
view, so that the possibility of compre- 
hensive world agreement is, if not negatived, 
at least delayed. But there have been two 
important gains : one, in the setting up of an 
International Air Organisation, which will 
continue to explore these matters in days 
when all will be thinking less of war and 
more of peace, and the other an agreement to 
create an international technical body to 
draw up regulations for the safety of aircraft 
in flight and when landing, and for the safety 
of those persons and places over which flight 
takes place. We have heard little so far of 
the technical discussions since they make 
less appeal to the public, but in the coming 
weeks information on these matters will no 
doubt reach this country and we shall 
examine them with great interest and, we 
little doubt, with profit. 

It bas so often happened in the past that 
matters of technical advance have been 
crossed and recrossed in bewildering fashion 
by those imbued with political theory, and 
deeply entrenched in power. Aviation is 
evidently to be no exception, but it is 
fortunately possible to count on common 
sense some day” breaking through the crust 





of prejudice—and even through the present 


smoke screen of timidity ; but we must not 
to-day expect too much from conferences 
which must needs work under the restrictions 
of a war atmosphere, though when the full 
reports of the discussions are received we 
shall no doubt find that much useful basic 
work has been done. The American Govern- 
ment took the cautious, and far-seeing, 
view at the outset of the Conference that any 
international organisation in economic and 
political fields could hardly be other, in these 
days, than mainly consultative and fact- 
finding, and must necessarily leave much to 
future conferences to determine. In any 
event the new proposed convention will be 
an improvement on its predecessors of Paris 
and Havana, and it will be a great advantage 
to the world to have one instead of two. We 
hope that confirmation of what has been pro- 
visionally agreed will not long be delayed by 
the Governments concerned and that Russia 
will be willing to allow her signature to be 
added. 


A Plan for Greater London 


THE recent issue of the “‘ Greater London 
Plan, 1944 ” completes, in conjunction with 
the ‘‘County of London Plan” issued in 
1943 and the “ City of London Plan’ pub- 
lished earlier this year, proposals for the possi- 
ble development of a region which is one of 
the most important on the face of the earth. 
This latest Plan was prepared .on behalf of 
the Standing Conference on London Regional 
Planning and at the request of the Minister 
of Town and Country Planning by Professor 
Abercrombie, the author, in association with 
Mr. J. H. Forshaw, Architect to the London 
County Council, of the County Plan. It 
exhibits the same great breadth of concep- 
tion, combined with grasp of detail that 
characterised the earlier Plan, and, as was to 
be expected from the common authorship, 
the co-ordination between them is complete. 

Engineers are by training practical people, 
prone to ask first about any proposals put 
before them, not whether their conception is 
fine or great, but rather whether it is reason- 
able to suppose that they could ever be 
carried out and made to work. On this 
ground at least study of the Plan shows, we 
think, that Professor Abercrombie’s pro- 
posals can hardly be rejected out of hand, 
bold and vast though they may at first 
appear. -Basically, they provide for the 
evacuation of a proportion of industrial 
works from the centre to satellite towns, 
separated from, but linked with and partially 
dependent upon, the principal city ; with a 
consequent clean-up of the muddle of 
residential, commercial, recreational, and 
business areas at the centre; the better 
planning of the further development of the 
suburban ring; and the firmer control 
of the use of land in the Green Belt and 
outer agricultural areas. We must not be 
taken to detract in the least from the 
merit of the proposals, but rather to pay a 
compliment to the good sense of their author, 
when, we point out that there is little in them 
which is new. The uncomely outward sprawl 
of London into the country has for long been 
deplored, and many proposals have been 
made for bringing it under some form of 
control. Overcrowding at the centre and the 
somewhat chaotic mixture in many parts of 
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mises has been recognised for years as one of 
the causes of transport and many other diffi- 
culties. The Green Belt surrounding the 
suburban ring owes its conception to a date 
long before even the 1914-18 War, and its 
creation, despite disheartening setbacks and 
the limited powers of local authorities to 
prevent unwanted development of the area, 
has been continued ever since. Satellite 
towns are already represented by such places 
as Letchworth and Welwyn Garden City, 
which owed their development to a natural 
demand rather than to the more deliberate 
planning to which we are now beginning to be 
accustomed. Even in the case of the evacua- 
tion of industry from the centre, it would be 
easy to lay too much stress upon the difficulties 
involved. For a trend towards decentralisa- 
tion was already discernible before the war ; 
and it may further be hazarded that not a 
few of those firms who moved from the centre 
as @ matter of discretion on the outbreak of 
war or involuntarily later as a result of 
enemy action af now after experience 
of the outskirts be no longer particularly 
willing to return. Thus the merit of 
Professor Abercrombie’s proposals lies not 
in their novelty, but in the skill with which he 
has knitted observable evolutionary tend- 
encies into a vast but coherent Plan designed 
to encourage and direct their more orderly 
development. 

Professor Abercrombie has thus shown the 
inhabitants of the London area the trends of 


its present development and what could be 
done with the region were those trends to be 
brought under orderly control. But the cost 
is high ; not so much in terms of money, but 
in limitation of individual freedom. For if 
the work of the 143 local authorities con- 
cerned is to be adequately co-ordinated and 
controlled, there can be little doubt that they 
must submit to the overriding authority of 
such a Planning Board as Professor Aber- 
crombie proposes. What chance is there that 
this somewhat revolutionary proposal will 
gain sufficient support to be put into prac- 
tice ? We shall, we confess, feel surprised if 
such a Board ever is set up, at least in the 
nearer future and with the powers that Pro- 
fessor Abercrombie associates with it. Is the 
Plan, then, in the absence of the controiling 
body, without which it can hardly be carried 
out as envisaged, to become a dead letter, 
gathering dust in the archives of the Ministry 
of Town and Country Planning? By no 
means. The Plan has been generally 
acclaimed; and though the public may 
illogically, despite that acclamation, refuse 
to submit to its provisions it is too well 
attuned to the naturalevolutionary tendencies 
of the London region to be totally rejected. 
For years hence, we suggest, Professor Aber- 
crombie’s proposals will prove an inspiration 
and a guide to individual planners carrying 
out in a piecemeal, disjointed, unorganised, 
and humanly imperfect manner the provisions 





of a great but idealistic Plan. 








Patent Law and the Engineer 


By J. T. EMMERTON 


== the chairmanship of Mr. Kenneth 
Swan, K.C., a Committee is to consider 
and report whether any changes are desirable 
in the Patents and igns Act and in the 
practice of the Patents Office and Courts in 
relation to matters arising therefrom. 

From answers to questions in the House of 
Commons, it is clear the Committee will 
examine the possible extension of the scope 
of the compulsory licence provisions in order 
to circumvent the misuse of existing Patent 
Law whereby patents are taken out to prevent 


progress. 

The Press has recently attracted general 
public interest to this aspect of patents by 
describing a form of match that is capable of 
being ignited a number of times, the patents 
on which were said to have been acquired but 
not worked. 

A more interesting example of the defects 
in the present patent system was seen during 
1943, when Lord Trent, the chairman of 
Boots Pure Drug Company, in his speech to 
the shareholders, remarked that it was con- 
trary to the public interest for the State to 
permit under its patent system any monopoly 
of manufacture, and that any firm that could 
show competence should be granted a licence 
to manufacture. This attitude was disputed 
in a brochure issued by the Imperial Chemical 
Industries, only to be followed by a brochure 
on the subject by Boots Pure Drug Company. 

The argument concerned principally the 
“ abuse of monopoly rights ” ale Section 27 
of the Patents Act. 

It is interesting to examine this particular 
point. “ Abuse” may take place if, three 
years after the patent, the invention is not 
being adequately worked in the United 


the patentee to grant licences, the trade and 
industry of the country are prejudiced, and 
it is in the public interest that licences should 
be granted. Where these conditions obtain 
the Comptroller may order the patent to be 
endorsed “ Licences of right,” when any 
competent person may be granted a licence 
to work the patent, subject to payment of 
royalty, or, after a further two years, the 
Comptroller may revoke the patent grant. 

Quite apart from an order by the Comp- 
troller for endorsement, ‘‘ Licences of Right,” 
a patentee may apply himself for this, with 
the privilege of payment of renewal fees of 
one-half of the standard rate. A further 
advantage is that this endorsement would be 
strong evidence against any objection to the 
patent on the grounds of “ abuse of monopoly 
rights ” under Section 27. 

A number of companies do not exercise 
this endorsement provision, as they do not 
view favourably the issue of licences to work 
their patents. One reason for this is that a 
patentee can be made a party in an 
infringement action brought by a licensee. 

Other influential patentees discountenance 
licences, as it is preferred to control the 
manufacture completely and to exercise the 
monopoly conferred by the patent grant. 
This cannot be construed as “‘ abuse,” unless 
demand is inadequately met or unreasonable 
prices are charged. “Abuse” does, how- 
ever, occur in those cases where to. increase 
the monopoly a patent is hedged about with 
a series of supporting patents which indi- 
vidually are of little merit, but collectively 
form a definite obstacle to a competitor. 
Such patents are not to be confused with 
those taken out to protect improvements in 
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the development stage of an invention. Some 





of the latter may prove to be of no utility, 
but they have been necessary to avoid loop- 
holes in the patent protection of the final 
invention. The former, which are patents 
usually taken out after the main grant, are 
intended to restrict activities of a competitor, 
and are known as blocking or paper patents. 

Positive abuse of monopoly is not so 
general as is often alleged, but existing patent 
law is open to it. Some of the dissatisfaction 
that has been more vocal of recent years can 
doubtless be traced to disclosures of mal- 
practice on the part of certain German 
cartels. 

Many weak patents are maintained in 
force, as they serve to ward off a certain 
amount of competition. The more reputable 
companies avoid, where possible, litigation in 

ement actions, and it is by reason of 
this fact that paper patents may achieve 
their purpose. Patent actions in the High 
Courts are as a rule costly, and to take a 
licence and pay royalty may often prove an 
economy. 

Weak patents have the disadvantage, 
however, that they may be infringed deliber- 
ately, the intention being to contest any 
action for infringement that the patentee 
may institute. One popular engineering 
invention is at present being manufactured 
under royalty payment, while certain firms 
are infringing the patent, claiming that it is 
invalid by prior user, and leaving the onus of 
defending the grant to the patentee. To date 
no action has been taken. 

It is not proposed to comment in detail 
upon the possible misuse of the law in regard 
to the question of “abuse”; that can be 
left to the Committee, and it will be of 
particular interest to examine their findings. 

This view is more clearly understood by 
correcting a fairly wide misconception of a 
patent. A patent is not granted solely for 
the benefit of an inventor. It is granted to 
encourage invention and to secure that the 
invention shall be worked and thus assist in 
the development of trade, encourage new 
industries, and, in consequence, benefit the 
trade and commerce of the country. Still 
more clearly is this shown by the Statute of 
Monopolies (1623), which forms the basis of 
present-day patent law. This declared all 
monopolies void, and enacted that patents 
should be granted to the true and first 
jnventor for a manner of manufacture which 
was not contrary to the law nor mischievous 
to the State. Any patent grant, therefore, 
which is obtained solely for the advantage 
of the individual (7.c., with no real intention 
of working) must be considered as an 
“abuse.” This real purpose of a patent is 
also shown by a report published in 1943 by 
the American National Patent Planning 
Commission, which recommended reforms 
and stated that the patent system had con- 
tributed to the growth and greatness of that 
nation. 

Mr. Geoffrey Sly, in his Presidential 
Address ‘at. the 1944 annual meeting of the 
Institute of Patent Attorneys of Australia, 
spoke of the importance of a “sound and 
wisely administered patent system to the 
industrial and economic advancement of a 
country,” stating that it was little more than 
a truism that the industrial greatness of 
Great Britain and the U.S.A. had its roots in 
the adoption of patented inventions. 

Mr. Sly contended that the Australian 
Patents "het of 1904 should be replaced by a 
Patents Bill introduced in 1937. The on 
as it stood, was harsh upon applicants and 
patentees, who were, in general, public bene- 
factors, and it should be amended especially 
in relation to the challenging of a patent 
application upon the grounds of lack of 
inventiveness. owing to prior publication. 
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An unwarranted number of objections were 
raised upon Section 4 and many applications 
were rejected, which, although showing 
admitted differences, were held not to consti- 
tute invention—a manner of new manu- 
facture—because of the state of the art as 
shown by one or more prior specifications. 

Commenting upon reports of infringements 
of cases in Great Britain and U.S.A., Mr. Sly 
said also that he was impressed by the number 
of successful and meritorious inventions 
which were held invalid—usuaily by the 
destructive astuteness of the purely legal 
mind in discovering pin-pointed ambiguities 
and indefiniteness in specifications. He 
suggested that a patent should be immune 
from attack by a mere paper anticipation, or 
where a prior document lacked essential and 
positive information as to the actual carrying 
out of the invention. Paper anticipation as 
distinct from actual manufacture could 
hardly be a clear and comprehensive dis- 
closure of a “new manufacture.” 

This is another way of referring to 
monopoly abuse, as, if mere paper anticipa- 
tion could not invalidate a patent, working 
of a later patent would be possible and 
monopoly abuse would be avoided. 

Many engineers show a surprising lack of 
knowledge of the protection given by a 
patent, and of what constitutes an invention. 
On the last point they may be forgiven, for 
even legal luminaries experience difficulty in 
deciding this and many wordy battles have 
been fought upon this question. 

As to the protection afforded; first, it 
must be emphasised that the provisional 
application gives no protection, and it is 
incorrect to describe the article or process as 
“ patented ” at this stage. The issue of the 
Certificate of Acceptance of the provisional 
specification merely ensures the priority date 
of the patent to be granted subsequently, if 
the invention survives the examination of the 
Patent Office. If the application passes the 
examiners it has still to be advertised, and 
within a period of two months any interested 
person may oppose the grant. The inventor 
is not safely out of the wood after this two 
months has expired, as at any subsequent 
time when legal proceedings for infringement 
are before the Court, the validity of the 
patent. may be considered and at this late 
hour the patent may be held invalid. In fact, 
it can be said that no patent is valid until it 
has been proved so by the searching test of 
the Courts. 

Inventors having received the Certificate 
of Acceptance of the provisional application, 
often speak of their patent. As previously 
mentioned, this is quite wrong, as it does not 
follow that the invention will become a 
patent. To represent falsely that an article 
or a process is “ patented ” is an offence, and 
a penalty of £5 may be incurred. 

The Certificate of Acceptance of the pro- 
visional application is also not conclusive 
evidence of ownership, as the rights may be 
with another party. This point is discussed 
in a later paragraph. 

When the complete specification has been 
filed, and after due examination and possible 
amendment to meet the citations by the 
Patent Office, the patent is laid open for 
inspection. If no opposition is entered the 
letters patent grant is made, following which 
no one may make, use, exercise, or vend the 
patent without incurring infringement. Many 
persons are under the impression that they 
may use a patent article or process provided 
that such use is confined to themselves and 
is not for purposes of sale. This is a miscon- 
ception, as the mere manufacture of a sample 
for trial is an infringement. 

As to what is comprised by “ invention,” 
this is a more difficult question, and it perhaps 
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on occasion prejudiced the generally satis. 
factory relations that exist between these 


parties. . 

Employees often fail to understand that 
an employer may be the beneficial owner of 
the rights in their inventions, These rights 
may be conferred on the employer by con. 
tract or by common law as exemplified by 
ease law on ‘‘ Master and Servant.” 

Where a contract exists the position is 
usually. clearly defined. Some employers 
make a condition of employment the signing 
of an agreement whereby all inventions of 
the employee are transferable to the employer. 
This goes too far, inasmuch as while some 
inventions of employees are positively the 
property of the employer, those that are out- 
side the scope of his work or type of manu- 
facture are not. The Solicitor-General in re 
Heald’s patent stated: “I am not aware of 
any authority which lays it down that the 
invention of a servant, even made in the 
employer’s time, and with the use of the 
employer’s materials, and at the expense of 
the employer, thereby becomes the property 
of the employer, so as to prevent the person 
employed from taking out a patent for it.” 

An agreement, therefore, of such a whole- 
sale character is an unwarrantable inter- 
ference with the broad and basic principle 
that an inventor is free to patent or deal with 
his own inventions as he thinks fit. The real 
point should be a clear understanding by 
employer and employee of the position in 
regard to ownership of inventions. Each 
case of an invention by an employee, in the 
absence of an agreement, depends on its 
merits. 

Higher-grade employees, managers, tech- 
nical officials, and the like have a duty to the 
employer to exercise their skill on his behalf, 
and the balance of probability is that inven- 
tions of such employees, which concern the 
work or product of the employer, are the 
property of the latter. 

Where it is part of the duties of an employee 
to draft and develop designs, inventions that 
result clearly arise from the normal service 
for which a salary is received, and the owner- 
ship of these would lie with the employer. 
Where, however, an invention is made by 
an employee and to do so is not within the 
scope of his duties, nor does it arise in con- 
nection with his employer’s work, or matters 
coming to his knowledge as a result of his 
employment, the employer has no claim. 
Any service engagement agreement - that 
requires an employee to forgo his rights in 
such an invention is an interference and 
improper. Some labour organisations have 
advised their members not to sign any such 
agreement, and it is interesting to note that 
in a report of August, 1943, the Council of 
the Chartered Institute of Patent Agents has 
indicated that interference of the character 
mentioned should be stopped. The report 
also mentioned the general importance of 
employers making a satisfactory recognition 
to successful inventor employees either by 
cash grant, royalty, or some other method 
applicable to the particular case. 

There is a school of thought which holds 
that it is not advisable to obtain patents on 
all inventions. The view taken is that the 
publication of the specification discloses to 
competitors manufacturing methods and 
prompts the development of invention by 
them in the same field. Adherents to this 
theory rely upon secrecy to safeguard their 
new processes or inventions. Such failure 
to protect by patent is a positive danger. 
Secrecy protects only as long as no one is 
following the same line of investigation. A 
machine or process may be independently 
brought out by a competitor who may 


never will be answered so long as legal minds 
can find a devious path through the intricacies 
of the law. 

A decision on this matter which has 
attracted some considerable interest was given 
in 1943. In iy rpg" the U.S. cal 
was suggested that a U.S. patent could o 
be sustained when diene t0 an peamatyrs f 
that resulted from an inspiration or, to quote 
the judges, “ a flash of genius.” 

In a later infringement action (Chicago 
Steel Foundry Company v. Burnside Steel 
Foundry Company) this test of an invention 
was criticised by Judge Evan A. Evans, of 
US. Circuit Court of Appeals of the Seventh 
Circuit. It is interesting to examine how the 
judgment: in this case laid down what was 
considered to be a test of patentable invention. 

The Court found unhesitatingly that the 
inventor’s claims were not anticipated by 
any prior patent nor. by the prior art as dis- 
closed by other patents in combination. The 
whole question, therefore, was whether the 
novelty was such as to enable a valid patent 
to be granted, having regard to prior art and 
known practice. It was in regard ta this 
point that the judge examined at some length 
the question of what could be held to con- 
stitute invention. He stated that novelty to 
support a patent must be more than the skill 
of a mechanic, and that the standard of such 
skill is higher than it-was thirty years ago, 
and by reason of better education and the 
acquaintance of mechanics with complicated 
machinery tends to become still higher. 
Invention called .for something more than 
the skill of a mechanic. 

The Judge referred to attempts to define 
inventive genius, and said that nothing was 
to be gained by adopting as a measure of 
patentable invention a definition such as 
“a flash of genius.” This would exclude 
those inventions which resulted from con- 
tinued research and experiment, and dis- 
coveries arising from trial and error methods. 

He rejected “the flash of genius ” test as 
incapable of definition, and maintained that 
the law did not require examination of the 
quality or activity of mind of the inventor to 
enable a test to be made of patentability. 
The law was concerned with the product, the 
child of the mind, and whether this was an 
advancement over those in use or known to 
the art. 

Counsel in the case urged that in reaching 
a decision it should be borne in mind that 
there was a need for the apparatus covered 
by the invention,-the failure of anyone in the 
art (which means those skilled in the 
particular field) to produce it, and the popu- 
larity of it once it was evolved. In spite of 
this it was held that the solution of the diffi- 
culty was not beyond the knowledge or skill 
of the trade and did not involve unusual skill. 
The patent was held invalid as the conception 
was considered obvious and devoid of patent- 
able novelty. 

This decision must be considered as a hard 
one. It is always easy to see a solution to a 
difficulty when it has been explained, and the 
failure of the trade to have effected a prior 
solution of the problem surely implies that it 
had been outside the skill of those in the art 
until the apparatus was conceived by the 
applicant. 

The novelty of the apparatus over known 
defined art and not over hypothetical know- 


judgment in this case gives considerable 
point to the comments by Mr. Geoffrey Sly. 

When referring above to the Certificate of 
Acceptance of the provisional specification it 
was stated that this does not define ownership 
of a patent. Lack of understanding of the 
position in regard to the question of owner- 
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would be valid against an earlier secret, or 
non-public, use, and the original user may 
find himself unable to proceed without 

the later patent and without the 
possibility of proving his prior use and 
manufacture. 

Manufacture by _ secret 
machines is in effect a method of holding a a 
monopoly for a greater period than is con- 
ferred by a letters patent grant, and it under- 
mines the underlying idea of such 
The term of the monopoly given by a British 
patent is sixteen years, oe which period 
the inventor is deemed to receive his reward 
for his skill and to profit by his invention. 
The real intent of the t is, however, to 
foster the trade and industry of the country, 
as publication of an invention tends to 
encourage further cee ~ brag and to 
increase the general wellbeing of the public. 

Secret methods of manufacture are there- 
fore another expression of abuse of monopoly. 
The pamphlet “ The British Patent System,” 
issued by the Chartered Institute of Patent 
Agents, in summing up the case against com- 
pulsory licensing of patents, states that as a 
consequence of their issuance the practice of 
secret working would develop and the 
incentive to scientific which derives 
from publicity and the wide circulation of 
information would be lost. 

From the above references to published 
reports it is clear that attention is focused 
upon existing patent law, and that we may 
confidently expect the Committee will advise 
such amendments as will facilitate the flow 
of invention with the object of stimula 
productivity and employment in the country. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


PERSONALITY AND DRAUGHTSMEN 


Srr,—Your Editorial on ‘“ Personality” of 
December 15th, and Mr. E. C. B. Lee’s letter 
of the same date on ‘‘ The Qualifications of the 
Draughtsman,” touch on a fundamental of 
management. Shop experience is essential to a 
good designer and good designers are essential 
to engineering progress. If a satisfactory salary 
and status can only be attained by a draughts- 
man getting out of the drawing-office and into 
sales or general management, the incentive to 
technical progress on his part is weakened, if not 
killed. He tends to settle down into routine 
and to suppress whatever personality he may 

ssess. It is the combination of constructive 
ability with personality which makes the engi- 
neer. The “card index’? mentality does not 
encourage personality in the junior ranks, since 
it works most easily on standardised medio- 
crity, and standardised mediocrity seems to be 
the goal towards which political control is work- 
ing. Something ought to be ‘done about this, 
and I suggest that all engineers should use their 
influence towards giving a better deal to inven- 
tive and constructive ability. 

F. L. Watson, 
Leeds, December 15th. . 





THE FORTY-HOUR WEEK 


Srmr,—Your leading article in the issue of 
December 8th, re the forty-hour week, rightly 
draws attention to many points regarding 
whether the nation is able to adopt this measure 
in the near future, in view of the greater need at 
the moment for increasing our national wealth, 
both as regards capital and consumer goods, and 
also the need for increased 


ting| generally would be capable of intelligently 


psychologists demonstrate that by such a 
measure we may increase our efficiency or pro- 
duction per man-hour. There is, however, 
another side to this question.. The cost of pro- 
duction of the majority of goods is determined 
by the machine-hour rate, and due to the rapid 
progress being made in improving the output 
capacity, &c., of machines, it is 
increasingly essential that we should budget for 
@ shorter machine life. This will necessitate 
writing down the eapital value of machines to 
disposal price within possibly two years, and in 
order to obtain an economic machine-hour rate, 
this would indicate at least two-shift working. 

The problem now appears to become more of 
a social nature. In the writer’s opinion, night- 
shift working is rather an unnatural and at 
times unpleasant manner of living, and it is| of 
doubtful whether the majority opinion would 
feel that we had attained ariy real social pro- 
gress if the forty-hour week was obtained at the 
expense of a considerable increase in night-shift 
employment, also would the trade unions be 
satisfied with this arrangement ? 

One other aspect of the case is, how far would 
this five-day week go? Should we have to 
accept a total cessation of all business and com- 


two days of each week ? , If so, one can visualise 
a frantic and dangerous exodus from all indus- 
trial towns to the popular pleasure resorts and 
seaside, which might cause serious difficulties 
and troubles in many directions. This state of 
affairs could be avoided by staggering the 
second day throughout the country; but even 
then, can we be assured that the population 


using, and thereby gaining benefit from, the 
increased hours of leisure ? 
J. E. Keat. 
Basingstoke, December 14th. 








Sixty Years Ago 





Freip’s CanDLE WorRkKS 


Just before entering Waterloo Station one 
can see alongside the line an isolated brick 
chimney and a notice. The notice declares that, 
after occupying the site for upwards of two 
hundred years, Field’s Candle and Soap Works, 
following enemy action, have gone elsewhere, 
but that they will return in due course. We do 
not know whether recent research has enabled 
the firm to settle the question of its antiquity. 
But in our issue of December 26th, 1884, we 
stated that at that date the firm had been in 
existence from time immemorial, and that its 
origin was lost in the mists of bygone days. 
Six generations of the House of Field had for 
certain been connected with the business, but 
how many more preceded them or who the 
original Mr. Field was, no one could say. For 
centuries, we said, the official representatives of 
the nation have been faithful to the House of 
Field, and still to that very day some old county 
families, abhorring gas, electricity, engineers, 
railways, and similar new- fangled ideas, per- 
sisted in using Field’s candles—and genuine 
wax candles at that, not the modern paraffin 
or stearine innovations—as their sole source of 
illumination. The oldest account books still 
existing in the firm’s possession went back to 
about the year 1700, and some materials at least 
two centuries old had been found on the pre- 
mises. We recorded that in 1760 wax was 
bleached at the works by exposing it to bright 
sunshine and pure air. As late as 1834 the 
factory was surrounded by green fields, dotted 
with a few small houses. A great change in 
candle manufacture dates from 1811, when 
Chevreuil began to study the constitution of 
fats. He showed that they were composed of 
glycerine combined with a fatty acid. In 1825 
he and Gay Lussac set up a factory for the 
commercial production of stearine. It was a 
failure, but others took up the idea, and by 


merce (except continuous process plants) for | has 


The modern methods of candle manufacture 
employed at Meesrs, Field’s works were described 
in our article. The stearine was derived from 
English and Australian mutton and beef tallows 
by processes involving the breaking of them 
down into stearine, oleic acid, and glycerine. 
The oleic acid was used for soap-making, but 
as a by-product of the breaking-down process a 
vast quantity of sulphate of lime—gypsum— 
was produced, for which, we said, no use had 
been devised. 


a 
oe 


The National Institute of 
Agricultural Engineering 
THE annual of the National Institute 
of Agricultural i for the year ended 
August 31st, 1944, states that in the year under 
review the Institute and its work in ‘its new 
quarters at Askham Bryan have made 


progzess. 
The development. work has embraced 
the of dung, the mechanisation of 








farm requirements. In some cases the Institute 
been concerned less with the invention of 
new machines than the working out of mechan- 

isms for particular purposes and with the study 
of underlying principles. Thus the Institute is 
not attempting to evolve at present the designs 
of harvesters for either roots or 
potatoes, although it is actively studying such 
problems as the disposal of potato haulms, the 
collecting of sugar beet tops, and the separa- 
tion of potatoes from stones, and mechanisms 
have been worked out experimentally for these 
purposes. The perfected mechanisms may later 
be embodied by the manufacturer in complete 
machines, should this be desired. Testing with 
a view to later development has been carried 
out. Close upon a hundred tests have been 
made, either at the request of the Ministry 
of Agriculture or of the Agricultural Machinery 
Development Board, while a quarter of the 
testing has been done on the request of manu- 
facturers themselves. The farm mechanisation 
inquiry has extended the collection and colla- 
tion of general information, which will give an 
accurate picture of the practical farm require- 

ments which new machines must meet. During 
the year an increasing number of manufacturers 
have found time to pay a visit to Askham 
Bryan and to consult the Director, Dr. S. J. 
Wright, and his staff on new types of equipment, 
design lines, and the many points which dis- 

tinguish @ good implement from a bad one. 

Two training courses for county machinery 
instructors have been held, and instruction has 
been imparted by films, leaflets, and bulletins. 
The engineering department has designed an 
experimental machine for fertiliser placement, 
and several pieces of equipment for the testing 
section of the Institute. 








Carp INDEXING AND THE War.—The daily Press 
has devoted a good deal of space recently to the 
description of the War Office Central Card Index, 
which contains the fullest particulars of Army 
——_ male and female, officer or other ranks. 
e gather that entries in the Index and the 
abstraction of information from it are mec 
operations ; that not only current Army classifica- 
tions, but details regarding the ultimate demobilisa- 
tion of the Forces, can be and are produced from 
the Index; but no hint has been allowed to reach 
the public as to the name or nature of the machinery 
involved. We can now say that the system in 
question is the ““‘ Hollerith ’ method of punched 
card accounting, which has performed no small 
part in the nation’s war effort. The “ Hollerith ” 
system and machine and the British Tabulating 
Machine Company’s works at Letchworth, Herts, 
have been described in these pages on 
January 26th, 1934. Much time’and thought have 
been devoted to the perfecting of methods of dealing 
with costs, production control, quality control, and 
kindred subjects of particular interest to the heavy 
industries, notably engineering, and new and 
particular experience has been gained during the 








exports. 
As mentioned therein, many industrial 


1832 stearine candles were being made at Paris. 





war years on pears of the Sraithed to war 
operations, which are still secret, : 
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Cast Steel Wagon Bogies 





THRovuGH the courtesy of Messrs. Davis and 
Lloyd, of 26, Victoria Street, Westminster, 
S.W.1, who are the licensees for manufacture in 
this country of cast steel wagon bogies, i.e., 
bogies having cast steel side frames and bolsters, 





The bolster which unites them is also of cast 
steel supported at each end by a group of four 
coil springs, with a short elliptic spring between 
them to prevent synchronisation. It was found 
that coil springs tended to go solid under loads 
within their static capacity, and this coil- 
elliptic spring group, as it is called, was 
developed to prevent this undesirable action, 
which was proved to be due to the natural period 





CAST STEEL WAGON BOGIE 


as used universally in the United States and 
now being widely adopted in other parts of the 
world, we are able to present a drawing of the 
latest development in this type of truck, which 
** Self-Aligning ” 


is designated the spring- 


of the coiled springs synchronising with the 
impulses imparted by rail joints. As the plan 


view shows, the ends of the bolster are cylin- 


drical, but there is a lot of play, and, as already 
stated, norie of the surfaces are machined. 
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SELF - ALIGNING STEEL. WAGON BOGIE a 


plankless type. The design is extremely simple ; 
there is no machining anywhere, and the two 
side frames are quite independent of each other. 

The frames are of cast- steel ribbed for stiff- 
ness, as shown in the drawing and photograph. 





This form of bogie originated in the United 
States, but the castings are now being made in 
this country for Messrs. Davis and Lloyd by the 
English Steel Corporation, Ltd. 








Drying Sawdust by Infra-Red 
Heating 

Dryine sawdust by infra-red lamps may not 
seem to be an important part of the war effort, 
nor yet to be of sufficient importance to warrant 
a design of special plant. But when it is 
explained that the sawdust so treated is used 
in the final process in the manufacture of ball 
and roller bearings the full import of this appli- 
cation of the infre-red heating process will be 
appreciated. 

In the last stages of manufacture the balls 
and rollers used in the bearings are treated with 
lime, and before finally being assembled it is 
imperative that all lime deposits shall be 
removed so that possible corrosion is obviated. 
To achieve this the balls and rollers are passed 
through sawdust from which all moisture has 
been evapotated. Hitherto the removal of 
moisture from the sawdust has been carried out 
by air drying, which is both a lengthy and 
somewhat uncertain method. Now, a much 
better result is being achieved by passing the 
sawdust through the “tunnel” of a G.E.C. 
infra-red lamp heating plant, which has been 
specially designed for the purpose. Not only 
does it dry the sawdust more quickly and more 
uniformly, but, in addition, the infra-red 
process has removed one other source of trouble 
that had been difficult to combat. In the first 
place, it is necessary to evaporate the moisture 
from the sawdust so that there is no tendency 
for fine wood particles to stick to the balls. 
Though this was achieved with varying success 
by the previous method, that process did not 
remove the resinous content in the wood, 
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That is also true of 
the vertical grind- 
ing surfaces in the 
bolster “ horns.” 
Here, again, there 
is a great deal of 
freedom. It will be 
noticed that the 
window in the cen- 
tre of the frame is 
enlarged at its 
lower part. This 
enables the end of 
the bolster to pass 
through. The bols- 
ter is then raised to 
the working posi- 
tion, and the spring 
group inserted. In 
earlier designs, @ 
steel ‘‘ plank,’’ as it 
is called, extended 
between the frames, 
but its use is being 
given up so that, 
from the 
axles, the only con- 








Swain $c. 


nection between the frames is provided by the 


bolster. 
The small brackets seen in the drawing are 


cast integrally with the frame and projecting 


inwards support the brake arms. 








CrRoss-SECTION OF BOLSTER 


with the result that tiny patches of resin still 
adhered to the balls after treatment. The 
infra-red plant now in use solves this problem 
by volatilising the resins simultaneously with 
the evaporation of the moisture. 

The sawdust is carried past the infra-red 
lamps by a Fraser and Chalmers ‘‘ Sherwen ” 
vibro-conveyor. In this electro-vibrating type 
of conveyor no movement of the conveyor 
trough is visible, but the sawdust travels for- 
ward like a smooth flowing stream. Pulsating 
current from a half-wave rectifier is passed 
through an electro-magnetic system, which 
creates @ series of interrupted magnetic pulls. 
Each magnetic pull attracts an armature which 
is attached to the moving frame, and at the 
same time compresses coil springs. When 
the current is interrupted, the energy stored in 
the compressed springs forces the armature and 
frame away from the parts, back and beyond 
the mean static position, until the next electric 
impulse causes the cycle of operations to be 
repeated, the frequency of the operation being 
dependent on the pulsating current applied to 
the electro-magnet, é.¢., on the frequency of the 
electric supply. By means of a springing 
arrangement the moving parts of the table are 
tuned to a natural frequei closely corre- 
sponding with the frequency of the electric 
pulsations, and this synchronisation is re- 
sponsible for the very. low power. consumption. 
Raising or lowering the voltage by means of a 








ited 
e in 
the 


not 
rt, 
ant 

is 
sed 
al] 
pli- 


lis 
ith 


ed 











Dero. 22, 1944 





THE ENGINEER 





497 














variable transformer or resistance increases or 
decreases the stroke and consequently the 
speed of travel of the sawdust. 

The infra-red heating plant consists of six 
rhodium-plated troughs of standard G.E.C. 
design in two rows of three, each trough con- 
taining nine “Osram” infra-red industrial 
lamps. The total loading is 13-5 kW. The 
complete equipment handles. 400 lb. of.sawdust 
in twenty-four hours. The. proportion of 
moisture evaporated is between 10 to 12 per 
cent. by weight. 








The ‘“ Mulberry” Harbour at 


Arromanches 


'THERE was opened last Friday at the Institu- 
tion of Civil Engineers, Great George Street, 
Westminster, an exhibition of models and photo- 
graphs illustrating the construction of the pre- 
fabricated ‘‘Mulberry”’ harbour at Arro- 
manches, on the coast of Normandy. The 
exhibition is a ‘‘ popular ”’ one, in that it is laid 
out to attract the interest of the general public. 
But since the models on view of the caisson 


‘make ”’ an electrical circuit through the brass 
rods and the wire representing the beach as 
soon as the vessel ‘‘ grounds,” and cause a red 
indicating light to be illuminated. Riders on 
the brass rods can be brought up to the bow 
and stern, and permit the depth of water to be 
read off. This device was particularly of 
service in deciding upon the sites of spud pier- 
heads, and the lengths of floating approach 
bridges and for the solution of a variety of 
problems involving ship’ s draught. 

A further exhibit is the actual 1/24 scale 
model of a breakwater caisson used in a tank 
at the National Physical Laboratory for testing 
whether the design was likely to meet the 
requirements. These caissons had to be stable 
and capable of being towed even under rough 
water conditions; of being sunk temporarily 
for storage in home waters and raised agsin for 
towing to Normandy ; of being sunk rapidly i in 
their final positions and of remaining in position 
once sunk ; and of being produced in sufficient 
numbers within six months of the orders being 
given out. Incidentally, the last of these con- 
siderations applied to all the units of the com- 
plete harbour and had considerable influence 
on the designs. 

A third room is set apart to show a film. 





breakwaters that were towed out and sunk in 


Although of little technical interest, it does 





MODEL OF 


position, of the special pierheads and floating 
approach roads, &c., are all made to scale and 
with great fidelity to detail, the exhibition is not 
without considerable technical interest. It 
occupies two rooms at the Institution. In the 
first, models of the various units are to be seen. 
A section of a floating approach road is fo be 
seen on tow. There are separate models of 
spud pierheads, showing the arrangement of 
the spuds and the mechanism by which they 
were lowered to the sea bed, and a series of 
models of the caissons to indicate the range of 
size that had to be made. Assemblies of models 
show how the units were linked up at Arro- 
manches to form the port. The second room 
contains a smaller scale model of the whole 
harbour, as finally completed. Here, too, is to 
be found exhibited a device that was used for 
the estimation of the distance from the shore 
at which approaching vessels would ground at 
high and low tides. It consists of a long board 
on which are mounted horizontal brass bars 
to represent the level of the water at various 
states of the tide. The shelving beach is repre- 
sented by a tautly stretched wire fixed at the 
“landward” end and arranged to be passed 
over one of a number of studs at the “sea- 
ward” end to represent any desired angle of 
sloping beach. Cardboard models of any type 
of craft are arranged to slide along the brass 
rods at their water lines. Contacts on the 
bottoms of these. models at bow and stern 





PIERHEAD 


serve to show how well the various units, and 
particularly the really remarkably flexible 
approach roads, stood up to stormy conditions. 

Amongst the many excellent photographs, 
there are some illustrating the experimental 
spud pierhead and approach bridge built in this 
country for test purposes long before the landing 
at Arromanches was made. 








Recovery of Waste Industrial 
Solvents 


In view of the difficulty experienced in obtain- 
ing sufficient quantities of solvents for washing 
off oil and grease, it is interesting to note that 
two solvent re-refiners, after testing by actual 
use in various firms, have-been found to be 
efficient and reliable. Extension of the life of 
solvents by filtration or centrifuging does not 
remove the dissolved. oil or grease which the 
solvent has picked up, whereas the refiners in 
question produce by straight distillation a 
solvent freed from 98 per cent. of its contami- 
nation and the remaining 2 per cent. by a further 
process of absorption and adsorption. 

The larger of the two machines has a capacity 
of 6 to 8 gallons an hour, and consists of an 
automatic still into which about 45 gallons of 





is limited to starting up the machine and setting 
a thermostat temperature control, an opera- 
tion which takes approximately half an hour. 
The only preparation necessary before intro- 
ducing dirty solvent is to remove solid im- 
purities, either by filtration or in settling tanks. 
Any solids which will not settle in twenty-four 
hours will pass harmlessly through the machine 
and issue with the residue. Such residues as 
bitumen or varnish which, when separated 
from the solvent become solid or semi-solid, 
cannot be separated by this process, since the 
impurities will clog the waste pipe. The machine 
will recover nearly all industrial solvents with 
. poina point between 150 deg. and 500 deg. 

The smaller machine has been more recently 
developed to meet the needs of firms which 
have not sufficient quantities of waste to justify 
the use of the larger machine. It has a capa- 
city of 2 gallons per hour, and needs neither 
manual control nor previous removal of solid 
impurities. These are removed by a fine gauze 
filter, which is fitted to the machine, and the 
temperature control is attained by a patented 
method of using an external float valve. The 
model is totally automatic, and may be ‘fitted 
in any workroom, and connected permanently 
to the electric and water mains, both of which 
may be switched on and left to the control of 
the automatic devices in the machine itself. 
Both machines have been passed by the elec- 
trical inspector of the Ministry of Labour for 
use in factories. 

Ignoring labour costs in starting up the 
larger machine,: the cost of re-refinmg waste 
spirits. by either machine is about 2d. per 
gallon. This figure covers the electricity con- 
sumed and the absorbing compound used. The 
machines are manufactured in this country, 
and particulars are available on application to 
the Ministry of Supply, Lubricating Oil Pool, 
— House, Lancaster Place, London, 

.C.2. 








Post-War Exports 





Douriv¢ his recent visit to this country, J. H. 
Van Deventer cabled the following article to 
his paper, The Iron Age, October 12th :-— 

One of the fundamental differences between 
the British national economy and ours in the 
United States is that we make elaborate plans 
and promises which are often unrealised, 
whereas here the plans are first set down formally 
and then publicised. But the necessary results 
are generally accomplished. The reason for this 
may be that our voting public possesses a 
greater percentage of gullibility, and our 
politicians have capitalised this by creating 
castles in the air to be viewed and admired 
rather than lived in. 

This explains to some extent at least why the 
British Board of Trade, which during peace- 
time is the powerful overall business rule 
maker of England, has made no announcement 
concerning post-war or reconversion plans. - 

Several scores of industries, such as steel and 
cotton, have put committees to work on plans 
for their specific post-war situations, but these 
cannot be put into effect nor can work be done . 
very well to help effectuate them until approved 
by the Board of Trade. And that body has a 
habit of filing such documents and taking them 
up when they get around to it. 

As a result of this and of the idea prevalent 
here that American post-war plans have been 
completed in detail, there is considerable 
grumbling by British employers and labour. 
The fear is that the day after Germany capitu- 
lates, salesmen for American concerns will pop 
up in all countries of the globe and begin taking 
orders. This accounts for the silly, current 
report that American salesmen are now follow- 
ing the battle lines on the Continent. There are 
quite a few of our salesmen there, but they are 
shelling, not selling. 

Britain does have more to worry about than 
we do, and no one can blame the British for 
doing so. The rebuilding of destroyed property 
plus additions for the natural increment of floor 





dirty solvent are poured. The manual control 





space is estimated as requiring the equivalent 








498 


THE ENGINEER 





Deo. 22, 1944 








of ten years’ work for a million and a half 
workers. British Colonies are becoming more 
and more industrialised and self-contained, and 
the workers want better wages and protection 
“ from the cradle to the grave.” 

England will solve this problem as it has 
solved previous ones by doing one thing at a 
time. But it will necessitate mergers to secure 
the increased efficiency of larger units and the 
removal of existing price protection of marginal 
producers. 








South African Engineering 
Notes 


(By our South African Correspondent) 
Care Town, October. 


S.A.’s Big Engineering Future 

A HUGE engineering works, covering 
300 acres, where a wide range of steel products 
will be manufactured, has been planned by 
Dr. H. J. van der Bijl, Director-General of 
Supplies for South Africa. Its site will be 
Vanderbijl, on the Vaal River—the 25,000-acre 
wonder town which is expected to house 
250,000 people after the war. Dr. van der Bijl 
has outlined in an interview his plans for what 
is undoubtedly the most ambitious engineering 
project ever attempted in South Africa. 

The new engineering works, which are already 
in the blue-print stage, will be in close proximity 
to the new steelworks, and will make spare parts 
for Iscor and associated companies. That in 
itself will be a tremendov8 effort, as Iscor has 
now the largest machine shops in the country, 
apart from the railway workshops, and it is not 
half big enough to maintain the present work. 

It is proposed to manufacture a very large 
proportion of that plant in the engineering 
works at Vanderbijl (the new steelworks now 
in operation), such as cocopans, blast-furnaces, 
and smelting furnaces. 

The establishment of these new works will 
bring a large amount of business to existing 
engineering firms, because it will be impossible 
in one big works to make all the parts required. 


Iron Ore for Europe 

When the Thabazimbi iron ore mine, 
which supplies the Iscor steelworks at Pretoria 
and was planned and developed to supply ore 
to one blast-furnace in Pretoria, and later, with 
little expansion, to provide for two blast- 
furnaces, no one employed on the job ever 
gave it a passing thought that some day 
Thabazimbi ore would be exported to Europe. 
On the contrary, such an idea was: actually 
turned down as a commercial policy once, but 
as conditions now permit of it, the story can be 
released of what Thabazimbi did to send ore 
to Great Britain at a time when it must have 
been of great benefit. 

It was on May 13th, 1940, that the Superin- 
tendent of Mines was instructed to attend a 
conference with other officials in the office of 
the chairman of Iscor in Escom House to 
discuss the feasibility of exporting ore to Great 
Britain. It was there and then decided to make 
provision for dispatching 40,000 tons of ore per 
month, and steps were taken immediately: to 
prepare for this great task, for task it was 
for a mine developed and equipped to provide 
for only two blast-furnaces to undertake a task 
which was nothing short of doubling the output. 

Now, doubling the output did not mean 
merely running two shifts instead of one, but 
for many reasons which need not be entered into, 
it became actually necessary to work twenty- 
four hours per day, or rather without a stop 
from Monday morning at 6 a.m. to Sunday 
morning at the same hour. For this it became 
necessary to obtain the special permission of 
the Mines Department, and this was done. 

Every preparation was made for the word 
“Go,” and actually on July 15th, 1940, the 
first trainload of ore left Thabazimbi and pro- 
ceeded to brave the dangers of the ocean on its 
long journey for a destination beyond the seas. 

For some weeks there was great activity 
getting trains filled to load in time the convoy 


of ships.. One day the mine cried for more 
trucks ; another day the Administration's turn 
came to cry for more ore. After the loading of 
this convoy there followed a spell of little work, 
waiting for the next, when the same activity 
manifested itself, and so for nearly two years 
Thabazimbi had its spurts and lulls until] June 
5th, 1942, the last trainload left, all shipping 
being required, it was understood, for other 
purposes. 

The total quantity of ore that was dispatched 
during the period was 543,368 tons, and with 
the dispatch of the last train of ore there was 
completed a hercvlean task, a task which 
reflects the greatest credit on the officials, the 
men, and the natives who did it. How hercu- 
lean it was is best demonstrated by a visit to 
the power station to see the two little Allen 
turbines and their boiler equipment over- 
shadowed by the new plant which is to take 
their place. But the little Allens are not 
finished. On August 14th they were out for 
overhaul, and ‘were cleaned, renovated, and 
repaired, and they wil] be ready to do some 
more work whenever they may be wanted. 


Big Union Tug Lost 

The Union Railways and Harbovr’s 
tug “W. H. Fuller” was wrecked off Bird 
Island on September 22nd and has become a 
total loss. All members of the crew were saved. 
The cause of the wreck is unknown, and an 
investigation is to be made, but it is considered 
that the tug struck some submerged object. 
The “ W. H. Fuller” was stationed at East 
London, and was on her way to Port Elizabeth 
when lost. She was a steam tug of 551 tons, 
145ft. long, built at Glasgow in 1934 at a cost 
of £47,000. With her engines of 2500 H.P., she 
was one of the most powerful tugs afloat. Her 
normal crew was about twenty-eight. 


Dehydration in 8.A. 

South Africa’s dehydration industry 
was now well under way, said Dr. G. M. Droesti, 
officer in charge of the dehydration and cold 
storage of the Union Government, at a recent 
meeting of the Associated Scientific and Tech- 
nical Society in Johannesburg. Plants were at 
present being evolved for drying grain and 
chicory, he said. At present the industry was 
concentrating on milk, eggs, vegetables, and 
fruit. So far, 1000 tons (long) of dehydrated 
vegetables had been produced. 


Namaqualand Tin 
Cassiterite, a mineral containing 75 
per cent. of tin, has been discovered about 
4 miles from Springbok. Prospecting opera- 


tions are in progress. 


Union Role in Far East Campaign 

Speaking at the Supplies Conference 
at Johannesburg recently, General Smuts said 
South Africa would have to play her part in the 
war against Japan, largely in the supply of 
coal and cement and in the provision of facilities 
for. ship repairs for the Allies. Part of the war 
effort was to make the Union amongst the 
greatest coal-exporting countries in the world. 
The country had been switched over to coal 
production and was making an effort of which 
it had been thought incapable; 400,000 tons 
@ month had been exported to supply the Allied 
Nations and the neutrals dependent on them 
to save shipping and man power in those lands. 
The Union had also been called upon to produce 
cement far beyond its existing capacity. This, 
added to its own internal requirements, had 
meant a heavy burden for the Union. There 
had been a third demand, stretching the man- 
power resources to the limit—the demand for 
ship repairs. It was a corollary to the Union’s 
geographical position. As the war drifted more 
and more to thé East—and would ultimately 
end there—the ship-repair position would 
become one of the country’s greatest diffi- 
culties. During the last twelve months these 
activities had grown, and they would continue 
to grow. The arrangements for ship repairs 
had never been such as to meet a situation of 
this kind. There were required skilled effort 
and skilled artisans. Whatever programme 





was settled for the next year, South Africa 





would have to go all out in producing coal and 
cement-——though the demand in this country 
was urgent and industry had to be kept going 
and in ship repairs they would be asked to do 
much more than ever before. They would do 
their. best. 


Table Bay Power Station 
The’ decision of the Union Railway 
Administration, about 1925, to electrify the 
Cape Town suburban railways resulted in the 
establishment by the Electricity Supply Com- 
mission of the Salt River power station near 
Cape Town, and an ment between the 
Commission and the Cape Town City Council, 
providing for the interconnection of the new 
station and the Corporation’s existing station 
at Dock Road, and the interchange of power. 
Salt.River power station, with an initial instal- 
lation of 30,000 kW of generating plant, started 
up on partial load in February, 1928. Towards 
the end of 1931 growth of load on the Commis- 
sion’s Cape rural system, which had by then 
been extended to supply the towns of Paarl, 
Malmesbury, and Stellenbosch, and develop- 
ment of farm supply schemes in the wine-pro- 
ducing areas, together with the rapidly increas- 
ing requirements of the municipal consumers, 
due largely to the Council’s attractive facilities 
for the hire-purchase of domestic electrical 
appliances, necessitated the provision of addi- 
tional generating capacity. The Commission 
and the City Council therefore entered into an 
agreement. for pooling their resources and 
trebling the capacity of the Commission’s Salt 
River power station by May, 1935. This was 
carried out and the Salt River station capacity 
became 90,000 kW. d 
The load on both the Commission’s and the 
Council’s systems continued to grow to such an 
extent, however, that it was shortly afterwards 
decided to erect a new power station to be 
owned by the City Council and operated under 
the pooling agreement. That station, known as 
the Table Bay power station, now has an 
installed capacity of 120,000 kW, and it is 
that station that is now to be extended to a 
total capacity of 200,000 kW. Preparatory 
work will commence within a few months. It 
may be taken for granted that soon after the 
war is ended there will be a great expansion in 
the capacity of many power stations in the 
Union, for not a few are carrying on with grow- 
ing overloads, while urgent calls for additional 
installations to supply urgent and growing 
needs have had to stand over until generating 
plant can be obtained from overseas. At 
present, in addition to the-70,000 kW required 
for the Table Bay power station, the Colenso 
power station is waiting a 25,000-kW set, the 
Congella power station has two 40,000-kW sets 
on order, and the new Vaal power station has 
three 33,000-kW sets on order. 


Rand Invention 

A contract was signed in Johannesburg 
recently between the Société Forestiére et 
Commercialé du Congo Belge and Messrs. Perey 
Torr and Eric L. Gericke, for the use by the 
company of the Torr-Gericke electrical process 
for the coagulation of rubber latex. The process 
is the result of three years of intensive research 
in difficult conditions. The inventors, it is 
stated, worked in a small building on their farm 
outside Vereeniging, with a limited amount of 
equipment. The process is being put into use 
on @ latge. scale in the Belgian Congo, French 
Africa, Nigeria, the Cameroons, and the Gold 
Coast. Mr. Torr is a chemist and Mr. Gericke is 
in electrical engineering at the Witwatersrand 
University ; he was formerly in the 8.A.A.F. 








Roap Transport FEDERATION. — Agreements 
were signed on December 12th by six road trans- 
port organisations for the establishment of a 
National Road Transport Federation. The indi- 
vidual bedies included in these agreements are :— 
Associated Road Operators, Ltd., Commercial 
Motor Users’ Association, National Road Trans- 
port Employers’ Federation, National Conference 
of Express Carriers, Scottish Commercial Users’ 
Association, and Scottish Carriers’ and Haulage 
Contractors’ Association. Lord Perry has been 
nominated as the new Federation’s first President. 
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The prices quoted herein relate to bulk 


Overseas Trade Development Council 


In a written reply last week to a question 

by Mr. Mander in the House of Commons, the 
Seciatiaes for Overseas Trade, Mr. Harcourt John- 
stone, stated that the Overseas Trade Development | inc 
Council had been re-formed, and would hold regular 
meetings under his chairmanship. The terms of 
reference of this Council are ‘“‘ to aaly methods of 
export trade promotion and the nature and extent 
of Government support, more especially through the 
Department of Overseas Trade, to the development 

of our export trade.” The business members 
appointed to the Council are Mr. A. J. Boyd, 
m director of rs oo -Cammell C; 
and Wagon Company, L Mr. A, D. Campbell, 
director of George and R. Dewhurst and of the 
Manchester Ship Canal Company; Mr. F. B. 
Duncan; Lord Glenconner, chairman of the Power 
Investment Corporation and a director of Imperial 
Chemical Industries, Ltd.; Lieut.-Colonel Francis 
Glyn, chairman of Glyn, Mills and Co.; Mr. Arthur 
R. Guinness, chairman of London Electrical = 
General Trust; Mr. E. H. Lever, chairman of 
Richard Thomas and Co., Ltd.; Mr. C. F. Merriam, 
chairman of the British Xylonite Company, Ltd.; 
Sir John G. Nicholson, deputy chairman of Imperial 
Chemical Industries, Ltd.; Mr. G. W. Odey, chair- 
man of Barrow, Hepburn and Gale, Ltd.; Sir Harry 
Railing, chairman of the General Electric Company, 
Ltd.; Sir Eugene Ramsden, chairman of Richard 
J ohnson, Clapham and Morris, Ltd., and a director 
of British Insulated Cables, Ltd.; Lord Riverdale, 
chairman and ing director of Arthur Balfour 
and Co., Ltd.; Sir William Rootes, chairman of the 
Rootes-Humber group of companies ; and the Hon. 
Josiah Wedgwood, a director of the Bank of 
England. 


Copper and Zinc 
Two announcements reg certain 
relaxations of the restrictions on the use of copper 
and zinc have recently been made by the Non- 
Ferrous Metais Control. The first states that copper 
and copper alloys will now be released for all 
ora a9 connected with building. This relaxation 
applies to all building work above or below ground, 
whether in the nature of repairs, reinstatement, or 
new construction. Any information relating to the 
many applications of copper to building purposes 
can be obtained from the Copper Development 
Association. The other announcement says that 
the Non-Ferrous Metals Control is now prepared to 
release zinc for the production of boiler and other 
—_ corrosive plates. Orders for these plates should 
be placed with the usual suppliers, and the pin oe 
tion for the necessary metal to complete them 
be made by the zinc rollers. 


The Pig Iron Market 
Recently there has been aslightly improved 
demand for pig iron, but the market is aeeeely not 
very active. In most districts a limited business is 
passing and the quantities of pig iron available do 
not amount to more than sufficient to meet the 
present demand. Such increase of business as may 
be noted is mainly in the light castings industry. 
The increased production of building and domestic 
goods has caused the light castings foundries to take 
up larger quantities of high-phosphorus pig iron. 
So the past few months the production of this 
quality pig iron has been restricted, and it appears 
that existing stocks are not very high. Any big 
increase in production would undoubtedly require 
the starting up of more furnaces, and this is, of jare 


" course, influenced by the stringency of coke 


supplies. Only fair supplies of coke are available, 
but some of the iremieias hold relatively small 
stocks and have to depend on frequent deliveries. 
The jobbing foundries in some districts are finding 
a stronger demand for castings; but, with the 
completion of Government contracts, the volume of 
new business arising is still comparatively small. 
Ordinarily, large parcels of hematite are taken up 
by these foundries, but the limited production of 
this description is at present only being released for 
strictly essential work. The engineering foundries 
have been actively employed over a long period on 
work wholly associated with the war effort, but many 


of them are now ready to take fresh business, follow-. 


ing the gradual decline in Government orders. Some 
of the foundries, however, are still occupied in the 
production of special castings for armaments pro- 

grammes and require consi quantities of low 


and medium-phosphorus pig iron, as well as refined 
pigiron. ‘There does not appear to be any shortage 
of supplies of these descriptions. The demand for 
pig iron in the textile machinery industry continues 
, * ras i and small quantities only are being 
absorbed, 


Markets, Notes and News 


quantities. Unless otherwise specified home trade eee are delivered f.o.t. 
Export quotations are f.o.b. steamer 


Scotland and the North 
Quieter conditions in the Scottish iron and 
steel industry prevail, and the activities of the works 
may be described as of an uneven nature. The 


pees bdo but generally the quantities of iron and 
steel required for war needs have declined, and this 
has had its effect upon Scottish works. The 
re-rolling mills are now less busy than they have 
been recently, and with the end of the year approach- 
ing many Government contracts are nearing com- 
ming in slowly. The 
Industry is hopeful that the lessening of restrictions 
will shortly enable some export business to be 
developed. The request for heavy plates is much 
smaller than it was @ few months ago. The ship- 
building and engineering industries are normally 
the largest consumers, and their demands continue 
to decline, The sheet mills are, however, busy, 
although here again unequal conditions may be 
noted. The lighter thicknesses of sheets are in 
good demand, in spite of the recent Government 
announcement that the steel housing p' Sof sets 
has not yet started. quantities o 

are, however, still required for war purposes. 

is little anxiety about the supplies of raw materials. 
The re-rollers are ready to take up good supplies of 
small billets, and sheet makers are not fin any 
stringency in the available supplies of sheet 

In the Lancashire iron and steel industry moderate 
conditions are and the steelworks are O ting 
ata much 





























Following recent deterioration, an improvement 

be noted in nine sreene Oe acid carbon steel, 
pone straight carbon steel is in increased request. 
Business is brisk in alloy steel, but the demand for 
tool steel is at present not very great. 


The Midlands and South Wales 


Most of the iron and steelworks in the Mid- 
lands are steadily ied, although, as in other 
the falling-off in the war demand is notice- 
able. Attention to the powers of post-war 
business is not being overlooked, and works are 
preparing, so far as is possible, for the transition to 
Sroteiies production. In some sections of the 
market, however, business is brisker. The re-rolling 
mills still have many contracts in hand, a large pro- 
ly | portion of which is for small stee] bars and small and 
medium sections. Considerable quantities of 
defective billets and double-sawn crops, as well as 
primes, are being taken up by the re-rollers. A fair 
amount of business in steel plates is passing. Some 
tities of this description are being consumed by 
ip repairing firms, and there is, in addition, the 
demand made by locomotive and railway wagon 
There} builders. The replacement programmes of the 
railways will, it is hoped, provide further business 
in the not too distant future. The sheet mills are 
finding that most of their present business is in the 
thinner gauges ; the demand for sheets of medium 
and heavy thicknesses has declined in recent weeks. 
The market in heavy structural steel is quiet and 
there is little indication of a more active trade at 
resent. The Midland ironworks are moderately 
oer. although there is a decrease in the demand for 
best bar iron. Increased quantities of other 
descriptions are finding 4 readier sale, and producers 
of Nos. 3 and 4 bees axe maintaining » gocd level of 
employment. Some improvement is to be seen in 
the South Wales iron and steel industries, particu- 
Jarly in the more active demand for semi-finished 
steel There is not much business passing in heavy 
steel plates, and most of the plate mills are anxious 
to receive new orders. Heavy structural steel also 
is in small demand, and there appears to be little 
fresh business to follow contracts which are now 
being completed. Light and medium sections and 
light plates are, as in other districts, in good 
request. The South Wales sheet works have a good 
deal of business in hand and generally orders are 
being accepted for extended delivery, The increased 
demand for tinplates has continued, and the tin- 
plate works are well employed. With the sub- 
stantial amount of business g, the indications 
are that this busy period will extend well into the 
New Year. 


Iron and Steel Scrap 

The recent improvement in the iron — 

steel scrap market is, in general, maintained, and 
in some districts more activity is ap t. There 
is a freer issue of truck labels and some steelworks 
show a greater readiness to take up larger quantities 
ial. Heavy mild steel scrap in 
Sizes has a good market, 
though there is no shortage in supplies of this 
description. The lighter descriptions of steel scrap 
are in smaller request, but an appreciable amount 
of business is passing. In most districts the supply 
of this class of serap is in excess of the demand. 
. | Bundled steel scrap and ly eompressed 
steel shearings continue to provide a brisk market 
and there is no diffieulty in an dinposing of available 
production. Compressed basic bundles is another 
description showing an increased request and the 
presses are more actively employed. Short heavy 
steel serap has recently been in better demand, 
when cut to furnace and_cupola sizes. 
of this quality appear to be adequate. 
The pov Be of mild steel turnings being offered 
are not so large as they were, and the heavier and 
varieties are still in improved demand. The 
‘or mixed wrought iron ok steel serap for basic 

steel furnaces is less persistent, but a 

demand for good heavy material of this description 
is to be noted. in all districts supplies appear to 
be satisfactory. Heavy cast iron machinery serap 
is in keen request, and deliveries in some districts 


ligh 

for alloy steel have celined turing recent weeks 
and the present demand for this materia] is com- 
paratively small. The wire mills are very busy, and 
the keen demand for wire rods is being satisfactorily 
met, The sheet makers are well employed, although 
there is not, as yet, ie, Beant Phe oe 
duction of anised sheets. The steel plants on 
the North- 


a bright feature in this district, but a decrease may 
be noticed in the requirements of boilermakers. 


The North-East Coast and Yorkshire 


Production of the iron and steelworks on 
the North-East Coast is being maintained at a 
fairly high level, especially when the gradual 
decline in business over the past few months is 
borne in mind. The number. of orders for delivery 
will} during the first period of next year is moderate, 
but there are several plants not working to capacity 
and new business is not comimg in quickly. Many 
producers would welcome additional orders, and 
there is a hope that it may soon be possible to "relax 
controls sufficiently to permit a start to be made on 
the revival of export trade. At the same time, it is 
realised that a large seg of production is 
— | required for war purposes. The recent speeding- 
in the production of shell steel is an indication 
of this, and hes already resulted in the placing of 
early all descriptions 


epend 

British works for their supplies of this material 
Orders for billets are satisfactery and it appear 
that the re-rolling mills would be gled to 
increased quantities of small billets. The re-rollers 

generally busy with orders for delivery in the 
first oo of 1945. Conditions in the finishing 
mills ‘have not changed much in recent waeks. 
Although many of the plate mills can promise com- 
paratively rapid delivery, there is a 
demand for heavy and medium-thickness plates. 
Locomotive and wagon programmes may produce 
an ine business, and there is piped that the 
shipbuilding industry will make bigger ¢alls for 
plates. Plates of lighter thicknesses are, however, 
in good request. Business in steel bars continues to 
be good and the smaller sizes especially are finding 
an active market. Business in large-diameter bars, 
however, is inactive and continues to decline. A 









restricted. Some limitation in the 

supplies of cast iron machinery scrap m cupola 
sizes is also noticeable, and an active demand for 
revails. The market for the 
cast iron scrap is quieter in most 
districts. Good business is being transacted in 
|, | cast iron borings and the demand from the chemical 
works absorbs most of the supplies, although reason- 
able quantities have recently been made available 
to the biast-furnaces. Business is active in heavy 
fron scrap, both sheared and unsheared, 


similar decline is to be ngticed in heavy joists and | are 
sections, and it does not seem that there is much 


works. There is a ‘animantt for Saks asudl 








wrought 
and there is no lack in the supply of raw materials. | and the present supply is not plentiful. 
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Notes and. Memoranda 


Air and Water 


Tse Liresoat Service.—In five years and three 
months of war lifeboats of the R.N.L.I. have 
rescued 5895 lives from ships and aeroplanes. That 
is an average of twenty-one lives every week, or 
three lives rescued for every one during the twenty 
years of peace between the two wars. 


Surprinc Companies AND Rait-Arm PLans.— 
The railway companies have announced that nine 
short-sea liner companies have accepted the offer 
of partnership in the railway-air plan for the United 
Kingdom and Europe. The shipping companies 
are :—British and Continental Steamship Company, 
Brussels Steamship Company, Clyde Shipping 
Company, Coast Lines, Ltd., Ellerman’s Wilson 
Line, General Steam Navigation Company, 
MacAndrews, Ltd., Ulster Steamship Company, 
and United Baltic Corporation. 


BrirtisH Suirerimne To Braziu.—-The Parliamentary 
Secretary to the Minister of War Transport was 
recently asked in the House of Commons if he would 
arrange for some of the British ships regularly 
visiting South America to have their routes slightly 
diverted so as to stop at Brazil and carry to that 
country some of the British material which was 
ready and waiting here and was needed in con- 
nection with Brazil’s war effort. The Parliamentary 
Secretary replied that Lord Leathers. hoped to 

rovide at least one sailing from this country to 
Brazil in December and that Rio de Janeiro would 
be one of the ports of call. 


Sreamer Services To Emer.—The Ministry of 
War Transport has announced that arrangements 
have been made for the passenger service to Eire 
to be augmented temporarily as follows :—Liver- 
pool-Dublin route, as from December 15th to 
January 10th, 1945, and the Fishguard-Waterford 
route, as from December 16th to January 9th, 1945. 
Particulars of the embarkation times for the Liver- 
pool route can be obtained from the British and 
Trish Steam Packet Company, Royal Liver Build- 
ings, Liverpool, 3, and particulars of the sailing 
times for the Fishguard route at the Great Western 
Railway Company’s stations, inquiry offices, and 
agencies. 

New Swepiso Power Stration.—At the end of 
October another big power plant in Sweden— 
known as Jarpstrémen—was put into operation. 
It is situated on a branch of the Indal River, and 
has been built in order to meet the increasing demand 
for electric power in Stockholm. The station is 
equipped with two generator sets, having a com- 
bined capacity of 80,000 kW, and when fully 
completed it will have three sets with capacity 
totalling 120,000 kW. By blasting a discharge 
tunnel nearly 3 miles long and 40ft. wide under the 
old river bed it has been possible‘to create a head 
of 210ft. The machinery hall is situated at a depth 
of about 200ft., and in some places the discharge 
tunnel is as deep as 650ft. below the earth’s surface. 


Miscellanea 

CorreEcTion.—In the Seven-Day Journal note on 
“‘ The British Industries Fair,”’ printed in our issue 
of December 15th, it was inadvertently stated that 
Mr. Harcourt Johnstone spoke at the Institute of 
Transport. This should have read “ Institute of 
Export.” 

Tue Late Mr. V. R. Hunr.—We regret to have 
to announce the death, in his fifty-ninth year, in a 
London nursing home, of Mr. V. R. Hunt. Mr. 
Hunt joined the Carborundum Company, Ltd., in 
1907, and was one of the small band of pioneers 
employed by the company in London before the 
building of the works at Trafford Park, Manchester. 


“Tre Piace or ScrENcE IN Inpustry.”—The 
British Association announces that a conference of 
its division for the Social and International Relations 
of Science on the place of science in industry is to 
be held on January 12th and 13th, 1945, at the 
Royal Institution, Albemarle Street, London, W.1. 
The conference will be opened by Sir Richard 
Gregory, President of the British Association, and 
there will be four sessions, at which the chair will 
be taken respectively by Mr. Ernest, Bevin, Lord 
McGowan, Sir John Greenly, and Lord Woolton. 
The subjects of the sessions will be :—What 
Industry Owes to Science ; Fundamental Research 
in Relation to Industry ; Industrial Research and 
Development ; and the Future : What Science Might 
Accomplish. A limited number of tickets will be 
available for the public other than members of the 
Association, and may be applied for at the office of 
the British Association, Burlington House, London, 
W.1. ‘ 








LaBORATORY FOR ORE CONCENTRATES.—A new 
laboratory for ore concentrates was opened recentl, 
in connection with the celebration of the 125t: 
anniversary of the Mining School at Falun, the first 
institution in Sweden for higher education in the 
science of mining. The laboratory, which is stated 
to be the most up to date and best equipped of its 
kind in’ Europe, is partly State subsidised, while 
Swedish industry has contributed £18,000 towards 
its establishment 

REPLACEMENT or ConTRACTORS’ PLant.—Speak- 
ing at the recent general meeting of Sir Lindsa 
Parkinson and Co., Ltd., the chairman, Mr. A. E. 
Parkinson, drew attention to the serious position of 
contractors’ plant, which, after five years of war 
and double shifts, was in real need of replacement. 
He thought the matter should be given a prominent 
place in the immediate operations of the engi . 
ing industry, and should afford a useful field for the 
transfer of armament workers. Mr. Parkinson also 
suggested that plant could now be built in this 
country in the quantities required if a plan of 
standardisation was followed on lines similar to that 
of the aircraft industry. 

GaucE anp Toot Makers’ AssocraTion.—At a 
meeting of the Council of the Gauge and Tool 
Makers’ Association on December 14th Mr. H. H. 
Harley, of the Coventry Gauge and Tool Company, 
Ltd., was re-elected President ; Mr. F. W. Halliwell, 
of Gay’s (Hampton), Ltd., was re-elected Chairman ; 
Mr. H. 8. Holden, of the Brooke Tool Manufac- 
turing Company, Ltd., was re-elected Vice-Chair- 
man; and Captain C. R. Cook, of Pitter Gauge and 
Precision Tool Company, Ltd., was re-elected 
Hon. Treasurer. The membership of the Council 
was increased to nineteen members by the election 
of Mr. L. H. Barton, Mr. E. N. Hall, Mr. 8. Carlton 
Smith, and Mr. R. H. Try. 

Tue Late Mr. J. H. Fartamve.—We regret to 
learn of the death, at the age of sixty-eight, on 
December 10th, of Mr. J. H. Farthing, one of the 
directors of the General Electric Company, Ltd. Mr. 
Farthing was one of the company’s oldest servants, 
having joined the G.E.C. as a salesman in the fittings 
department in 1893, after a period of apprenticeship 
with a firm of naval architects in London. In 1898 
he was appointed manager of the fixtures and 
heating department at the company’s Manchester 
branch ; ten years later he became deputy branch 
manager, and in 1915 manager of the branch, which 
by that time had sub-branches at Liverpool, Leeds, 
and Sheffield. He became a director of Salford 
Electrical Instruments, Ltd., in 1917. He was 
appointed to the board of the company in 1933. 


Personal and Business 


Mr. Joun C. Granam has been re-elected Chair- 
man of the Clyde Lighthouses Trust. 

Mr. C. L. C. Autawn has been appointed assist ant 
engineer to the North of Scotland Hydro-Electric 
Board. 


Lorp Fatmovuts has been elected an Honorary 
Fellow of the Imperial College of Science and 
Technology. 

Mr. H. H. Moorz, works director of Herbert 
Morris, Ltd., is retiring at the end of the year, after 
forty-one years’ service with the company. 

Mr. P. G. Mytne MrrcHetz is retiring from the 
managing directorship of Royal Mail Lines, Ltd., 
after fifty-three years’ service with the company. 
He is relinquishing also his position as deputy 
chairman of Royal Mail Lines and of the Pacific 
Steam Navigation Company, but remains a director 
of both companies. 

Mr. A. W. LapNeER is retiring at the end of the 
year from his position of Principal of the Marconi 
Company’s School of Wireless Communication, 
after thirty-two years’ service with the company 
and twenty-four years as superintendent of instruc- 
tion. He will continue to act in an advisory capa- 
city. His place as college principal has been taken 
by: Mr. N. C. Stamford, who was previously in the 
service of the Marconi Co y and subsequently 
on the electrical engineering teaching staff at 
Manchester University. 

Necotrations have been completed whereby the 
activities of the machinery department of J. Gerber 
and Co., Ltd., have been taken over by G.P.U., Ltd., 
which also controls. the Electroplant Company. 
The company will. henceforth trade in the name of 
the Electroplant Company, with offices and works 
at the Palace of Engineering, Wembley, Middlesex, 
formerly. occupied by Messrs. Gerber’s machinery 
department. The. new concern will be under the 
management gf Mr. F. L. Kessel, who was pre- 
viously in charge of Messrs, ,Gerber’s machinery 
department. 





Forthcoming Engagements 


Secretaries of Institutions, Societies, dc., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the M of the week preceding 
the meetings. In all cases TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Glasgow University Engineering Society 
Thursday, Jan. 1\th.—James Watt Engineering Labo. 
ratories, The University, Glasgow. Discussion 
Night. 6.30 p.m. ; 


Institute of British Foundrymen 
To-day, Dec. 22nd.—Fatxirk Section: Temperance 
Café, Lint Riggs, Falkirk. ‘‘ The Development and 
Production of Inoculated Cast Iron,” H. P. Hughes. 


7 p.m. 
Institute of Fuel 
Monday, Jan. 8th.—N.E. Szorion: Central Station 
Hotel, Newcastle-upon-Tyne. ‘The Molecular 
Nature of Cokin Coal Bitumens,” H. L. Riley, 
J. Blaydon, and H. E. Gibson. 5.15 p.m. 
Wednesday, Jan. 10th.—Inst. of Electrical Engineers, 
Savoy Place, Victoria Embankment, W.C.?. 
“* Methane,” Sir Alfred Egerton and Malcolm Pearce. 


2.30 p.m. 
Institute of Welding 

Wednesday, Jan. 17th.—LrEEps Brancu : Great Northern 
Station Hotel, Leeds. ‘The Reclamation and 
Repair of Rolling Mill Rolls,” E. Ryalls. 7 p.m. 

Institution of Civil Engineers 

Tuesday, Jan. 2nd.—Worxs Construction Division : 
Great George Street, S.W.1. ‘‘ The Organisation of 
Civil Engineering Work,”’ Liout.-Colonel C. M. 
Norrie. 5.30 p.m. 

Monday, Jan. .—N. Irmetanp Assoc.: 
University, Belfast. “The Gaugin, 
Mixes, with Special Reference to Ce 
Plants,” E. Reid. 5.30 p.m. 

Tuesday, Jan. 9%th.—Roap Enorveerinc Division : 
Great George Street, 8.W.1. ‘‘ Lay-Out of Road 
Intersections,” A. J. H. Clayton. 5.30 p.m. 


Institution of Electrical Engineers 

Monday, Jan, 8th.—S. Miptanp Centre: Grand Hotel, 
Birmingham. ‘Training of an Engineer,” D. B. 
Hoseason. 6 p.m. 

Tuesday, Jan, 9th.— Scottish Centre: Royal Technical 
Co * Geo: Street, Glasgow. ‘ Transmission 
and Distribution of Electricity to Mines,” B. L. 

Metcalf. 6.15 p.m. 


Institution of Engineers and Shipbuilders in Scotland 
Tuesday, Jan. 9%th.—39, Elmbank Crescent, Glasgow, 
C.2. “The Shipping Situation: An Appreciation,” 
Captain F. P. Longton. 6.30 p.m. 


Institution of Mechanical Engineers 

Saturday, Jan. 6th.—N.W. GrapvuatTEs: 
Club, Albert Square, Manchester. ‘‘ Boiler-House 
Practice and Effici a H, Marsden. 2.30 p.m. 

Tuesday, Jan. 9th.—S. Wares Branca: Mackworth 
Hotel, Swansea. ‘‘ Research and Development in 
Aeronautics,” H. E. Wimperis. 3 p.m. 

Thursday, Jan..- aay eg ow : Royal Tech- 
nical » Glasgow. “ hinery for Opening 
Bridges oma Other Movable Structures,” ,a M. 
Baxter. 7.30 p.m. 

Friday, Jan. 12th.—Storey’s Gate, St. James’s Park, 
Westminster, 8.W.1. ‘“ Fluid Film Lubrication of 
Parallel Thrust Surfaces,” A. Fogg, and “An 
Exploratory Study of Oil Grooves in Plain Bearings,” 
D. Clayton. eat KO} 

Saturday, Jan. 13th.—N.W. Section: Engineers’ Club, 
Albert Square, Manchester. “‘ Applied Research,” 
H. R. Ricardo. 2.30 p.m.—YorkKsumre BRancz : 
Hotel Metropole, Leeds. ‘Railway Mineral 
Wagons,” Duncan Bailey. 2.30 p.m. 

Junior Institution of Engineers 
Saturday, Dec. 30th—Bristot Brancu: Merchant 
. Venturers’ Technical College, Unity Street, Bristol. 
“ A Survey as to Possible Improvements in Lighting 
of Automobiles and Public Service Vehicles, 
Wilfrid Lund. 2.30 p.m. 

Friday, Jan. 5th.—39, Victoria Street, 8.W.1. “‘ Indus- 
trial Porous Ceramics,’’ W. B. Bentley. 6.30 p.m. 
Saturday, a. | ae ahh eres Maashester ? 

Geographi jety, 16, St. *s Parsonage, 
Manchester. O meeting. 2.30 p.m. ia 
win ewe ay nage - Fe aa The 
tability o taining © and Clay Slopes,” 
W. H. Ward. 6.30 p.m. . . 





Queen's 
of Concrete 
ntral Mixing 


Engineers’ 


London Association of Engineers 
Saturday, Jan. 6th—Charing Cross Hotel,. W.C.2. 
“Occupation Selection,” Dr. B. H. Kirman. 
2.30 p.m, , 


Manchester Geological and Mining Society 
Tuesday, Jan. 9th.—Queen’s Chambers, 5, John Dalton 
Street, Manchester, 2. ‘‘ Mechanisation at the Coal 
Face,” F. W. Maynard and J. 8. Jones. 2.45 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 
To-day, Dec, 22nd.—Literary hical Society, 
pate gr a ‘Gnas ae Poise 
tudy to ti building ustry,” 
H. Orenste’ 6 p.m. xi sad 
Priday, Jan. 12.—Mini Institute, Newcastle-upon- 
Tyne. ‘‘ Measuring truments for Use in ogi- 
neering and Shipbuilding,” B. A. Robinson. 6 p.m. 
Sheffield Society of Engineers and Metallurgists 
Monday, Jan, \5th-—Royal Victoria. Station Hotel, 
— “Ship Model Testing,” A. Emerson, 
p.m, 
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Lancashire’s Need of Textile 
achinery 


Ir is reported by the Cotton Board, in its 
current letter, that good results have attended 
the recent discussion between spinners and 
manufacturers and textile machinery firms, 
which have been conducted by Sir Raymond 
Streat, the Chairman of the Cotton Board. 
The conversations were concerned with four 
main issues, namely, priorities for home orders, 
the pace of supply, the prices of machinery, and 
access to imported machinery. In general, a 
substantial measure of agreement on these 
questions was reached, the only divergence of 
opinion being the attitude of the winding 
machinery makers towards the importation 
ot foreign machinery. Makers expressed their 
willingness to give reasonable priority to the 
home orders and the reconditioning of existing 
machinery. In discussing price policy Sir 
Raymond Streat said that it was almost certain 
that the cotton industry after the war would 
have to submit to the imposition of maximum 
prices for its products for some time, as part of 
the Government’s defence against inflation. 
In such circumstances members of the industry, 
Sir Raymond said, not unnaturally had 
expressed some anxiety lest, while their profits 
were thus limited, the prices which they would 
be required to pay for machinery and equip- 
ment might. rise perhaps excessively against 
them. In view of the assurances which were 
forthcoming from the machinery manufacturers, 
which were accepted, the Cotton Board is not 
asking the Government to impose price control 
on textile machinery. The pace at which 
machinery supplies can be delivered will, of 
course, depend upon the rate at which the 
Government can release factory space, labour, 
plant, and materials to the machinery making 
firms. The President of the Board of Trade has 
acknowledged the agreement between the 
machinery makers and the spinners and manu- 
facturers, and has stressed the desirability of 
promptly placing orders for the machinery and 
equipment which will be needed after the war 


New Scottish Coal Proposals 


Tue Scottish Coalfields Committee, which, 
we may recall, was set up in July, 1942, by the 
Secretary of State for Scotland, in conjunction 
with the Ministry of Fuel and Power, under the 
chairmanship of Sir David King Murray, K.C., 
Solicitor for Scotland, has now issued its report. 
It is published by the Stationery Office as a 
White Paper (Cmd. 6575), price 3s. net. Its 
recommendations include the sinking of new 
collieries as soon as possible, an investigation 
into the mechanisation of mines, and the by- 
product industries, the setting up of a Scottish 
Coal Board, the grouping of collieries, and the 
elimination or reconstruction of the older miners’ 
row type of dwelling-houses. Some of the 
sinkings proposed will be for large collieries 
with designed outputs up to 750,000 tons of 
coal per annum. Sites have been chosen for the 
proposed new pits in the North Stirlingshire, 
Clackmannanshire, and East Fife coalfields, and 
in the Lothians and the Ayrshire and Dumfries- 
shire coalfields. Besides speeding-up the output 
of existing collieries as quickly as possible after 
the end of the war, arrangements should be 
made, the report states, to establish at the 
earliest possible date three new collieries, one 
in Fife, one in the Lothians, and.one in Ayrshire. 
It is pointed out that it would take from seven 
to nine years from sinking before such would be 
working at full output. Same grouping of the 
existing 180 Scottish colliery undertakings is 
recommended, and is regarded as essential if the 
Scottish coalfields are to be developed to the 
best advantage in the national interest. Indi- 
vidual collieries, the report goes on to say, 
should be co-ordinated according to a common 
plan, and for this purpose a statutory body, 
which might be known as the Scottish Coal 
Board, is suggested. This body would assist 
the Ministry of Fuel and Power and the Coal 
Conimission in securing the development of coal 
in Scotland. Its duties would include that of 





advising the Coal Commission and endeavouring 
to bring about a reduction in the number of 
undertakings operating in Scotland. The 
members of the Committee representing the 
mine workers disagree with this recommenda- 
tion and put forward the nationalisation of the 
industry as the only way of development in the 
national interest. 
The Dispute in the Shipbuilding 
Industry 

THE Ministry of Labour and National 
Service has announced that the Court of Inquiry 
into the dispute at the Naval Yard, Walker-on- 
Tyne, has completed the first part of its inquiry 
and has issued an interim report. The Court 
was asked to consider as a matter of urgency 
the men’s refusal to resume work except on 
timework rate and conditions, arising out of a 
dispute about the manning of certain machines. 
Evidence was given at the inquiry that on 
receipt of messages from the. Admiralty to the 
Shipbuilding Employers’ Federation and the 
United Boilermakers’ Society, pointing out the 
extreme urgency and importance to the war 
effort of the construction which was being held 
up and requesting the machines to be. with- 
drawn pending the inquiry, the employers 
immediately suspended the operation of the 
machines. The Executive Council of the union 
thereupon declared the dispute at an end and 
directed an immediate resumption of work. 
This the men did not obey. The Court found 
that in all the circumstances, and having regard 
to the urgent need for completing the vital pro- 
gramme at the yard, to the declaration by the 
Executive Council of the union that the dispute 
was at an end, and to the Executive’s direction 
that there should be an immediate resumption 
of work pending the holding of the inquiry 
ordered, there was no good reason which would 
warrant the refusal of the workmen to return 
to work on the terms. and conditions existing 
before the outbreak of the dispute. As no 
further action was taken by the Boilermakers’ 
Society, the following week the Ministry sent 
telegrams instructing 127 boilermakers to 
resume work. This request was not complied 
with, and the Ministry of Labour then applied 
for summonses against the 127 workers. 


International Combustion Ltd.: 
Anniversary | 

SHortiy before Christmas, International 
Combustion, Ltd., celebrated its coming-of-age 
at a luncheon party at the Savoy Hotel. 
Amongst the guests of honour were Lord 
Beaverbrook, who proposed the toast of “‘ The 
Company and the Staff,” and Lord Portal, who 
seconded the toast. Guests from overseas 
included Sir Keith Smith, the chairman of 
International Combustion (Australasia), ‘ Ltd.; 
and Mr. W. H. Taylor, general manager and 
chief engineer of the Western Australian Elec- 
tricity Undertaking. In reply to the main 
toast, Mr. George R. Taylor, the chairman of 
the company, reviewed the company’s activities 
of the past twenty-one years. The original com- 
pany, formed in 1923, was known as Vickers and 
International Combustion, Ltd., the interests 
being equally divided between the Vickers group 
and the American company. After a short period 
of operations, the Vickers’ interest, by cordial 
agreement, was relinquished and the company 
from then onwards became known as the Inter- 
national Combustion, Ltd. From 1933 it had 
been 100 per cent. British, retaining reciprocal 
agreements with the Combustion Engineering 
Corporation for the exchange of all technical 
knowledge and the acquisition of any develop- 
ments that might be secured by any of the com- 
panies. Mr. Taylor then made a presenta- 
tion to Sir George Usher, the managing director 
of the company, who also responded to the toast. 
He referred to the early days of the company and 
‘to the time when he found himself selected with 
the grand title of general manager of a company 
with no business, no staff, and no works and 
one small office. The first works, he said, were 
at Barrow, in Vickers’ old howitzer shop of the 
last war. It was not long before larger premises 
were required, and farmland at Derby was 
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taken, on which was built the present works and 
which had since been extended many times to 
meet the demands of a yearly increasing turn- 
over. Mr. Buttris, convener of the shop stewards 
at Derby, in a short and happy speech, proposed 
the toast of ‘‘ The Directors and Management.” 


A Council: of Industrial Design 


THE President of the Board of Trade 
announced in Parliament -last week that he 
had set up a Central Council of. Industrial 
Design with a Scottish Committee; to encourage 
by all practical means the adoption of good 
design in British industry. Further, industries 
will be encouraged to set up design centres of 
their own, and the Government proposes to 
make financial grants for this purpose. The 
new Council will co-operate in the setting up 
of such centres. It will provide a national dis- 
play of well-designed British goods, co-operate 
with the education authorities in matters affect- 
ing the training of designers, advise at the 
request of Government Departments and other 
public bodies on the design of articles to be 
purchased by them, and approve the selection 
of articles to be shown in United Kingdom 
pavilions in international exhibitions. The 
functions of a design centre will be to study the 
problems of design in relation to products of its 
own industry and to collect information about 
design and make it available to the industry. 
Grants to design centres will be made by the 
Board of Trade after consulting the Council, on 
a similar basis to that adopted by the Depart- 
ment of Scientific and Industrial Research for 
research associations. Sir Thomas Barlow has 
consented to become Chairman of the Council 
and Sir Steven Bilsland becomes Chairman of the 
Scottish Committee, which has been appointed 
by the President in consultation with the Secre- 
tary of State for Scotland. The Council, which 
will be unpaid, will arrange its own procedure 
and orngaisation and will engage a paid staff to 
assist it in carrying out its functions. There will 
be provision for a separate office in Scotland. 


Scottish Hydro-Electric Distribution 
hemes 


SPEAKING in Edinburgh last week, Mr. A. E. 
MacColl, the Deputy Chairman of the North of 
Scotland Hydro-Electric Board; said that work 
on the first scheme of the Board, the Lochalsh 
distribution scheme, was expected to - begin 
during the late spring of 1945. There would be 
an allocation of labour from the Scottish pool 
for the work. The Lochalsh scheme, Mr. 
MacColl explained, was self-contained and was 
not linked with any other scheme. It would 
serve a district which included Pleckton, the 
Kyle of Lochalsh, Duirinish, Balmacara, Nostie, 
Dormie, Invershiel, and the surrounding dis- 
triets. The main distribution line would run 
from the power station westwards to the Kyle 
of Lochalsh and Plockton, and eastwards to 
Dornie and Invershiel. The system would be 
laid out to serve as many houses as possible, 
and there were some 1500 houses and 400 poten- 
tial customers. The tariff for power in this 
scheme was, Mr. MacColl went on to say, the 
lowest in Great Britain for an area of its kind, 
and it was hoped that small industries would 
be established when the development of the area 
took place. The scheme had to be published 
for forty days, during which time objections to 
it might be lodged with the Secretary of State 
for Scotland. After considering any objections, 
the Secretary of State may confirm the scheme, 
and the Board would then be required to carry 
it out as soon as possible. .Subject to the neces- 
sary priorities of labour and materials being 
available, the supply of electricity might .be 
started in eighteen months to two years after 
the first sod had been turned. During. the 
coming months other distribution schemes would 
be published. The Morar scheme, covering an - 
area from Mallaig to Kinlochailort, had already 
been submitted for approval by the Electricity 
Commissioners, the first step before publication. 
Schemes covering three or four other areas 
would, he hoped, be submitted to the Com- 
missioners and published by next spring. 
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Influence of Tooth Design 
on Pitting of Gear Teeth 


By HARRY WALKER, Ph.D.* 
No. Il—(Continued from page 486, December 22nd) 


EXPERIMENTAL DaTa 


ESTS have been made which confirm the 

improvement in load capacity and life of 
the specially designed gears, and these are 
described below. 

It was decided that since only comparative 
results are required, it would be best to run 





The tooth load on the test gears is a func- 
tion of the applied load and the helix angle 
of the helical gears, and the load can obviously 
be varied while the gears are running. 

The test gears can be turned round on 
their shafts to carry out tests on the opposite 
faces of the teeth. The motor is also revers- 
ible, and the effect of reversing the motor is 

















Fic. 6—-GEAR TESTING MACHINE 


the standard and the special gears in the 
same power circuit and both in the same 
gear-box with a common lubricant, thus 
ensuring identical running conditions, and 
making it unnecessary to take very accurate 
recordings of temperafure, load, and running 
time. The method also saves time in that 
both pairs of test gears are run simultane- 
ously. The apparatus shown photographically 
in Fig. 6 and diagrammatically in Fig. 7 was 
designed to meet these conditions. 

The test gears A, B, C, and D are mounted 
in the box on the left, and coupled to a box 
containing three helical gears, the complete 
gear system forming a closed circuit. All the 
shafts are mounted on ball or roller bearings, 
and one of the helical gears is free to move 
axially a short distance. An axial thrust is 
applied to this helical gear, through a ball 
thrust bearing, by means of a lever and 
weights, and this serves to load up the system. 
One shaft is free to slide axially in the splined 
coupling E, and the bolts between the two 
halves of the coupling are in circular slots for 
the purpose of initial adjustment. 

The motor has a variable speed from 250 
r.p.m. to 3000 r.p.m., and it only has to 
overcome the losses due to inefficiency of the 
gears. The helical gears are made from case- 
hardened nickel chrome steel, profile ground 
by the Maag process, and they are of a wide 
face, so that no appreciable wear or pitting 
will take place, even when the test gears are 
considerably overloaded. 





* Technical Engineer, John Holroyd and Co., Ltd. 
+ Walker, THE ENGINEER, October 14th and 2lst, 
1938 and August 16th, 1940, 


of a change in the relative curvature of the 
teeth, and it was also desired to cause pitting 
on both the driving and driven gears, so that 
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to make driven gears into driving gears, and 
vice versa. 


SPECIAL. 
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TEsTs ON EquaL GEARS 


Experiments were first carried out on 
gears with a ratio of 1 to 1 (except for the 
introduction of a hunting tooth). The|the position of the pitting on the profiles 
reason for the choice of this ratio was that | could be observed. 
the driving and driven gears would both be' The actual ratio of the gears (of which 


FIG. 8&-STRESS DIAGRAM FOR EQUAL 
RATIO Test GEARS 
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FiG. 7—DIAGRAMMATIC ARRANGEMENT OF GEAR TESTING MACHINE 


subject to the same number of cycles, and it; several sets were made in different materials) 
would therefore be possible to eliminate one| was 31/32. In each test one pair of standard 
variable in observing the comparative effect | gears was run in the circuit with one pair of 
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special gears. The standard gears had a 
pressure angle of 20 deg. and full depth pro- 
portions. The special gears had a pressure 
angle of 26 deg. 30 min., and the position of 
the pitch line was adjusted as already 
described. Fig. 8 shows the profiles and 
stress diagrams of both the standard and the 
special gears. 

The case-hardened gears were profile 
ground on a Maag gear grinder. The profiles 
were modified to allow for deflection by 
relieving the faces and flanks of the teeth 
down to the region of single contact, using 
the method of altering the pressure angle on 
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FiG. 9-PROFILE ERRORS AND MODIFICATION 
or Test GEARS) 


the gear grinder.* The magnitude of modi- 
fication was calculated to meet the average 
loading conditions of the testing machine. 
The profile errors and relief of a typical pair 
of such gears are shown in the diagram, 
Fig. 9. Errors and modification are plotted 
on the line of action, so that the mating 
profiles can be directly related. 

Other test gears were made in heat-treated 
alloy steels, the teeth being cut but not 
ground after heat treatment. In these cases 
the profile modification was not under direct 
control. 

The tests were carried out using an 
extreme pressure lubricant, as it was desired 
to cause failure by pitting rather than by 
scoring or scuffing. 

The duration of the tests on each two pairs 
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FiG. 10-LOAD DIAGRAM OF TESTS ON 
CASEHAFDENED GEARS 


. of gears varied from short tests under heavy 


loads to prolonged tests under more normal 
conditions. The longest test on one set of 
gears was of 1000 hours’ duration, and this 
may be referred to in some detail, since it 
illustrates most of the points that were 
brought out. The gears were made in 8.82 
case-hardened material, profile ground, and 
with approximately 0-0008in. profile modi- 
fication. 

Fig. 10 shows the load per inch face plotted 
against the number of hours running. The 
following observations were made during 
the test :— 

First signs of pitting appeared on the 
standard driving gear at A. The pitting 


* The method is described in The Automobile Engi- 
neer for May, 1943, in an article “‘ Involute Profiles” by 
the present author. 








appeared on a narrow band across the face 
of the tooth, from the pitch line to a distance 
of about 4,in. below the pitch line. Pitting 
started soon afterwards at the same part of 
the profile of the standard driven gear, i.e., 
on the dedendum from the pitch line to a 
short distance below. There was no sign 
of pitting or damage to the teeth on the 
special gears. At D the pitting on the 
standard gears had become worse, and had 
extended further down the flanks of the 
teeth, and the gears had become so noisy 
that they had to be removed. A pair of 
gears with a wider face was substituted, and 
running was continued with the special gears 
still in position. 

The first signs of pitting on the special 
gears occurred at E, on the driven gear only. 





On average figures, the special gears would 
withstand 40 per cent. more load than the 
standard gears. For equal loads it is impos- 
sible to give a reliable figure for the compara- 
tive lengths of life of the two sets of gears, 
because this depends on the actual load, and 
in any case it would require a far greater 
number of experiments and a much longer 
testing time to ascertain this accurately 
than were possible in the experiments. 

The photographs of Fig. 11 show the con- 
dition of the teeth of the four case-hardened 
test gears. The left-hand gear is the special 
driving gear, which shows no signs of damage 
after running about 1000 hours on loads up 
to 8000 lb. per inch face. The next gear 
from the left is the special driven gear, which 
shows slight pitting. The third and fourth 





Fic. 11—PITTING ON CASEHARDENED GEARS AT COMPLETION OF TEST 


The pitting occurred about half way down 
the working profile, well away from the 
pitch line, which is near the outside circum- 
ference on this gear. The position of the 
starting point of pitting did, in fact, corre- 
spond exactly with the middle of the region 
of single contact. It was not possible to 
increase the load further, and after another 
100 hours’ running the pitting was only a 
little worse. There was at the conclusion of 
the test no sign of pitting or damage on the 
profile of the special driving gear. 

Tests with heat-treated materials gave 
very similar results as regards the position of 
the pitting on the gear profiles. On the 
standard gears the pitting always started 
near the pitch line in the region of single 
contact and on the dedendum. On the 





gears are the standard ones, which started 
pitting at a load of 5350 1b. per inch face, 
and completely failed at. a load of 6700 lb. 
per inch face and 700 hours’ running. 

Fig. 12 shows in the same order from left 
to right the special and the standard gears, 
made in alloy steel heat treated to 60 tons, 
both pairs of gears having been subjected to 
the same ing conditions. The slight 
pitting on the special driven gear appeared 
in the early stages of running under a small 
load, and did not get any worse after the 
teeth were run in. 

The progress of pitting on the tooth 
surfaces, in relation to time of running and 
intensity of loading, is of interest. Observa- 
tion of the special driven gear at various 
stages of running showed generally that the 





FiG. 12—HEAT- TREATED GEARS SHOWING PITTING! 


special gears pitting always started, on the 
driven gear only, at the middle of the region 
of single contact, away from the pitch line. 
In no case did pitting occur on the 
driving gear, even though subjected to over- 
loads that caused excessive damage by 
pitting to the driven gear. On heat-treated 
gears cut by the Fellows process, but not 
ground, initial pitting occurred under light 
load, owing to the surface finish not bemg 
so good as that of a ground gear, and this, 
again, was of the same order—that is, on 
the dedendum arcs in the region of single 
contact. Pitting never occurred anywhere 
on the special driving gear, and the special 
driven gear only pitted under a heavier load 
or after much longer running than the 
standard gears. 





pitting always started in the middle of the 
region of single contact, that is, at AA on 
the profile (Fig. 13). After some time, or 
with an increase in load, the pitting extended 
on both sides to BB. This seems to show 
that in practice the theoretical load curve is 
rounded off somewhat in the form of the 
broken line. 

Further tests were carried out with gears 
of a ratio 21/43 and the main findings of 
the tests on the 1/1 ratio gears were con- 
firmed. Pitting followed on similar lines, 
with the exception that the pinion on the 
standard gears was the first member to start 
pitting, owing to its greater number of load 
repetitions. Pitting was delayed on the 
special driven gear even longer than with 
the 1/1 gears, and, of course, pitting never 
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occurred on the special driver. There is 
obviously an even greater advantage in 
regard to life and load capacity on gears of 
unequal ratio, than on gears of 1/1 ratio, 
because, in addition to the advantages 
obtained by the use of a higher pressure angle 
with a consequent increase in relative radius 
of curvature, advantage is also obtained by 
_positioning the point of maximum stress on 
the addendum of the pinion, where pitting 
does not take place, and on the dedendum 
of the wheel, where pitting does take place, 
but each tooth has a less number of load 
cycles than the pinion. 

On equal-ratio gears, where the cycles of 
both gears are equal, the only advantage to 
be obtained results from the higher pressure 
angle, and consequently there is no point in 
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FIG. 13-LOCATION OF PITTING ON TOOTH 
SURFACE 


adopting unequal addenda on the two gears. 
(The purpose of unequal addenda on the 1/1 
test gears was to demonstrate the position 
of the occurrence of pitting in relation to the 
pitch line and to the point of maximum 
stress. ) 

A design system for gears based on the 
theories in this article would generally 
a high angle for all gears, equal 
addenda for 1/1 ratio, and then a gradual 
increase in pinion addendum and reduction 
in wheel addendum up to a ratio of 2/1. 
At 2/1 ratio and over, the pitch line would 
lie in the region of double contact. The 
tooth profiles should be correctly modified 
for deflection. over the region of double 
contact. 


CoNCLUSION 


The theories outlined in the first part of 
this article are all confirmed by the experi- 
ments. It is clear from what has been said 
that the load cycle of a pair of gear teeth 
(with correctly modified involutes), as shown 
in Fig. 2b and based on the author’s earlier 
experiments on tooth deflection, is sub- 
stantially correct. The evidence for this is 
that. the pitting starts at the theoretical 
position of maximum stress on the dedendum 
corresponding to the load cycle. The already 
known fact that pitting seldom occurs on 
the addendum is reaffirmed by the experi- 
ments. 

The theory that pitting does not neces- 
sarily occur just below the pitch line nor 
has any connection with the change in direc- 
tion of sliding motion at the pitch line is 
clearly demonstrated by the fact that on 





the special driven gear pitting invariably 
started near the middle of the region of single 
contact which was some distance from the 
pitch line. 

The reduction in stress caused by an 
increase in relative radius of curvature of 
the teeth has been shown to cause a corre- 
sponding reduction in the tendency to pit. 

Finally, the experiments have shown that 
greatly improved performance of gears can 
be obtained if the above facts are combined 
and used in the design of the gears. The 
author has not dealt closely with actual 
design details, since to cover this adequately 
would be a lengthy business, but the prin- 
ciples have been made clear, and there should 
be no difficulty in applying them to any 
particular design. The requirement to be 
borne in mind is that the theoretical tooth 
load at the pitch line, based on the straight- 
line load cycle, should be less than, and if 





possible only 60 per cent. of, the full trans. 
mitted load. This calls for an exceptionally 
long pinion addendum and a short dedendum, 
coupled with a high pressure angle, usually 
26 deg. to 30 deg. The limit to the amount 
of improvement which can be obtained will 
usually be found to be the land width at the 
tips of the pinion teeth. A simple design 
procedure, which enables standard gear. 
cutting tools to be used, is to cut the wheel 
as a standard 20-deg. pressure angle full- 
depth gear, and then to increase the running 
pressure angle and to alter the addendum 
proportions by increasing the diameter of 
the pinion above standard to such an extent 
that the desired results are achieved. It is 
to be emphasised that the design should be 
carried to an extent far beyond the usual 
addendum correction and increase in pressure 
angle normally employed to avoid inter- 
ference. 








The Bicentenary 


of the Platform 


Weighing Machine 


By H. W. DICKINSON 


Omnia in numero, pondere et mensura—all 


| things (to be verified) by number, weight, and 


measure—the motto of the Smeatonian 


| Society, founded in 1771, is a highly proper 


one, for such criteria are at the basis, not only 
of engineering, but also of physical science. 

In the ancient world, number and measure 
were the criteria ordinarily used in human 
intercourse, ¢.g., number in the case of bricks 
and measure in the case of corn. The superior 
convenience of weight as a criterion was 
recognised when bulk transport, by water and 
land, became prominent, as it then became 
a desideratum to deal with heavy loads with- 
out breaking bulk. By heavy loads we 
mean something of the order of 10 cwt. and 
upwards. No doubt it was argued that 
nothing of the kind was required, because 
packages of goods need not be increased 
beyond such quantities as had always been 
man-handled in the past, and this was espe- 
cially true before the introduction of derricks 
or cranes. At any rate, the fact is that heavy 
weighing did not come in till the eighteenth 
century. Instruments for weighing loads 
had been in existence from remote antiquity. 
The most widespread instrument, the equal- 
armed balance, has the fatal objection that 
the counterweight has to be as heavy as the 
load ; nevertheless, large capacity balances 
are known to have been made. In the less 
widespread instrument, the steelyard—and 
we refer to the Roman pattern—the counter- 
weight or poise is only a fraction of the load. 
Hence it was in this latter direction that 
progress—for example, in weighing a vehicle 
together with its load at one time—was made. 
All that was needed was a steelyard of 
massive proportions, to the short arm of 
which the vehicle could be hung and the 
poise run along the long arm. Besides this, 
some means for raising the apparatus together 
with the load from the ground in the act of 
weighing had to be devised. 

An early example of such an apparatus 
existed at Leipzig, where it is said to have 
been erected in 1718, and was available for 
public weighing. It consisted essentially of a 
steelyard of about 12}ft. effective length, 
with two fulcra, giving ratios of 9:1 and 
18:1 respectively, while its capacity was 
from 300 lb, to as much as 5800 Ib. The load 
was suspended by chains from the steelyard, 








and there was a windlass to raise the latter 
with its load from the ground while the weigh- 
ing took place. The steelyard and its appur- 
tenances was capable of being run in and out 
over the roadway from a house which pro- 
tected it from the weather when not in use. 

Such cart-weighing steelyards, but less 
elaborate in construction, were made in this 
country, but whether introduced from the 
Continent or at what date we do not know. 
They were erected in market and other towns 
for the use of the public on payment of a 
small fee or toll. Two of these apparatus 
still survive, one at Woodbridge, Suffolk, 
and the other, somewhat imperfect, at 
Soham, Cambs. The former is known from 
documentary evidence to have been in exist- 
ence in 1740; how much earlier can only be 
conjectured. It was last in use in the 1880s. 
An examination of it shows that it is 
12}ft. effective length and 2I1ft. overall ; 
also that it was capable of weighing 2} tons. 
There is a winch to raise the steelyard with 
its load the few inches necessary to clear the 
ground when weighing took place. The time 
taken to attach the chains to the cart, raise 
the steelyard, and adjust the poise was about 
five or six minutes, and required the services 
of two men. The apparatus overhangs the 
roadway and is protected from the weather 
by a penthouse. Those who would care to 
pursue the subject further will find these 
apparatus described and examined by the 
late W. A. Benton, of the research depart-, 
ment of W. and T. Avery, Ltd.* 

We now pass on to the next step, the 
invention of an apparatus which did away 
with the top-hamper, winch, &c., and re- 
placed it by a platform let in flush with the 
surface of the roadway, such platform being 
little larger in size than the vehicle to be 
weighed. The convenience of being able to 
draw the vehicle to be weighed on to the 
platform, the delimitation of the cubic space 
occupied, and the reduction in the time taken 
to perform the weighing were signal advan- 
tages over the older apparatus. 

Coupled with this advance was the inven- 
tion—or at any rate the application—of the 
compound lever, #.e., the combination of two 
or more steelyards in series, whereby the 





* See “* Transactions,” Newc. Soc., IX, 64, and XIX, 
185. 
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load is transferred from one to the next, and 
a greater ratio between the load and the 
weight that balances it than is possible 
within the practical limits of length of a single 
steelyard, can be effected. 

It would be interesting to know who was 
the first to elucidate and apply the principle 
of the compound lever to weighing machines. 
The credit has frequently been given to 
Santorio Santorio (1561-1636), latinised as 
Sanctorius, the celebrated physician of 
Venice, who was the first to practise personal 
weighing as a guide to physical health and as 
throwing light on animal metabolism. For 
this purpose he brought out a balance which 
is described in his “ Ars de Medicina Statica ” 
(Latin text 1614, 1634, &c.; English trans- 
lation 1676). An examination of the appa- 
ratus shows that it consisted of nothing more 
than a steelyard, to the short arm of which 
the patient’s chair was hung, and the long 
arm of which projected into an adjoining 
room, where the poise was adjusted. Sanc- 
torius’s fame spread abroad over Europe, for 
his technique had opened out a new avenue of 
medical research. Balances of later date, 
still called ‘“‘ Balances of Sanctorius,” did, it 














were, of course, of the kind well known by 
this time, such as that already described as 
existing at Woodbridge. The Act, it will be 
observed, was optional, and in practice, as 
might have been expected, it was largely a 
dead letter ; this appears from a subsequent 
Act of 1751 (24 Geo. II, cap. 43), where it is 
recited that ‘‘ few of the cranes, machines or 
engines have been erected.” This is hardly to 
be wondered at, because the capital outlay 
necessary for the erection of the large number 
of machines that were called for must have 
been beyond the resources of the Trustees, 
and, furthermore, as the Act recites, ‘‘ persons 
leave the turnpike to avoid the paying of the 
tolls ’’—-not an uncommon practice with the 
baser sort. Further, as we have already 
observed, ‘the machines were clumsy and 
their operation time-consuming. 

Here wag an opportunity for the exercise 
of inventive talent. Wyatt must have seized 
upon it, for in or about 1741—search has 
failed to reveal exactly when—he supplied 
and erected a platform weighing machine on 
his new principle at Birmingham to take the 
place of one of the older cumbrous type. He 
did not patent his invention, doubtless for 
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keeper who is to be in charge of the machine 
at Gloucester, there is a reference to the 
hardened steel in the inner angle of the ends 
of the levers, which, however, appear to be 
called “‘ guiding rods.” A warning similar 
to that in the instructions for Liverpool is 
given that on no account must the bridge 
be left unattended unless the great weight 
is let down on the lever, so as to balance any 
loaded wagon that might happen to roll over 
the bridge. 

Some of Wyatt’s machines survived well 
into the nineteenth century. It is a matter for 
regret that no one took the trouble to make 
a detailed drawing of one or more of them 
when being scrapped; even then one could 
not have been certain whether in the interval 
alterations had been made, as had probably 
been the case, for such machines, although 
notoriously long-lived, have to stand a great 
deal of rough usage. All that we can be 
certain about is that Wyatt made platform 
weighing machines having two second-order 
bottom levers pushing down on the short arm 
of a first-order transfer lever, the long arm of 
which carried a small platform for the recep- 
tion of the counterweight or weights. The 















































) “THe enoween™ 


FIG. 1-WYATT'S PLATFORM WEIGHING MACHINE, CIRCA 1741 


is true, embody the compound lever, but this 
was later than the date when we know that it 
had been applied in a machine of the plat- 
form type. The inventor of this was John 
Wyatt (1700-66), master carpenter of Bir- 
mingham—a most ingenious man, who had 
already achieved some measure of success in 
the decade prior to 1744 in spinning cotton 
by machinery. Being a poor man, he had 
fallen into the hands of entrepreneurs, and 
his success in this direction was not imple- 
mented. His story is a long and sad one of 
unrewarded genius. 

It is said that Wyatt's fertile brain was 
turned to the subject of weighing heavy loads 
when in prison for debt, but it is more 
probable that it was the outcome of current 
legislative action, intended to help in the 
construction and repair of turnpike roads, 
then being established in this country. This 
excellent enterprise was fostered by the 
Turnpike Act of 1741 (14 Geo. IT, cap. 42), 
which came into operation at the September 
quarter. The Trustees of Turnpikes were 
empowered to erect at the toll-gates “ any 
crane machine or engine which they shall 
judge proper for the weighing of carts 
waggons or other carriages,’ and for this 
service they were to be entitled to charge an 
extra toll, “the money to be applied to the 
repair of the roads.’’ The intended “cranes” 
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one sufficient reason, his poverty, for it will 
be recalled that patents in those days required 
the outlay upwards of £100 to complete. The 
first documentary evidence of the existence 
of the Birmingham machine is contained in a 
letter} from Wyatt, dated March 2nd, 1744, 
to a certain Armitage of Liverpool, negotiat- 
ing on behalf of the Corporation of the town 
for the supply and erection of a machine 
similar to the one in Birmingham. Wyatt 
winds up his letter with these words: “I 
will only beg leave to say I believe the little 
imperfections that are in it [t.e., the Birming- 
ham machine] are best known to myself.” 
The correspondence in the MSS. reveals, 
further, that Wyatt installed machines at 
Lichfield, Shrewsbury, Chester, Hereford, and 
Gloucester; no doubt many more were 
erected at other places. Unfortunately, the 
details of these machines have not been pre- 
served. From Wyatt’s instructions to the 
person who was to attend to the weighing 
machine, entitled ‘ Co y of Directions for 
the Bridge at ales | > we learn that the 
capacity of the machine was 6 tons 3 cwt., 
and the total leverage, or, as he calls it, 
“ power,” was 20:1; the “great weight,” 
that at the end of the transfer lever, was 
180 lb. In a similar set of directions to the 


+ MSS. preserved in the Public Reference Library in 
Birmingham. 














FiG. 2—EAYRE'S WEIGHING MACHINE, CIRCA 1741 


illustration, Fig. 1, which is a reconstruction 
by Mr. Benton, shows these-features. It 
was from the circumstance that the transfer 
lever rose up when the load came on the plat- 
form that Wyatt's machine was christened 
the “‘bob-up” machine. In the diagram 
the fulcra are shown as knife-edged, but 
there is doubt whether Wyatt used these 
devices, at any rate at first, or whether he 
used for the fulcra conoidal pins resting in 
cups. Hardened steel knife-edges had been 
used commonly in equal-armed balances since 
the beginning of the seventeenth century, and 
Wyatt was clever enough to have adopted 
them in his machine, unless he reasoned that 
knife-edges were too delicate to stand the 
rough usage they: would be subjected to and 
that pins, admittedly less accurate, were good 
enough for the large scale on which they were 
to be employed: The levers are not shown 
triangulated, although they probably were 
so, to increase their rigidity. Wyatt's 
apparatus, as we finally picture it, was a 
great step in ativance—a platform flush with 
the road surface, whereon the vehicle could 
be drawn, space clear on three sides, capacity 
double that of previous apparatus, and 
speedy in operation. 

It is not to be imagined that Wyatt was 
the only inventor who directed his attention 
to the improvement of the weighing machine 
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for heavy loads. A rival existed, named 
Joseph Eayre, a clockmaker, bellfounder, and 
mechanician of St. Neots, Hunts. 
William Stukeley, F.R.S., well known as an 
antiquary, brought Eayre with a model of 
his invention before a meeting of the Royal 
Society on February 2nd, 1749. The minutes 
of the meeting read thus: “This machine 
consists of several Leavers so disposed that 
the longer end of each Leaver upon which 
the Waggon bears is to the shorter end which 
bears the weight in the proportion of 10:1 
whereby the Waggons are easily weighed 
with weights only equal to one-tenth of their 
real weight.” Incidentally, in this descrip- 
tion it should be noted that the words 
“shorter”? and “longer” have, by a slip, 
been interchanged. “ This was invented by 
Mr. Eayre so long ago as the year 1741, and 
was on 26th September of that year approved 
of by the Commissioners of the Turnpike at 
St. Neots in Huntingdonshire, who signed 
the recommendation of it, as did the late 
Dr. Desaguliers on the 28th of the same 
month. And this is the machine now 
generally 1aade use of at all the turnpikes.” 
Like Wyatt, Eayre had no patent, but in his 
case fortunately an illustration of his machine 
has been recorded (see Fig. 2).t A careful 
examination of this shows that, while it is 
undoubtedly a platform machine, it does not 
embody the compound lever mechanism. 
The illustration, Fig. 2, and the description 
show that there were two levers supporting 
the platform, joined together at the ends 
where the counterweight was applied; con- 
sequently, they had to be of unequal lengths. 
This was a defect, for the levers when weigh- 
ing describe arcs of different curvatures. 
However, this was partly compensated for 
by the fact that both levers oscillated in the 
same sense. Nevertheless, this must have 
caused a slight “scrape ” at the fulcra. The 
inventor was evidently aware of this, for he 
says that he filed the bearing surfaces of one 
set of the fulcra flat while he slightly hollowed 





the other. Apparently the fulcra were pins, 
if we judge by the wording in the description, 


Dr.| which is: ‘‘ The studs of wood on the outer 


side of the main sleepers of the bridge, which 
fac’d or cap’d with steel, rest upon the angled 
end of the lever.”” A commendable feature 
is that each lever is braced and triangulated, 
which would ensure rigidity. Another prac- 
tical gadget was the use of check rods—“ bars 
or hapses of iron whose use is to keep the 
bridge from rubbing against the kerb in 
weighing.” Such rods were used for many 
years on standard platform machines. The 
ratio of the counterweight to the load is 
stated to have been 1 : 14. 

A question which will probably never be 
resolved is whether Eayre or Wyatt was the 
first to invent the piatform. In the former’s 
case the date of the testimonial of the Com- 
missioners of the St. Neots turnpike is, 
significantly, three days before the coming 
into operation of the Turnpike Act; conse- 
quently, Eayre must have been busy on his 
machine some considerable time before that 
date. Wyatt at that time, it will be noted, 
was still occupied with his spinning machine. 
There is also the bare possibility that one 
inventor may have borrowed from the other. 
Eayre’s machine was not in the same street 
as Wyatt’s, although it had so many good 
points. It was made in considerable numbers, 
if we are to accept the statement that Eayre 
“had been employed in making almost all 
the weighing machines within 50 miles of 
London.” None of them appear to have 
survived, and so far the writer has been 
unable to find out anything further about 
Eayre or his machines. 

Wyatt’s machine, on the other hand, has 
burgeoned, and his principle is at the basis of 
the millions of machines in use to-day all 
over the world. His master invention placed 
a new tool in the hands of mankind, ramify- 
ing in the field of testing machines generally 
and thus and thereby creating a new 
industry. 








John Barber and 


A N outstanding feature of recent technical 
literature has been the succession of 
papers relating to the gas turbine. A. Meyer, 
of Baden, Switzerland ; Sanford A. Moss, of 
West Lynn, Mass; J. T. Rettaliata, of 
Milwaukee, Wis.; and J. Kenneth Salisbury, 
of Schenectady, N.Y., have made contribu- 
tions which are of high practical and historical 
value. No one studying the writings above 
mentioned and the discussions to which they 
gave rise can fail to be impressed by the bold- 
ness, sagacity and thoroughness characteris- 
ing the work accomplished during the past 
few years. Particularly interesting to many 
readers have been the references to ideas pub- 
lished by early inventors, and while it is on 
the present and still more on the future 
developments that the attention of engi- 
neers is rightly focused, these early efforts 
are not without significance, particularly 
where the impress of the first intuitions can 
be clearly traced in the modern develop- 
ments. This impress is, indeed, very con- 
spicuous in the case of the gas turbine, and it 
is desirable that as much information as 
possible should be put on record regarding 
historical matters which are apt to become 
worn out of memory. 
There is no need in this connection to go 


t Gent. Mag., XVIII (1748), page 120, and XXI’ 
page 48. 
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back to the ideas of Hero (or Heron) of 
Alexandria in the ‘‘ Pneumatica,”’ c. 130 B.c.; 
to Giovanni Branca in ‘“‘ Le Machine,” 1629 ; 
or to John Wilkins, that ingenious brother-in- 
law of Oliver Cromwell, whose ‘“ Mathe- 
matical Magic, or the Wonders that may be 
Performed by Mechanical Geometry,” was 
published in 1648. The combustion turbine, 
in a form recognisable by practical engineers, 
dates from the patent of John Barber, the 
subject of this short memoir. 

It is notorious that early patents are apt 
to pass out of recollection and to lie, for- 
gotten, in dusty dossiers on the shelves of the 
Patent Office Library. This has not happened 
in the case of Barber’s patent, interest in 
which has been revived by the onset of the 
modern gas turbine. While many references 
can be found in recent technical literature to 
the name of John Barber, the fact that he 
applied for other patents does not seem to 
have been noticed, though these applications 
are readily accessible and well worth scrutiny. 
In all, five patents were granted to John 
Barber, their numbers, dates, and titles being 
as follows :— 

No. 865/1766. “ An Entire New Method 
of Raising Water Out of Mines and Ships, 
and for Supplying Cities, Towns, and other 
Places with Water, and in general for 
Raising Ponderous Weights of all kinds, 


particularly Coals out of Mines, by Fire, 

by Water, or by both jointly.” 

No. 1041/1773. ‘‘ A Machine, with the 
Apparatus thereunto belonging, which, by 
Fire, Water, Air, and Steam, will Purify 
Fossil Coal, Extract Metals from their 
Ores, and Collect their Ores, and Collect 
their Particles when Volatilised by Heat.” 
_ No. 1118/1776. ‘ An Engine or Machine 
for the More Easy and Expeditious Drain. 
ing of Mines, Turning Up Coals, Ore, and 
Minerals from Great pths, and to 
Operate all other Mechanical Movements 
Beneficial to Society.” 

No. 1833/1791. “A Method of Rising 
Inflammable Air for the Purposes of Pro. 
curing Motion, and Facilitating Metal- 
lurgical tions.” 

No. 1928/1792. ‘‘ A Method for Smelting 
and Purifying Fossil Coal, Iron Stone, Iron 
Ore, and other Metallic Ores, and the Calx 
thereof, by Steam, Air, and Fire, and Im- 
pregnating the same and the Matrix 
thereof with Inflammable Air, producing 
thereby a Tough Metal.” 

Examination of the above patents reveals 
that at the time he applied for the earliest of 
them John Barber was “ of Standsby, in the 
County of Derby, Esquire.” This particular 
patent (No. 865 of 1766) relates, inter alia, to 
a form of water turbine arranged so that the 
direction of rotation could be reversed, there 
being two sets of buckets, one right-handed 
and one left-handed. Like all Barber's 
patents, except one (No. 1928 of 1792), it 
strongly suggests that the inventor was 
familiar with the Newcomen engine, and 
that he was extremely interested in the 
problems of raising water and hauling coal. 
At the time Barber applied for patent No. 
865 of 1766 James Watt had not yet been 
granted his first patent (No. 913 of 1769), and 
though a large number of atmospheric steam 
engines existed throughout the country, the 
problem of draining mines had long been 
most serious and was rapidly becoming worse. 

In his second patent (No. 1041 of 1773) 
Barber is described as “ of Stainsby House, 
in the County of Derby, Esquire.” This 
patent has relation to metallurgy rather 
than prime movers, its main feature being a 
furnace with numerous mechanical acces- 
sories. The drawing accompanying the 
specification is among the most elaborate and 
decorative examples of a specification draw- 
ing known to the present writer. It is a sort 
of mechanised féte champetre, reminiscent of 
the paintings of Antoine Watteau. 

The third patent (No. 1118 of 1776), 
wherein the inventor is again described as “ of 
Stainsby Hall, in the County of Derby, 
Esquire,” strikes new ground and shows a 
crude form of impulse steam turbine mounted 
direct on a boiler and intended for use in 
connection with the draining of mines, “ and 
to operate all other Mechanical Movements 
beneficial to society.” 

The fourth patent (No. 1833 of 1791) has 
become world-historic by reason of its remark- 
able adumbration of the gas turbine and its 
enunciation of the constant-pressure system 
of combustion.- It is to be noted that it 
follows the steam turbine patent at an 
interval of fifteen years; also that when apply- 
ing for it, Barber had changed his address, 
he being now described as “‘ of Attleborough, 
in the Parish of Nuneaton, in the County of 
Warwick, Gentleman.’ 

The last patent (No. 1928 of 1792) relates 
to a smelting furnace which could be gas- 
fired, Barber mentioning the use of “ inflam- 
mable air.” When this last of his patents 
was granted to him, the inventor is described 
once more as “ of Attleborough, in the Parish 





of Nuneaton, in the County of Warwick, 
Gentleman.” If—as can hardly be doubted 
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by anyone studying the text of the patent 
documents—we may assume that the John 
Barber who took out patent No. 865 of 1766 
is the same John Barber who took out patent 
No. 1928 in 1792, then he was active as an 
inventor for twenty-six years. Evidently a 
man of independent means, he shows most 
remarkable versatility, great imagination, 
and close knowledge of the metallurgical and 
mechanical arts of the time in which he lived. 
It should be remembered, moreover, that 
Barber’s description of gas distillation for 
power-producing and metallurgical purposes 
precedes the installation of Murdock’s gas 
installation for lighting the works of Boulton 
and Watt or the contemporary experiments 
of Lebon d’Humbersin in Paris. 

Before referring to the patent which gives 
Barber his important place in the short list 
of original inventors, it is desirable to note 
some of the ideas described in other of his 
patents. As is well known, the use of the 
Newcomen engine was for long confined to 
the pumping of water. As time went on, the 
clamant need for utilising the engine in other 
fields resulted in the evolution of various 
devices whereby the reciprocating motion of 
a pumping engine could be converted into 
rotary motion. The earliest solution of this 
problem was to deliver the water on to a 
water wheel. That Barber was familiar with 
this arrangement is quite clear, though he 
certainly did not originate it. A point to be 
observed, however, is his manifest preoccu- 
pation with rotary prime movers, whether 
driven by steam or gas. 

As late as 1780 James Pickard described 
the subject-matter of his patent No. 1263 as 
a “new-invented method of applying steam 
engines (commonly called fire-engines) to the 
turning of wheels, whereby a rotative motion 
(or motion round an axis) is performed, and 
the power of the engine is more immediately 
and fully applied, where motion round an 
axis is required, than by the intervention of 
water wheel.” A year earlier, Matthew 
Wasbrough describes (patent No. 1213 of 
1779) a “‘ new-invented machine or piece of 
mechanism, which, when applied to a steam 
engine or any other reciprocal movement, 
produces a circular or rotative motion with- 
out the medium of a water wheel.” Barber 
had his mind on a prime mover in which the 
speed should be constant, or, as he puts it, 
the motion should be “ r,’ and the 
earliest of his patents—the first three—are 
prior to those of Wasbrough and Pickard. 
This is an aspect of Barber’s work which does 
not appear to have been noticed, and his 
allusion—in patent No. 1833/1791—to the 
“eommon crank ” shows that he recognised 
that the crank did not by itself ensure 
“ regular ” motion. 


While Barber proposes to operate the air 
pump by connecting it to the engine, he did 
not originate this idea. He may, indeed, 
have been acquainted with patent No. 739 of 
1759, in which Henry Wood describes a 
method of operating the Newcomen engine 
as @ hot air engine, the air being passed 
through the furnace (or through red hot 
pipes) “‘ either by the help of bellows or small 
cylinders, with the proper piston and valves.” 
This seems to be the first description—if we 
neglect toys such as those proposed by Hero 
of Alexandria and others—of a hot air 
engine, and impracticable as they appear to 
be in the form described, Wood’s ideas clearly 
anticipate those of Cayley in 1807. Wood 
certainly intended to use the engine for 
driving the charging pumps, just as he pro- 
posed to use the engine for operating the air- 
exhausting pump which has become the 
historic feature of his specification. 


turbine patent, it is perhaps difficult not to 
agree with Dr. Sanford A. Moss in regarding it 
as improbable that the apparatus described 
in this patent ever worked. At the same 
time the text of the specification discloses 
so much detail as to accessories that it can 
hardly be possible that the inventor did not 
engage in a certain amount of experimental 
investigation. Dr. Moss has recorded how he 
himself laboured for a year, in a well-equipped 
laboratory, before he could get a continuous 
combustion chamber to operate with stability. 
Barber, in a note which will be found on his 
specification drawing, states that he uses two 
retorts ‘in order to keep the engine working 
with one of them, whilst the other is cleaned 
of coaks and ashes of the materials used for 
procuring inflammable air.” In a further 
note he also proposes to cool the inflammable 
air from the retorts “ by means of a circum- 
ambient cistern of water.”” The duplication 
of the retort and the water jacketing of the 
hot gases suggests very strongly that the 
inventor had, by actual experiment, found 
these provisions necessary in order to arrive 
at any practical results. In the text of the 
specification there are, moreover, strong hints 
that Barber had worked on actual apparatus, 
since he mentions the use of water for pre- 
venting overheating of the nozzle from which 
the products of combustion issued on to the 
turbine blades. It is, indeed, impossible to 
believe that this specification and the notes 
on the drawing were the product of technical 
imagination unsupported by at least some 
practical demonstration. 
The text of the description in Barber’s 
patent specification is as follows :— 
“ Tt consists of a metallic vessel called a 
retort, so contrived that (when heated by 
a circumambient fire) coal, wood, oil, or 
any other combustible matter may be put 
therein, and the smoke or vapour therein 
collected may be brought out by a small 
pipe, and conveyed in a regular stream 
into another metallic vessel called an 
exploder, by means of an air pump and a 
compressor or regulating bellows, which 
pipe opposing its orifice to another similar 
pipe which enters the exploder (on the 
opposite side from the pipe which brings 
in the inflammable vapour from the retort) 
and injects by similar means a proper 
quantity of atmospheric or common air, 
causing an admixture of the two airs, 
which, so mixed, will take fire on applica- 
tion of a match or candle to the mouth of 
the exploder, and rush out with great 
rapidity in one continued stream of fire, 
so long as the exploder is supplied with 
proper quantities of the respective airs. 
The fluid stream is also considerably 
augmented both in quantity and velocity 
by water injected into the exploder by 
means of another small pipe entering 
therein, which water is also intended to 
prevent the inward pipes and the mouth of 
the exploder from melting by the velocity 
and intenseness of the issuing flame. This 
water, as well as the airs, are forced into 
the exploder by means of a pump, which 
in lieu of common crank carries upon the 
axis of one of its wheels two esses or double 
portions of circles, whereby a more regular 
motion is procured than can be done by 
any crank work. This engine is wrought 
by the stream issuing from the mouth of 
the exploder, and may be applied to grind- 
ing, rolling, forging, spinning, and every 
other mechanical operation ; and the fluid 
oiream may be injected into furnaces for 
smelting metallic ores, or passed out at the 
stern of any ship, boat, barge, or other 
veasel, so as by an opposing and impelling 
power directed against the water i 


may be driven in any direction whatso- 

ever.” 

It will be noted that Barber does not con- 
fine himself to solid fuel, oil being men- 
tioned. He also understood—doubtless as 
a result of experiment—that the inflammable 
gas and atmospheric air must be in proper 
proportions, which proportions he controlled 
by metering them through pumps. He 
controls also the quantity of water injected 
for the purpose of cooling the nozzle through 
which the products of combustion issued. 
All this explanatory matter suggests that 
Barber had worked on a machine at least 
approximating to the one described in the 
specification, and shown—very crudely, it is 
true—on the drawing. That the constant- 
pressure system should,-with the combustion 
turbine, be so clearly enunciated in 1791 is a 
remarkable tribute to the prescience of the 
inventor, but it will be further noted that 
Barber had also considered the use of jet pro- 
pulsion, since the products of combustion 
from his controlled gas-producing apparatus 
can be “ passed out at the stern of any ship, 
boat, barge, or other vessel, so as by an 
opposing and impelling power directed against 
the water carrying such vessel, the vessel 
with its contents may be driven in any 
direction.”” There does not seem to have 
been any appreciable recognition of Barber's 
priority in the jet -propulsion field. Indeed, 
had Henson and Stringfellow, working on 
their power-driven monoplane model in 
1848, been led to follow up the idea set forth 
by Barber in 1791, it might quite conceivably 
have led to the introduction, nearly a century 
ago, of a miniature jet-propelled aircraft 
which could perform a directed flight. As it 
happened, Henson and Stringfellow used a 
piston steam engine in their famous mono- 
plane model and the first internal combustion 
engine to go into the air (in a dirigible balloon) 
was doubtless that of Lenoir in or about 1860, 
followed, in 1888, by the Daimler benzene 
motor flown by the unfortunate Dr. ‘Wélfert. 

The student of early patents for heat 

engines will not fail to notice that Barber, 
working in 1791, shows a comprehension 
far in advance of that found in Street’s gas 
engine patent of 1794 (No. 1983). Street 
has been regarded as the first inventor to 
describe an internal combustion engine com- 
prising a motor cylinder and piston, but 
his contrivance is hardly more than a crude 
adaptation of the Newcomen atmospheric 
steam engine which he proposed to work 
with “spirits of tar or turpentine ” (Street 
was a manufacturer of varnish). Barber, on 
the other hand, breaks entirely new ground 
and unfolds what cannot be regarded as other 
than a masterly adumbration of a machine 
which was to become of major importance a 
century and a half later. For the British 
engineer it should be stimulating to remember 
that the scheme of the gas turbine, like that 
of the gas engine, is first described by a 
British engineer. 
As is true in the case of certain other 
inventors whose work has become of world 
historic importance, we know next to nothing 
of John Barber beyond what is contained in 
his patents. We do know, however, that he 
died in 1801; and that he lies buried in the 
Parish Church of St. Nicholas, Nuneaton. 
Search made in the Baptismal and Burial 
Register of this Church has revealed the 
following entries :— 


“Mr. John Barber, buried 6th Novem- 
ber, 1801.” 

“ Catherine, daughter of John Barber, 
buried 3rd July, 1804.” 

* Ann Barber, widow, buried 4th July, 
1804.” 








Turning now to Barber’s famous gas 


such vessel, the vessel with its contents 


And in the centre aisle of the Church there 
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is to be found a diamond-shaped stone on 
which is inscribed “ Williams. and Barbers 
Vault.” It is to be hoped that some day a 
tablet may be set up recording the burial 
here of an Englishman whose imagination 
and prescience entitle him to an exalted 
position on the short roll of those authentic 
inventors who, as Dr. Johnson remarked, 
have laboured on “the production of some- 
thing where nothing was before.” 








Some Considerations in the 
Design of Class 1 Pressure 


Vessels* 
By E. J, HEELEY+ 
(Continued from page 491, December 22nd) 


CONSIDERATIONS APPLICABLE TO THE WELDED 
Joint TO BE TAKEN INTO ACCOUNT IN 
DeEcrpInc THE OprimuM VALUE OF PER- 
MISSIBLE WORKING STRESS AT THE WELDED 
Jornts or Cxiass 1 PRESSURE VESSELS 


THE previous comments serve to show the 
difficulties which confront designers of Class 1 
pressure vessels in deciding from a study of 
published requirements the value of stress at 
the welded joint which is safe. It will have been 
observed that in every case the permissible 
working stress at a welded joint is based on that 
allowed at a riveted joint, despite the fact that 
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FIG. 1—Stress-Strain Diagram of Parent Plate Material 
from a Test Plate of a Class 1 Welded Pressure Vessel 


the stress conditions at a welded joint are not 
comparable with those at a riveted joint. 

In fixing the safe working stress at a welded 
joint it is obviously necessary to abandon the 
“riveted joint ’’ conception, and take into con- 
sideration the features peculiar to welded joints 
in Class 1 pressure vessels, namely :— 


(a) The physical characteristics under 
fluctuating stress conditions of the lower 
‘quality of welded joint which will satisfy 
Class 1 requirements. 

(6) The difference between “‘ actual ’’ 
stresses which will be imposed upon the 
material under working conditions and the 
““nominal ’’ values ordinarily employed in 
the calculations of a vessel of “‘ ideal ” shape, 
thus taking into account any additional local 
stressing in the vicinity of the welded joint 
arising out of any local departure from the 
ideal shape. 


Taking the first factor (a), it is necessary to 
bear in mind that weld metal is mild steel 
having a chemical composition not greatly 
different from that of the parent plate material 
and its physical characteristics are similar. As 
regards the highly important quality of ductility, 
good weld metal is not inferior to mild steel 





“Institution of Mechanical Engineers, Friday, 
December 15th. Abstract. ‘ 
t Imperial Chemical Industries, Ltd., Dyestuffs 


Division, Blackley, Manchester. 





plate in this respect, whilst the modulus of 
elasticity and the ‘“ endurance” of specimens 
of weld metal under repeated applications of 
stress are of the same order as that of specimens 
of mild steel. Therefore for all practical pur- 
poses good weld metal may be regarded as not 
materially different in physical characteristics 
from good mild steel. \ 

When a welded joint is subjected to tension 
stress at right angles to the welded seam, the 
whole of the material involved (i.e., parent 
plate, weld metal) behaves in an elastic manner, 
provided that the stress does not exceed the 
yield point of any of the constituent parts. 
Upon removal of the applied load, the material 
will return to its origimal dimensions. The 
amount of extension under load is, of course, 
dependent on the modulus of elasticity of the 
materials, and is not a function of the tensile 
strength. Figs. 1, 2, and 3 are the stress-strain 
diagrams typical of (i) parent plate, (ii) all-weld 
metal, and (iii) a cylindrical specimen taken 
so as to include in the parallel portion both weld 
metal and parent plate. It will be observed that 
because the modulus of elasticity of weld metal 
is not materially different from that of mild 
steel boiler plate, uniform elastic extension of 
parent plate, weld metal, &c., takes place when 
stress is applied (provided it is not sufficiently 
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Fig. 2—~Stresa-Strain Diagram of an All-Weld-Metal 
Tensile Test Piece (transverse to line of welded joint) 


high to cause yielding of the material). Conse- 
quently, the presence of the weld metal does not 
affect the stress distribution to cause any local 
increase of stress when the applied stress is 
within the elastic range of the plate material. 

Therefore, at stresses below the yield point of 
the material involved a Class 1 welded joint 
suffers uniform elastic extension, and, over a 
range of stress not exceeding the yield point of 
the material, the component parts of a welded 
joint behave in a uniform elastic manner. 

The physical properties determined by the 
mechanical tests ordinarily applied in assessing 
the quality of welded seams do not, however, 
provide an indication of the behaviour of the 
welded joint under the influence of the varying 
stresses imposed under operating conditions. 
Recourse must therefore be made to tests carried 
out under fluctuating, as distinct from steady, 
stress conditions to assess the strength (or 
weakness) of the welded joint. 

The discontinuities which may be present in 
a welded joint will have an adverse effect on the 
*‘endurance ”’ of the latter under fluctuating 
stress conditions. . Parent plate material is 
never free from discontinuities, but those within 
the plate—i.e., not at the surface—are almost 
invariably situated parallel with the direction 
of hot rolling of the plate, and thus have no 
appreciable deleterious effect on the endurance 
of the material when fabricated in a pressure 
vessel, because the defects occur in layers 
parallel with the major stress. In both hand 
and machine-welded jointe any defect which is 
present is, on the contrary, almost invariably 
disposed with the major axis at right. angles to 
the direction of the major stress in the vessel, 
and consequently acts as a ‘‘stress raiser.” 
Hence, as regards behaviour under tension con- 
ditions, a welded joint is not to be regarded as 


fully equivalent to the unperforated parent 
plate, despite considerations of ‘‘ tensile strength 
of the welded joint.” 

However, in a Class 1 welded joint, by the 
application of radiographical examination to 
the full length of all the welded seams, control 
is exercised over the size and type of discon- 
tinuity permitted to remain in the welded joint, 
This ensures that any defects remaining in 
welded joints of Class 1 pressure vessels are 
likely to be small and of little adverse effect, a 
feature which is not applicable to welded joints 
not subjected to radiographical examination. 
In view of this, together with the mechanical 
testing which is carried out to assess the quality 
of the welded joint in Class 1 pressure vessels, 
fluctuating stress tests carried out on repre. 
sentative specimens are to be relied upon as 
characteristic of Class 1 welded joints in general, 
and sufficient work has now been carried out to 
enable fluctuating stress test results to be 
taken into serious consideration in arriving at 
safe working stresses. (It should be appre- 
ciated that the results of such tests, having only 
been published wit!.in the last four or five years, 
were not available when most of the authorities 
drew up their regulations.) For example, the 
late Professor Haigh (Royal Naval College) 
carried out numerous “* push-pull ’’ tests upon 
specimens which included the full thickness of 
commercially manufactured welded joint (as 
distinct from machined and polished specimens 
cut from welds) and showed that the “ordinary” 
Class 1 welded joint will withstand indefinitely, 
without fracturing, a fluctuating stress of 
+9 tons per square inch. Professor Haigh also 
carried out tests on some specimens selected by 
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mid-length, Same test plate as in Figs, 1 and 2. 


Fia. 3—Stresa-Strain Diagram of Composite Test Piece 


the author from welds which contained rather 
more porosity than would have been acceptable 
in a Class 1 weld, and these showed an endurance 
value in excess of +9 tons per square inch at 
2x 10° fluctuations of stress. 

A summary of the results of repeated stress 
testing anger that typical welds of Class 1 
quality able to withstand without failure 
repeated applications of fluctuating stresses 
ranging between —9 and +9 tons per square 
inch, which is, of course, a much more severe 
testing condition than the application of stress 
of half this range—that is, from zero to 9 tons 
per square inch tension, It is therefore evident 
that welded joints capable of withstanding 
stress ranging from zero to 9 tons per square 
inch are not likely to fail at the stress of 6-5 tons 
per square inch, which the author recommends 
as the optimum value for Class 1 pressure 
vessels. 

Other work on fluctuating stresses includes 
some results obtained by Professor F, C. Lea 
and Dr. Whitman.{ The tests were made 
under ‘“ repeated vend ”’ conditions, as distinct 
from the “push and pull” tests of Professor 
Haigh, and the results were expressed in terms 





{ Lea, F. C., and Whitman, J. G., 1941, “ Proo.,” 
I. Mech. E., Vol. 144, page 132, ‘‘ Fatigue Tests of Struc- 





tural Steel Flate and Bars Cut from Butt-Welded Boiler 
Plate.’ 
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of @ comparison between rolled plate material 
and welded joints in boiler plate material. The 
authors established that “ nominal” stresses 
equal to those allowed in vessels containing 
drilled or other holes might safely be permitted 
and that surface imperfections, such as stamp 
marks on the surface of the parent plate or 
weld metal, were more important factors in 
originating a fatigue failure than the defects 
ordinarily encountered in welded joints of 
Class 1 quality. The deleterious effect of surface 
imperfections was not materially different, 
whether they were present in the weld metal or 
in the parent plate adjacent to the weld metal, 
and the conclusions were that a Class 1 welded 
joint can be regarded as satisfactory to with- 
stand the same nominal working stresses as are 
ordinarily applied to plate material containing 
rivet holes, tube holes, &c. 

Whilst the significance of the results obtained 
by subjecting fuli sections of Class 1 welded 
joints to fluctuating stress tests may not be 
fully appreciated (perhaps because of the 
possibly misleading values obtained on rotating 
fatigue tests of polished specimens cut from 
welded joints), there is no doubt that they 
furnish information on the stress-carrying 
capacity of welded joints which no static test 
can possibly provide. There may, however, be 
objections that the fluctuating stress test results 
cannot be related to past experience with 
welded pressure vessels. This is, of course, true 
because of the relatively short period of 
time during which Class 1 pressure vessels 
have been employed, particularly in this 
country (i.e., compared with vessels having 
riveted seams). 

It is, however, certain that no comparison 
can usefully be made between the behaviour of 
riveted and welded joints, because of the very 
material differences between the nature of the 
stressing and even the condition of the material 
at the joint. (As has been mentioned previously, 
the riveted joint involves transference of stress 
from plate to rivet, rivet to cover strap, &c., 
and these stresses are applied to material which 
is in the more or less strained condition, and 
which contains residual stress of a consitlerable 
magnitude. The welded joint is subject to 
direct stress, whilst it is, by virtue of the stress- 
relieving heat treatment, free from residual 
stress.) 

Although it is evident that the joint in a 
riveted vessel gives no useful basis for an assess- 
ment of the behaviour of a welded joint, the 
tube plate portion of a riveted vessel, such as a 
boiler drum, does provide a form of comparison 
in that the stress is continuous (tension) through 
the plate, as distinct from the localised compres- 
sion and tension stresses inseparable from the 
riveted joint, whilst the metal contains dis- 
continuities (tube holes) which act as stress 
raisers, Complete freedom from residual stress 
in the plate material cannot be guaranteed 
(owing to the expanding of the tubes, &c.), but 
its magnitude is less at a tube hole than in the 
case of a riveted hole. : 

The discontinuities in a tube plate act as 
quite important stress raisers, because, although 
tube holes have a regular shape as distinct from 
the possibly irregular shape of inclusions in a 
welded joint, they do involve a discontinuity 
through the full thickness of the plate. In 
welded joints the radiographical examination 
carried out as part of the normal manufacturing 
procedure limits the maximum size of discon- 
tinuity in the metal and no inclusion or void 
having the same deleterious effect as a tube hole 
would be permitted to remain in a Class 1 
welded joint. Therefore it is logical to take as 
a safe value of stress the values which obtain 
with satisfactory results in tube plates, and it 
is in this connection that mention should be 
made of the recently issued British Standard 
Specification No, 1113—1943, in which a 
value of: 14,000 Ib. per square inch (6} tons per 
square inch) is quoted for the permissible work- 
ing stress in a plate containing tube holes. It is 
evident that a stress of this order can be 
employed with absolute confidence at a Class 1 
welded joint, 

As regards the second factor (b), experience 
of the dimensions and shape of the usual Class 1 
welded pressure vessels shows that the cross 
section of the cylindrical portion may not be 












truly circular, this limitation in commercial 
manufacture being recognised by most speci- 
fications which permit a limited amount of 
ovality of cross section. It is also recognised. 
that a limited amount of departure from the 
ideal form in the neighbourhood of a welded 
seam may be unavoidable. As a consequence 
of these departures from the ideal form, there 
is the possibility that local stress conditions 
may be greater than the theoretical values, i.e., 
those which obtain in the case of accurately 
bored and turned cylindrical shells (solid 
forgings, &c.) (Incidentally, though riveted 
vessels rarely conform to the “ideal” form, 
particularly at the riveted seams, this does not 
seem to attract the same attention as in welded 
vessels.) 

Attempts have been made to calculate the 
additional local stresses imposed upon the shell 
of a slightly oval pressure vessel when internal 
pressure is applied (tending to reduce the 
original ovality), as well as that involved at 
any locat departure from the ideal form which 
may be present in the vicinity of a welded seam. 
The determination of the magnitude of the addi- 
tional stressing presents considerable difficulty, 
but in this connection it must be borne in 
mind that the additional stresses are mainly 
“extreme fibre ”’ stresses, and not “‘ average” 
stresses. 

It is fortunate that the application of the 
usual hydrostatic test, whereby a “ straighten- 
ing-out ’’ process takes place, limits the magni- 
tube of any local stresses arising out of these 
departures from the ideal form. For example, 
if the hydrostatic test is carried out at twice 
the working pressure, the greatest stress in the 
material when the vessel is subjected to its 
working pressure is one half of the yield point 
value of the material. Thus if the metal 
involved is ductile, the ovality question is 
relatively unimportant, because of the valuable 
property possessed by mild steel of local plastic 
deformation without cracking. That this applies 
to weld metal and welded joints is demonsti ated 
by the bend test applied to representative test 
pieces from Class 1 welded seams. 

Experience of pressure vessels under operat- 
ing conditions may be of greater significance 
to the majority of engineers than the result 
of experimental work; hence attention is 
drawn to the large number of vessels now in 
service in the U.S.A. which have been con- 
structed to comply with the requirements of 
the A.P.I.-A.8.M.E. Code. Many of these 
vessels are employed in the petroleum industry, 
and are required to operate under arduous con- 
ditions of temperature and pressure. Despite 
these conditions, the A,P.I.-A.S.M.E. Code is 
in increasing use, and it would therefore appear 
that practical experience has not given rise to 
any difficulties regarding the values of permis- 
sible stress employed on these pressure vessels, 
namely, 6-5 tons (14,560 Ib.) per square inch, 


CorRosION ALLOWANCE 


In designing pressure vessels, it is generally 
necessary to make provision for some reduction 
in wall thickness to take place under operating 
conditions, as a result of corrosion or erosion or 
both, but the formula for determining the safe 
working pressure of a vessel should not include 
a fixed value cf C. A distinction should be 
made between the two separate matters :— 


(a) The wall thickness needed for the, 
particular working pressure invelved ; and 

(6) The initial wall thickness required to 
ensure that, during the whole of its operating 
life, the wall thickness of the vessel will not 
fall below the value required for (a), 


Allowance for wastage should thus be made 
after the scantlings have been determined from 
considerations of stress»&c., as, for example, in 
the numerous pressure vessels employed in the 
chemical industry in which a gradual corrosion 
and (or alternatively) erosion wastage must be 
taken into account. In these vessels the design 
is primarily based on stress considerations, but 
addition is made to the wall thickness to provide 
for the desired working life. A gradual reduc- 
tion in wall thickness is permitted, but as soon 
as the additional thickness has been removed 
the vessel must be withdrawn from service. 





This method has the advantage that the per- 
sonnel responsible for the regular inspections 
are in no doubt as to the limiting thickness for 
the vessel under review. 


RECOMMENDATION (ORDINARY TEMPERATURES) 


It is now suggested that the experience avail- 
able in this country of the quality of Class 1 
welded joints as normally manufactured, 
coupled with the result of extensive experi- 
mental work, should be taken into account in 
fixing the optimum value of permissible work- 
ing stress at the welded steams to be employed 
in determining the scantlings of Class 1 pressure 
vessels. 

The employment of an “ efficiency factor ” 
based on a riveted joint formula should be 
abandoned in favour of a value of permissible 
working stress derived from considerations 
applicable to the welded form of joint. 

No difference as regards stress in the welded 
joint should be. made between parent plate 
material having a tensile strength of 26-30 tons 
per square inch and that having a tensile 
strength of 28-32 tons per square inch. 

It is considered that the permissible working 
stress value to be employed as a basis of design 
should be 6-5 tons per square inch, a value 
which has been employed for many years in 
vessels working in the American petroleum 
industry, and which is justified on considora- 
tion of stresses allowed in tube plates and backed 
up by research work carried out in this country 
on the behaviour of Class 1 welded joints under 
fluctuating stress conditions. 

It is the author’s suggestion that where the 
stress at the welded joint is the controlling 
factor in determining the wall thickness of a 
Class 1 welded ure vessel, the logical 
formula for the relationship between maximum 
working pressure, diameter, and wall thickness 
in a vessel in which the tensile strength of the 
parent plate material is between 26 and 32 tons 
per square inch, should. be the. following ;— 


PxD 
3 T=99,120—P 


and that the formula to be used in designing 
such a vessel should be 


PxD 
39,120 PT © 


In these formule T denotes the thickness in 
inches, P the internal working pressure, D the 
inside diameter, and C the allowance for corro- 
sion wastage. (or erosion). 

The adoption of these expressions would give 
a much-needed simplification in the design of 
Class 1 welded pressure vessels, and would allow 
advantage to be taken of their valuable features. 


T= 








Rrvettirc Wrovest AtvumMiIniumM ALLors.— 
We have received from the Wrought Light Alloys 
Development Association a copy of a forty-eight- 

booklet entitled “ Riveting of Wrought Alumi- 
nium Alloys,” being No. 8 of the Association’s Infor- 
mation Bulletins. After a discussion of the correct 
choice of rivet alloys, identification of rivets and the 
types of rivets covered by B.S, 641—1935 and by 
the Society of British Aircraft Constructors are 
described. The manypfacture of rivets is then 
briefly dealt with. The design of riveted joints is 
discussed under the following heads :—Strength of 
[riveted joints; shear strength of rivets; bearing 
strength of riveted sheets; tensile failure; edge 
distance: and riveting pitch. Drilling practice is 
covered in a se te section. Riveting practice 
is dealt with in detail and the hot driving of the 
larger sizes of rivets in duralumin-type alloy is 
described. Methods of rendering riveted plates 
pressure-tight are given. The correct choice of 
riveting tools, dollies, squeeze riveters, hydro- 
pneumatic squeeze riveters, pneumatic hammers 
and offses and extension fittings, is discussed. An 
important feature of the Bulletin is the attention 
paid to rivets for special purposes, such as tubular 
rivets, ‘pop’ rivets, “ Chobert” rivets, ‘de 
Bergue”’ rivets, explosive rivets, and cone-head 
rivets. A special section is devoted to automatic 
riveting. practice, while there are chapters on the 
inspection of -riveted work and the mechanical 
testing of rivets. The heat treatment of aluminium 





alloy rivets is discussed in an appendix 
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restrictions make it impossible to 
aaitaee the nu of subscribers. 
New subscriptions can in future only be 
accepted for inclusion on the waiting list. 














The fact that goods made of raw materials in 
* short ly owing to war conditions are adver- 
tised in this or described in its editorial 


columns should not be taken as an indication 
that they are necessarily available for export. 


changes of addrese it is to have both old and new 
address, as our lists are al; by towns. Advises 
of this nature should reach us by the post 








i,SCIENCE AND POST-WAR INDUSTRY 


Two or three weeks ago the Parliamentary 
and Scientific Committee, through its Chair- 
man, Mr. E. W. Salt, M.P., submitted to Mr. 
Attlee a memorandum on the future of 
seience in industry. It proposed that there 
should be permanent arrangements for 
financing, stimulating, and organising re- 
search, and expressed the opinion that “ in 
this country the scientific view is not yet 
sufficiently represented amongst the execu- 
tives of our industrial companies and that 
we compare unfavourably in this respect with 
some of our competitors overseas.” It 


expressed the fear that when industry is 
working at full stretch in early post-war 
years to satisfy the demand for commodities, 
it may neglect the need for “that basic 
reorganisation and re-equipment which is 





essential in many sections if we are to ensure 
maximum production, efficiency, and com- 
petitive power in the crucial period which 
will come after replacement of wartime 
depletion in stocks of consumer goods has 
been effected,” and it concludes by calling 
upon the Government to appoint a Committee. 

Two outstanding facts leap to the eye in 
this summary of the main points of the memo- 
randum. The first is the familiar confusion 
of research with reorganisation and re- 
equipment, and the second the equally 
familiar demand for the ‘“‘ Government to do 
something about it.” As regards the first, 
the loose extension of the term, research, to 
design and development is bad enough, but 
the unhappy word will lose more of its one- 
time precise meaning if the normal manage- 
rial tasks of drawing up plans for reorganising 
and re-equipping factories is to be embraced 
by it. As regards the second, it hangs upon 
the first. It implies that the Government is 
to be asked to set up a Committee to inquire 
into the state of reorganisation and re-equip- 
ment, and no doubt, ultimately, if not at 
once, to meddle, not only in general terms, but 
even in detail, with the duties of the directors 
and managers of industrial firms. We 
cannot believe that it would redound to the 
public good for the Government to exercise 
such dictatorial rights, and we are certain 
that such meddling would be repugnant to the 
millions in this country who still believe that 
individual liberty is a precious inheritance. 
Furthermore, it must be observed that the 
Parliamentary and Scientific Committee pro- 
posed that there should be “ adequate per- 
manent arrangements for financing, stimu- 
lating, and organising research in industry.’ 
Has it forgotten that grants of about three- 
quarters of a million pounds are made 
annually by the Government to research 
associations and independent research 
workers and that the total expenditure of 
the Government on research is over one and 
a third million pounds per year? Through 
this expenditure it already stimulates and 
organises research partly by work done at the 
National Physical Laboratory and other 
specific laboratories and partly by assisting 
the research associations set up and financed 
by the industries themselves. If we are told 
that this expenditure is insignificant, we 


Wednesday | shall reply that the measurement of the 


importance of research by the money laid out 
on it is one of the worst follies engendered by 
the careless use of a slogan, and that the 
D.S.1.R. held for many years, and we trust 
still holds, the view that the industries which 
are to benefit should find by far the major 
part of, if not all, the cash required. 

Our robust Victorian industrialists pro- 
tested loudly against the grandmotherly 
interference of Government with their affairs. 
There is, we are confident, enough of that 
spirit left in them to make them rebel against 
the nursery governess control which is now 
proposed. Is industry to be told when to 
wash its face, to rub its feet on the mat, to 
attend school at prescribed hours, to be 
taken for a walk by two and two, to put on 
its bib and tucker at meals, and in all things 
to be nursed and coddled, and given its 
pocket money with strict injunctions how to 
spend it, and generally told not to do what 
it wants to do,.but to do what a governmental 
committee of nursery governesses tells it to 
do? We refuse to believe that the only way 





of securing the welfare of the public as a 
whole is to restrict and prescribe the activities 
of individual industries. No surprise can be 
felt if in the general scramble for State plums 
industry is ready to “ stick in its thumb,” yet 
we are confident that it will not readily 
accept the State control which is the almost 
inevitable quid pro quo. 


Class I Pressure Vessels 


THE two papers read before the Institution 
of Mechanical Engineers last Friday week, the 
printing of which in abstract form is concluded 
in this issue, dealt with the design of Class I 
welded pressure vessels. They provided 
hardly sufficient material to produce a good 
discussion. In effect they combined to 
form an appeal for agreement amongst the 
bodies concerned upon the strength formule 
to be used in the design calculations of 
Class I pressure vessels, and upon the stresses 
that should be permitted. But the desire to 
obtain a clear expression of the opinions of 
engineers on such a subject justified the pre- 
sentation of the papers at a general meeting, 
even though in the result speakers could 
often do little more than reiterate in different 
words the phrases of those who had occupied 
the rostrum before them. ° 

The welding of pressure vessels is a com- 
paratively new process—more particularly 
perhaps in this country, which for many 
years adopted a conservative attitude towards 
many welding processes. It was natural 
that when it was first introduced some 
caution should have been observed—more by 
some thav by others—in specifying desirable 


?/ maximum stresses and the formule to be used 


for calculations of scantlings. But the weld- 
ing of Class I vessels is such a very special 
process, so very carefully and rigorously 
controlled and subject to such exhaustive 
radiological examination for defects to the 
requirements of whichever code it is made, 
that the weld itself and the weld metal 
can be relied upon just as fully as the 
shell itself. In such circumstances it seems 
to be felt hardly reasonable that codes 
drawn up when little knowledge was avail- 
able should still be permitted without further 
review to rule design now that further experi- 
ence has been gained. Nor is it thought 
reasonable that the stresses permitted by 
some eodes should be higher than those con- 
sidered safe by others. Although it must not 
be forgotten, as pointed out by Dr. Dorey, 
that the stresses specified in the codes are not 
necessarily strictly comparable, owing to 
differences in the methods of design calcula- 
tion involved, yet it does appear to be a fact 
that there is no evidence to show that the 
more highly stressed vessels have given 
service less satisfactory than that of those 
with heavier scantlings. In the circum- 
stances it is satisfactory to learn that the 
Welding Research Council intends to under- 
take a research into the strength of welded 
vessels. Its report should: provide a firm 
basis, upon which revision of the various 
codes—at least in this country—could be 
founded. 

Whilst the policy of continued caution was 
not wholly without an advocate at the meet- 
ing, the general consensus of opinion appeared 
to favour a settlement of the matter and 
particularly some unification of the codes at 
the earliest possible monent. If in making 
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the desired changes agreement was also 
reached upon the desirability of permitting 
higher stresses and the use of such a simple 
strength formula as that suggested by Dr. 
Dorey and Mr. Heeley, then the unification 
would, we gathered, be doubly welcomed. 








Letters to the Editor 
(We do not hold ourselves responsible for the opinions of 
our correspondents) 


SYNTHETIC PETROL 


Sm,—Perusing your article on “‘ Synthetic 
Petrol’? in THE ENGINEER dated December 
8th, 1944, which deals solely with methods of 
producing synthetic fuels from coal and other 
natural deposits, I am reminded of Professor 
Low’s broadcast talk (in, I believe, 1936), in 
which he pointed out the fallacy in the 
economics of any system deriving fuel from 
natural resources of which there is an ultimate 
limit of yield. 

Having quoted 100 years and 50 years 
respectively as the probable duration of the coal 
and oil industries, by which periods of time he 
estimated that the remaining coal deposits 
would be too deep for human endurance j 
mining and the oil supply exhausted, he referred 
to the then new discovery in the production of 
vegetable alcohol from a special grass found in 
tropical Africa, emphasising the fact that by 
obtaining fuel in this way, 4.e., from crops 
recurring annually, or even more frequently 
with scientific farming methods, the economic- 
ally perfect system is introduced, that is, one 
in which expenditure is from interest and not 
from capital. 

Since, as far as I am aware, no reference to 
this idea has yet been made in the technical 
Press, one wonders whether this country is doing 
anything about the matter or whether we shall 
see other countries get ahead of us in developing 
this industry in the tropical belt of the world. 

With all due consideration of our export 
trade in coal, surely the humanitarian ideal of 
abolishing as far as possible all unhealthy and 
dangerous occupations such as coal mining will 
find some support in the engineering world. 

C. OSBORNE. 





Taunton, December 23rd. 

{Our correspondent is mistaken in regarding 
coal mining as an unhealthy occupation. It is 
the reverse.-—Ed. THE E.] 








Sixty Years Ago 


SUPERHEATED STEAM 


In a leading article in our issue of December 
26th, 1884, we commented upon the fact that 
in the pursuit of economy of fuel engineers had 
abandoned superheating. Years ago, we said, 
its value was well understood and superheaters 
were to be found in almost all ships pretending 
to have good engines and boilers. Superheating 
had been given up, we believed, because it had 





been overdone. It had been carried to a degree 


which had caused the carbonisation of the 
piston-rod packings. In addition, it appeared 
to exercise a solvent effect on the cast iron of 
port faces, the edges of the ports becoming in 
time so brittle and soft that they could be dug 
out with a penknife. But although superheating 
had been a failure ten or fifteen years ago, it 
need not now, we believed, be a failure. The 
conditions under which it could be employed 
were much more favourable than they used to 
be, both in marine and all other classes of steam 
engine. More was known about it than formerly 
and as a result there was less chance of its being 
overdone. Further, the use of “very high 
pressures ’’—up to 160 1b:—had led to the pro- 


duction of better castings, asbestos, and metallic 
packings, unknown before, were now available 
and mineral oils could be used as lubricants 
instead of tallow. Having made these remarks, 
we sought to expound the loss caused by the use 
of wet steam and the economy gained by 
employing superheated steam. In conclusion, 
we outlined the possibility of working an engine 
entirely upon the superheat in the steam sup- 
plied to it. A calculation was presented to 
show that to effect this result steam at 85 Ib. 
pressure would need to be superheated by 90 deg. 
to 418 deg. or the temperature of saturated 
steam at about 420 lb. pressure absolute. That 
might be too high for ordinary use, but the whole 
of the work done would come out of the super- 
heat given to the steam. If the cylinder had a 
very thin liner and was jacketed with super- 
heated steam an extreme degree of economy, we 
contended, would be attained. 








The Railways’ Post-War 
Programme 


AN official announcement has been made by 
the British main line railway companies out- 
lining some of their, post-war plans. It states 
that when wartime restrictions are withdrawn 
the railway companies can and will equip the 
railways, retrain their staffs, and carry out 
extensive improvements so as to enable the 
finest railway service in the world to be offered 
to the British public. As first steps, the railways 
propose to clean up and repaint their existing 
trains, stations, and equipment. Locomotives, 
carriages, and wagons of obsolete types which 
have been retained for the war effort will be 
renewed. No passenger carriages have been 
built during the war and long-term programmes 
for new trains and rolling stock are now being 
prepared. The railway systems have been 
working under abnormal pressure without 
cessation throughout the war, and the arrears of 
maintenance will be tackled as quickly as 


Forces, and adequate materials can be released. 
Improvement schemes include plans for tracks 
capable of running trains at speeds of at least 
80 miles an hour, the reconstruction of bridges, 
widening of lines and replanning of approaches 
to busy traffic centres, the completion of electri- 
fication works stopped by the war, and, at a 
later stage, the rebuilding of hundreds of 
stations on the most modern lines. It is pro- 
posed to incorporate the latest scientific 
improvements in new locomotives, and in recon- 
ditioning existing engines, obsolete types will 
be scrapped. Passenger rolling stock will 
include new designs with bright colours, new 
fabrics, plastics, and other new materials. 
Continental and Irish shipping services are to 
be equipped with new vessels and boat trains, 
and improved facilities at ports, railway hotels, 
and docks are also included in the plans. 
Co-operation with the roads will be developed, 
and the railways’ air plan will assist co-ordina- 
tion between all forms of transport. The 
announcement says also that as many facilities 
as possible will be restored in the first twelve 
months after the war. Restaurant and sleeping 
car services and arrangements for the reserva- 
tion of seats and compartments will be restored, 
and the next step will be a steady increase of 
average speeds for main line trains providing the 
fastest possible transit between cities and towns. 








The Economics of Coal 
Supplies 


SPEAKING at.a meeting of the Fuel Luncheon 
Club at the Connaught Rooms, on Thursday, 
December 21st, Dr. E. 8. Grumell, who has been 
closely associated with the fuel efficiency cam- 
paign of the Ministry of Fuel and Power, dis- 
cussed the problem of standard qualities of coal 
and reasonably relative prices. 

Condemning the operation of the law of 
\supply and demand, he recalled that in 1911 his 





company—Imperial . Chemical Industries— 





installed its first chain-grate stokers using a slack 
which would horrify the modern spoilt con- 
sumer. It never contained less than 20 per 
cent. of ash, but those stokers were a success, 
and his company and others installed more 
plant to burn this type of fuel. The result, 
however, was that the price of these slacks went 
up and up and up, and the ultimate result was 
that, whereas in 1911 his company drew 75 per 
cent. of its supplies from a relatively distant 
coalfield, twenty years later it took 75 per cent. 
of its supplies from another coalfield mostly in 
the form of washed graded coal. 

In 1932 it started investigating the use of 
coke breeze or coke dust, as it was called in 
the North, and it actually was coke dust. The 
directors were persuaded to spend £5000 on 
blending plant and other arrangements, but 
unfortunately this got noised abroad and others 
soon started to use it. Again, the result was 
that the price went up and up and up and from 
6s. per ton it rose to 12s. 6d. Then his com- 
pany and others gave up the use of coke breeze 
and it again became a drug on the market. 

In 1935 his company planned to erect two new 
boilers in one of its works, having an evaporative 
capacity of about 200,000 lb. per hour. It was 
indifferent as to whether pulverised fuel should 
be used or whether there should be stoker firing. 
The collieries were consulted and eventually his 
company put in a pulverised fuel plant to use 
dry fines at mutually agreeable prices—an 
ideal method of solving a problem as between 
producer and consumer. Since then there had 
been a large number of flat-rate increases, 
which, in this particular factory, amounted to 
about; 24s. per ton. He did not think it was 
generally recognised how flat-rate increases had — 
mounted up in recent years. The process had 
started before the war, and whereas in the case 
of the factory he had mentioned the price of 
dry fines was 14s. per ton, it went up to 19s. per 
ton in 1938 and to 38s. per ton in 1944. That 
had completely upset the market and now it 
would pay handsomely to buy washed graded 
fuel. These tremendous flat rate increases had 
completely upset the present relative values of 


skilled railwaymen, pow serving with the} oa) 


There were a host of technical developments 
which depended financially on the relative values 
of different kinds and types of coal, and this 
included the problem of coal preparation. It 
was not reasonable to expect the coal industry 
to clean coal unless it obtained a fair and stable 
relative price for the products. In this con- 
nection he stated that the Institute of Fuel had 
organised a conference, to be held in Man- 
chester on February 28th, at which it was hoped 
the coal industry would present a more or less 
true statement of the costs of cleaning coal, and 
it was also hoped to get a large number of 
industrialists to say what they really wanted 
in the way of coal. It seemed extraordinary 
that it was necessary to spend time, money, and 
energy on continually adapting appliances 
either for preparation or utilisation of coal when 
a little common sense would remove many of 
the difficulties. The non-standardisation of the 
nation’s most important raw material might 
really be considered as a huge joke, and it was 
impossible to build a sound, technical structure 
on unstable and constantly shifting foundations. 
He hoped that the Ministry ‘of Fuel and Power 
would do something towards giving us more 
standard qualities of coal and reasonably 


relative prices. 
\ 
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-** Centurn ’’ Mobile Crane 





- our issues of February 4th and llth, 1944, 
we described a 10-ton mobile crane, made by 
Ransomes and Rapier, Ltd., of Ipswich, one of 
the main advantages of which was a steering 
mechanism that allowed the crane to revolve 
about the centre of the front axle in twice its 


maximum outreach of l1ft., or 4 tons at out- 
reaches up to 18ft. 8in. Alternatively, with a 
two-part block, a conversion that can be 
effected in a few minutes, it will lift 4 tons at 
the outreaches mentioned, with a hoisting speed 
of 32ft, per minute, instead of 16ft. per minute, 

which is the maximum 

with the four-part block. 








Fic. 1—4/8- TON 


own length, though mounted on four points of 
support. The same firm has now brought*out a 
similar design, in which all four wheels, instead 
of the rear wheels only, are steered, with the 
result that the crane can be turned about its 











’ FIG. 2—STEERING CASTOR 


own centre in its own length. True tracking 
of all the road wheels is obtained for all steering 
positions from straight-ahead to maximum 
lock. The particular crane of this type illus- 
trated in Figs. 1 and 2 is a 4-8-ton machine. 





**CENTURN’? CRANE 





With a four-part block, it can lift 8 tons at a 


A travelling speed of 
3} m.p.h. is attained 
with 8 tons on the 
hook. The weight of 
the crane in working 
order is 17} tons. 

Like the 10-ton crane 
previously described, 
the machine’ under 
description has the three 
motions of hoisting, 
derricking, and travel- 
ling. Each motion is 
operated through 
separate D.C. electric 
motors that receive 
current from a variable- 
speed petrol engine 
driven generator. The 
engine is controlled by a 
foot throttle, and, 
according to the speed 
at which it runs, the 
generator produces cur- 
rent at 50 to 250 volts. 
Three control switches 
placed to one side of 
the driver engage the 
various motions. The 
braced cantilever jib is 
carried by a_ braced 
triangular frame sup- 
ported on the wheel 
castors, Engine, genera- 
tor and derricking and 
hoisting gear are 
mounted in a_ sub- 
frame slung below the main frame. 








STEERING 

The point of particular interest in the design 
is the steering mechanism. In the 10-ton crane, 
it will be recalled, the steering motor, operating 
on the rear wheels only, drove one of the steer- 
ing castors directly through a worm and wheel 
and gear-reduction assembly. Near the top of 
the castor shaft there was a more or less 
elliptical cam which was connected by steel 
wire ropes to a similar cam near the top of the 
other rear wheel castor shaft. The cams were 
so designed as to provide true tracking of the 
rear wheels when the steering motor operated. 
In the 8-tonner under description, cam gears 
are being tried as an alternative to the rope 
system, though it is thought probable that the 
rope mechanism will prove more reliable and 
more easy to maintain. This change has neces- 
sitated a slight alteration in the lay-out. The 
steering motor—see Fig. 4—drives through 
worm reduction gear a single spur gear engaging 
on each side with a wheel. The wheel shafts 
carry cam gears that engage with correspond- 
ing cam gears mounted on the castor shafts of 
the rear wheels. The cam gears are so designed 
as to provide true tracking of the wheels. In 
order to make the front wheels steer also, the 
motion is transferred to the front castors by 
wire ropes. It will be realised that for any 
angle of turn the nearside front wheel must be 
swivelled through the same angle as the rear 
wheel on the same side, but in the opposite 
direction, and that a similar relationship exists 
between the motions of the offside wheels. 
Thus, all the castors carry circular pulleys, just 
beneath the main frame, around which ropes are 
wound interconnecting front and rear castors 
in the manner shown by Figs. 4 and 6. 


Sterrine Waret Retay 
In the 10-tonner, it will be remembered, 


winnie 





steering was controlled by a lever, which if 
moved, say, to the right, set the castors turn- 
ing in that direction, and which, brought to the 
central position, stopped the movement of the 
castors in the position they then occupied. 
In the new crane steering is controlled by a 
wheel, and there is a “follow-up” action. If 
the wheel, which is fitted with an arrow, is 
turned through any angle, and the arrow is 
kept pointing at the desired destination, the 
castors will turn through a corresponding angle 
and the crane will proceed to that destination. 
This action is effected through an electrical! 
relay mechanism in the steering column thai 
actuates the steering motor switches. The 
steering wheel shaft A—Fig. 3—carries on an 
arm the spring-loaded brushes B, The latter, 
whenever the steering wheel is turned, ‘‘ make ” 
a circuit through an annular contact C and two 
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FIG. 3—-STEERING COLUMN 


part-annular contacts D, one for left-hand and 
one for right-hand turns, mounted in the steer- 
ing column E. A relay mechanism is thus put 
in action to start the steering motor and swing 
the steering castors in the desired direction. 
The steering column E is itself driven from the 
rear steering mechanism—Fig. 4—through suit- 
able rods and the bevel gears F at its base, 
The contacts D thus “follow-up” the move- 
ment of the steering wheel until such time as 
the brush passes on to the gap between the 
right-hand and left-hand contacts, when the 
steering motor is stopped. The firm has in the 
design stage, we understand, a further develop- 
ment of this steering system, in which the 
steering wheel would be mechanically linked to 
the castors, although the actual power to turn 
them would be provided by the steering motor, 
The steering of the crane would then Become 
similar to that of a car. 
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TRAVELLING DrIvE AND FP..AKING 


All four wheels.of the crane are driven each 
by @® separate motor mounted on the castor 
and operating through a worm gear. This 
system automatically provides for the necessary 
differential action. All four wheels are, too, 
provided with cam-operated internal expanding 
brakes. Since the wheels are mounted in castors 
it is necessary to carry the electrical and brake 


same shaft rod-connected to the brake drum 
cam. 

A smaller “ Centurn ” crane, using the same 
steering principle, is also in production. It will 
lift 2, 4, or 6 tons at various outreaches, and 
is mounted on:three wheels, all of which are 
driven. 


“ Centurn ”’ Mositz TENDER 
A works tender—Fig. 5—has also been fitted 





cables through the centre of the castor shaft. 
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Both cables emerge from the shaft above the 
wheel—Fig. 7, The electrical cable goes direct 
to the motor through a tube. That for the 
brakes is wound round a kidney-shaped cam 
before passing to a spring-loaded anchorage. 
When the pull is applied to the brake cable, 
the cam is rocked and moves a lever on the 












Fic. 4—STEERING MECHANISM 


as the name implies, to act as a tender between 
cranes, so reducing the amount of crane travel- 
ingtime. It isa 6-ton affair with a load-carrying 
deck, 8ft. 7in. by 5ft. 6in, The engine is slung 
beneath the main frame, and is clutch-con- 
nected to shafting driving the wheels on one 
side of the vehicle only, thus ensuring drive in 








FIG.{5—“ CENTURN*’ WORKS TENDER 


all circumstances, as there is no need for a 
differential. It was built experimentally to 
see whether so manceuvrable a trolley would be 
useful, particularly for overhanging and long 








loads. It has proved, we were informed, 
remarkably popular in all parts of the works as 
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FiG. 6-ARRANGEMENT OF STEERING ROPE 


@ consequence of its ability to turn sharp 
corners and to work in cramped spaces. It can, 
of course, on Maximum lock be turned about its 
own centre, and it has the further advantage 
when taking sharp corners that the rear wheels 
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FIG. 7—-ARRANGEMENT OF CASTOR 


follow exactly in the track of the leading wheels, 
so that a minimum of gangway is required. 








The Underground Gasification 
of Coal* 


By E. T. WILKINS, Ph.D., M.Se.f 


THE idea of gasifying coal underground is at 
least'seventy-six years old. Reference was made 
to it by Siemens, Mendeleeff, Betts, and 
Ramsay, and in about 1913 preparations for an 
experiment were begun in this country, but war 
broke out before any trials had been started 
and the working was abandoned. : 

Russia alone retained interest, and following 
the formation of the Podzemgaz State Trust in 
1933, experimental work was carried out on an 
ambitious scale with a view to establishing 
industrial p!ants, and some 1500 workers were 
employed at research establishments. Several 
experimental methods were tried, and by 1935 
@ semi-industrial plant was in operation, pro- 
ducing about 300 million cubic feet of gas in a 
period of eighteen months. . 
Experiments were continued in various coal- 
* Reprinted from The Fuel Economy Review by per- 
mission of the Federation of British Industries and of the 
Director of the Fuel Research Station. 


t Fuel Research Station, Department of Scientific 








and Industrial Research. 
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fields, and by about 1938 plans were made for 
at least three full-scale industrial units in the 
Donetz, Ukraine, and Siberia. The largest of 
these was designed to produce 14 million cubic 
feet of gas per hour, equivalent in thermal 
output to nearly 500,000 tons of coal a year. 
These plans were undoubtedly dislocated by the 
war and no‘data are available concerning the 
actual construction or operation of plant. How- 
ever, from the fact that these ambitious pro- 
jects were planned it must be inferred that the 
Russians expected no insuperable operating 
difficulties under carefully chosen conditions. 

In considering the possibility of applying 
similar methods in this country, it is important 
to realise that, in the U.S.S.R., underground 
gasification is part of a larger plan, which 
involves the concentration of interdependent 
industries. It has been proposed that the 
underground gasification stations, for example, 
should provide the gas for town’s supply 
(possibly after enrichment), for electricity 
generation, and for chemical and other indus- 
tries. An example of interdependence appar- 
ently already in existence is the use of the gas in 
an ammonia synthesis plant which returns 
oxygen (obtained as a by-product from the 
matiufacture of nitrogen), for use in the gasifica- 
tion process. It is also hoped to synthesise 
petrol, oil, &c., from the underground gas by 
the Fischer-Tropsch process. 

It will be evident that some of the problems 
associated with the utilisation of underground 
gas find a more ready solution in a country 
undergoing rapid industrial development than 
would be possible where there is a more estab- 
lished industrial organisation. It therefore 
does not follow that the potentialities of under- 
ground gasification in Russia are necessarily 
any criterion of its potentialities in this 
country ; nevertheless, the scheme wacrants 
serious consideration for future developments. 

In addition to the technical background of 
this process, there is an important sociological 
one. Considerable stress has been laid, both in 
Russia and in this country, on the desirability 
of dispersing, as far as possible, with the uncon- 
genial labour of the coal miner. In 1941 it was 
reported that whereas about 70 per cent. of the 
labour in Russian coal mines consisted of under- 
ground workers, in the underground gasification 
stations the figure was 15 per cent., and the 
average output per man employed was corre- 
spondingly increased from 30 tons of coal-a 
month by mining to the equivalent of about 100 
tons (possibly rising eventually to 500—600 tons) 
for the gasification stations. 

On account of this and other advantages 
claimed for underground gasification the view 
is occasionally expressed that the mining of 
coal is now an obsolescent process. It is there- 
fore interesting to note that the Russian experi- 
ments do not appear to have been planned with 
a@ view to the displacement of mined coal. 
Details are available of five coals on which 
gasification experiments have been carried out, 
and all possess features which appear to render 
them difficult for winning by ordinary mining 
methods. It therefore seems that, up to the 
present, underground gasification has been 
considered mainly as complementary to coal 


mining. 

In order to keep these developments in their 
right perspective, it should be noted that coal 
mining in Russia was expanding before the war 
at arate far in excess of that occurring in any 
other part of the world. Some data on the coal 
production and the approximate number of 
miners employed in recent years are given in 
Table I. 


Taste I.—Production of Mined Coal (Excluding Lignite) 























in U.S.S.R. 
Year. 1920. | 1925. | 1930. | 1935. | 1938. 
Output (millions 
metric tons) ... 8 17 47 104 133 
Men employed 
(thousands) ...| 22 47 130 290 370 





It is therefore suggested that the Russian 
experiments, and the possible application of a 
similar technique in this country, are best con- 
sidered as a means of increasing the economically 





available coal resources’ without serious 


upheaval of the existing coal industry. 


MetuHons oF GASIFICATION 


In all the methods so far employed by the 
Russians the aim has been to burn the coal in a 
stream of air (sometimes enriched with oxygen) 
with or without steam, under conditions favour- 
able for the formation of carbon monoxide. In 
the early experiments the coal was broken, 
either by hand or by explosive charges embedded 
at intervals in the seam, so as to simulate as 
nearly as possible normal producer gas practice. 
These methods, however, were extravagant in 
labour and not satisfactory technically, and 
they are now considered obsolete. 

The following three methods have been used 
in more recent work and are said to be suitable 
for use under various conditions :— 

(1) Stream Method.—This method has been 
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Fic. 1—<Stream Method 


applied successfully to coal seams which dip 
steeply, and Fig. 1 is a simplified version of the 
general lay-out. Two galleries, which may be 
about 60 yards long and 100 yards apart, follow 
the dip of the seam and are joined at their lower 
ends by a horizontal gallery A. These three 
galleries thus isolate the panel of 
coal which is to- be gasified. Co: ions with 
the surface are made through shafts B and C. 

The coal is ignited by lighting a fire in gallery 
A, and is supplied with air through shaft B. 
The resulting gases are withdrawn from C. As 
the coal surface of the gallery A burns away the 
fire zone advances upwards along the seam. 
The ash, together with 


any of the roof which e 
may fall, collects in the —_ a 

space below the fire | 

zone. Thus, apparently, 

three difficulties are | 8 


largely overcome; the 





patent. It depends on the development of 
shrinkage cracks and fissures in the coal when 
heated, so that part of the seam becomes readily 
permeable to gas. This condition is brought 
about by making borings from the surface, 
which are arranged as shown in Fig. 2 (b) in 
concentric rings of 20 m. to 40 m. radius, or in 
other regular arrangements. Fig. 2 (qa) illus- 
trates the method of burning. The coal at the 
bottom of the central bore-hole (No. 1) is fired 
and combustion is maintained by air or oxygen 
supplied through a central pipe A. Initially 
the products pass up the annulus and away vid 
the valve B, but as the coal becomes heated 
and fissures form it becomes possible to pass the 
gases through the seam to one of the bore-holes 
(e.g., No. 2) in the first concentric ring, which has 
been fired in a similar manner. The flow is then 
as shown in Fig. 2. When the coal lying between 
these two holes has been gasified, hole No. 2 is 
closed and the next hole (e.g., No. 3) is brought 
into use, and so, it is claimed, the whole seam 
may be worked out. 

A combination of the percolation and stream 
methods has also been proposed. 

(3) Bore-Hole Producer Method.—This is 
stated to be suitable for inclined or horizontal 
seams, especially when the roof is soft. Two 
parallel galleries are driven through the seam 
about 100 yards apart, and these are joined at 
5-yard intervals by bore-holes 4in. diameter in 
the plane of the seam. These holes are sealed 
at the ends until they are required for gasifica- 
tion, and each is fired in turn by an electric 
device operated from above ground. Air is 
supplied through one gallery and the gas with- 
drawn from the other. As the coal burns away 
the bore-hole enlarges until it becomes approxi- 
mately the diameter of the seam. It is then 
abandoned and another started up, but it is not 
clear how air is prevented from by-passing 
through the burnt-out bore-holes. 

This method apparently is only intended for 
use when other methods are unsuitable. 


OxyYGEN ENRICHMENT 


In normal producer practice the use of broken 
coal ensures an ample reacting surface, and the 
relatively small passages ensure that all the air 
is brought into contact with the hot fuel and 
that the temperature is sufficiently high to 
allow the reduction of carbon dioxide to carbon 
monoxide. In the above methods of under- 
ground gasification the reacting surface is the 
wall of a gallery or other passage through the 
coal seam, so that the coal surface is relatively 
small, and there may not be intimate contact 
between air and coal. Consequently there has 





burning coal face is kept 
free frcm accumulations 
of ash, the air flow is 
kept in the neighbour- 





hood of the burning 
coal, and falls of roof do 
not readily block the 








: Zz 
This method, which ,; 
was that used in the 
semi - industrial plant 
already mentioned, has 
been the most success- 
ful so far, but it suffers 
from the disadvantages 
that it is not applicable 
to other than steeply dipping seams, and it 
necessitates some p tory hand working. 
Much effort has recently been put into attempts 
to eliminate hand working altogether by cutting 
passages through the coal by means of high- 
pressure water and by burning with a jet of 
oxygen, but no information is yet available as 
to whether these methods have been effective. 
(2) Percolation (or Filtration) Method.—This 
method, which. eliminates all underground 
labour, is intended for use with horizontal 
seams and is based on Betts’ original British 
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Fic. 2—Percolation Method 


been some difficulty in maintaining an output 
of gas of sufficiently high quality, probably 
due to low temperatures in the reaction zone, 
and the by-passing of air which reacts later with 
the gas made. 

In more recent experiments, therefore, it 
has become customary to induce a more vigorous 
reaction by increasing the oxygen content cf 
the blast, although it is claimed that this 
enrichment ‘is not essential. Evén when tho 
blast contained 30 per cent. of oxygen the 
resulting gas contained over 10 per cent. of 
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carbon dioxide and it may well be that, in 
general, a supply of oxygen for air enrichment 
is desirable for satiefactory underground gasifi- 
cation. By adjusting the concentration of 
oxygen it is said to be possible to control the 
temperature so that it is always high enough 
to favour the formation of carbon monoxide, 
and yet not so high that slagging of adjacent 
strata occurs. 

It has been estimated that oxygen of 90 per 
cent. purity might be produced for 6d. to 8d. 
per 1000 cubic feet. On this basis it may be 
calculated that if this oxygen were used to 
enrich the blast to 30 per cent. oxygen content, 
as in some Russian experiments, the cost of the 
oxygen spread over the total thermal yield 
would amount to about 0-6d. per therm. If 
the cost of oxygen after the war proves to be 
higher than this figure it may be that a less 
pure, and cheaper, grade of oxygen would have 
to be considered. 

Intensive research has been carried out in 
Russia on the preparation of cheap oxygen by 
the liquefaction of air by a process in which the 
expansion and cooling of the compressed air 
take place in a high-speed turbine. 
ever, not certain whether this development, 
which is a continuation by Kapitza of the work 
which he commenced in this country some years 
ago, has yet been applied on a large scale. 

The conclusion would therefore appear to be 


that oxygen enrichment would add an appre- | — 


ciable, but possibly not prohibitive, amount to 
the cost of gasification. 


Gases MADE 
By varying the technique it has been possible 
to vary the composition of the gas to meet 
different requirements. Three different gases 
have been generated, and their compositions 
and calorific values are given in Table Il. 


Tasir II.—Three shard of Gas Made’ by Underground 








Gasification 
(a) (b) (ec) 
Producer gas,|Water gas,| Hydrogen-rich 
per cent. per cent. | gas, per cent. 
la cnn, bones 10-12 21-9 20-3 
CE: oem, ase 23-27 15-0 11-7 
H, ban” te 12-15 50-1 44-7 
Clg ee. se 2-3 5:4 — 
N, ‘ 43-47 7-0 23-3 
Calorific value 
(B.Th.U./ 
cu. ft.) 112-146 245 180 (calc.) 














Nore.—It has been suggested that CO, would be 
removed from the gas before distribution. 


(a) Producer gas, obtained by continuous 
blowing with air, with or without added oxygen 
and steam. The figures given in Table II (a) 
show the result obtained with a blast containing 
27 to 30 per cent. of oxygen. 

(b) Water gas, generated by alternate 
20-min. blasts of air and steam. 

(c) Hydrogen-rich gas, made by a technique 
which was said to work satisfactorily over a 
long period. Air was blown into the seam 
(stream method) at a pressure of 3-5 atmo- 
spheres for four to six hours to produce a gas 
similar to (a). The blast was then shut off for a 
similar period and during this time a gas was 
evolved having a mean composition and calorific 
value as shown in column (c). 

The production of hydrogen-rich gas in these 
experiments has been attributed to the pre- 
ferential diffusion of hydrogen into the adjacent 
strata during the blow period, followed by the 
release of this gas when the pressure was reduced. 
It may be that some of the gas resulted from the 
carbonisation of the coal in the neighbourhood 
of the reaction zone after the interruption of the 
blast. 

The Russians attach considerable importance 
to the manufacture of two qualities of gas in 
this way. It is proposed to use the gas of lower 
calorific value as power gas in boiler installations 
or gas turbines for electricity generation, and 
the hydrogen-rich gas for chemical processes, 
such as the synthesis of ammonia and liquid 
fuel (Fischer-Tropsch process). 


Errrects or SEAM CHARACTERISTICS 


Table III gives some of the available informa- 
tion on trials carried out on coal seams of 
different characteristics. Details are in some 





It is, how- | — 


cases incomplete, partly because of omissions 
from the original papers, and partly because 
some of the Russian journals describing , this 
work are not yet available. 

It is, however, possible to make some tenta- 
tive deductions from these results which indi- 
cate some of the factors to be borne in mind 
when considering the possible application of 
this technique to British coals. 

(a) The Dip of the Seam.—The most successful 
process so far employed is undoubtedly the 
stream method, and the results obtained at 
Gorlovka by this method are widely quoted as 
an example of what may be achieved by under- 
ground gasification generally. Here a word of 









form in which they are not readily removable by 
coal washing processes. In one instance it was 
reported that a large amount of ash residue was 
useful because it gave some support to the roof. 

The coals gasified in Russia have contained 
up to 4 per cent. of sulphur, and it is proposed 
to purify the gas from this impurity before dis- 
tribution. It therefore appears that under- 
ground gasification may improve the 
of utilising those seams which are at present of 
little value because of an excessive sulphur 
content. 

Inherent moisture in the seam appears to 
present little difficulty in the gasification pro- 





cess, but when water finds its way into the coal 


TaBLE III.—Details of Seams Gasified 















































Coal. Seam. 
Expt.| Date, Site. -~— Method. 
Type. Vol. | Ash. |W’k’g)Thick -| Dip. 
m’t’r. depth.) ness. 
% % Ft. Ft. |Deg. 
l 1933 | Schachtinsk (Donetz) ...| Anthracite 2°5 4°5 — 1-3 | 20 | Modified stream 
(broken coal) 
2 (a) 1935 | Gorlovka (Donetz) ..| Coking steam (7) ...| 17 29 200 6 70 | Stream 
(experimental) 
(b) 1938 | Gorlovka (Donetz) --| Coking steam (?) ...| 17 29 400 6 70 | Stream (inter- 
: mediate scale) 
3 1935 }Lisichansk (Donetz) ...| “‘ Longflame” ...| 35 12 |80-110; 2-5 | 43 | Bore-hole— 
producer 
4 1934-36 | Leninsk—K tzh ** Forge coal ”’ .| 44 3°5 65 | 16 2 | Bore-hole— 
(Siberia) producer 
5 (a) | 1933-36 | Krutov (Moscow)... -| “* Low grade ”’ — | 2 65 5 0 | Bore-hole— 
producer 
(6) | 1939-41 | Krutov (Moscow)... ...| Browncoal ... — — a -— — | Percolation 

















caution is necessary. The seam at Gorlovka 
dips at an angle of about 70 deg., and the 
method of gasification employed is one which is 
said to be inapplicable to other than steeply 
dipping seams. Its usefulness in this country 
would therefore presumably be limited. 

For the treatment of horizontal seams it is 
usually assumed that the percolation method 
(attractive on account of its not requiring any 
underground labour) would be applied. This 
raises the question as to whether this method is 
suitable for coals differing in type from the 
brown coal to which it has so far been applied. 

(6) Coal f'ype.—From the Russian references 
to the percolation technique it appears that for 
satisfactory working the coal must develop 
fissures on heating, so that the gases may pass 
through the seam between the two bore-holes. 
This limitation appears to exclude coals of low 
volatile matter, such as anthracites and dry 
steam coals, which undergo little or no 
on heating. It is also evident that the coal 
must not soften on heating, otherwise it forms 
@ plastic layer through which the gases cannot 
easily pass. This limitation may exclude the 
coking coals. 

The only remaining possibilities are the non- 
coking high-volatile coals, but even these may 
be unsuitable because of the relative imperme- 
ability of the coal as it occurs in the seam. It 
is doubtful whether the fissures caused by the 
two fire zones would, in the early stages, span 
the whole 20 to 40 yards of coal through which 
the gases must pass, and, if this is the case, then 
a high permeability or porosity of the coal 
substance is necessary for this process. It has 
been shown that, generally speaking, the high- 
volatile (t.e., low carbon) coals have the highest 
porosity of any British coals, but it is likely to 
be considerably below that of the Moscow brown 
coal. Evidence of this is afforded by the higher 
moisture content of the brown coal (30 per 
cent., as against about 10 per cent. for the most 
porous British coals). 

It will be noted that with the percolation 
process the gas passages in the reaction zone 
(i.e., the fissures) are very much narrower than 
with the stream method, and it is possible that 
the enrichment of the blast with oxygen is not 
so necessary as with the stream method. 

(c) Coal Impurities.—It will be seen that two 
of the coals gasified contain 25 per cent. or 
more of ash. If underground gasification is able 
to make available the energy of inferior seams, 
it would have a special value, particularly when 





the ash-forming constituents are present in a 


seam from adjacent strata the heat loss may be 
sufficient to give trouble. 

(d) Gasification of Thin Seams. —It will be 
noted that one of the seams on which experi- 
ments have been carried out was about 16in. in 
thickness ; normally such a seam would present 
considerable difficulty in economical working. 
The gasification of thin seams is said to be made 
possible by the small heat loss into adjacent 
strata. é 

(e) Fire. Hazard.—The seam at Leninsk is 
thick, horizontal, and of low ash content, but 
there is some indication from the literature that 
this seam is prone to spontaneous ignition. In 
this case it may be that the Russians consider 
underground gasification a possible means of 
eliminating a fire hazard that would be incurred 
if this seam were worked by ordinary methods. 
Gassy seams could presumably be considered 
from the same point of view, and it has also 
been suggested that some of the fire-damp 
absorbed in the coal and adjacent strata would 
be recovered with the producer gas and add 
appreciably to the calorific value. 

(f) Seam Depth—All the Russian experi- 
ments have been carried out on relatively 
shallow coal seams, and this minimises the cost 
and effort involved in the preparatory work. 
For example, assume that the percolation 
method is being applied to a 6ft. seam of coal 
existing at a depth of 65ft. as at Moscow, and 
that the bore-holes are spaced 30 yards apart. 
Then each bore-hole would make available 
about 1000 tons of coal. The cost of boring 
depends on a number of factors, including the 
type of rock and the size of drillings required ; 
but assuming an optimistic figure of £1 per foot 
for a 10in. diameter hole, then the cost for 
drilling is 16d. per ton of coal available for 
gasification. If it were economic to spend as 
much as, say, 10s. per ton on drilling, then the 
maximum depth of drilling for a 6ft. seam would 
be 500ft. 

If a number of seams occurred close together 
it is possible that a method could be devised for 
working them from the same bore-holes. This, 
however, introduces many complications. 

(g) Percentage of Coal Gasified.—No definite 
data have so far been obtained on this aspect 
of the process. One reference says that the 
proportion of coal gasified is at least as great as 
that recoverable by normal methods of mining, 
but the source of this claim is not disclosed. On 
this point it has been suggested that the process 
may be compared to an underground carbonisa- 








tion process in which the products of com- 
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bustion of the heating gases are mixed with the 
distillation products, and coke is left under- 
ground. It is worth noting that at Schachtinsk 
an anthracite containing only 2-5 per cent. of 
volatile matter was gasified by a process which 
resembled the stream method, except that there 
was prelimi breaking of the coal. 

(h) Cost.—The cost of producing gas by under- 
ground gasification is said to be about one- 
third of that with normal producers. In one 
instance the figures are given as between 7:5 
to 18-75 kopecks (ld. to 2d. per therm), 
against 37-5 to 62:6 kopecks (4d. to 6d.) for 
normal producer gas. The capital expenditure 
is said to be 60 to 70 per cent. of that of normal 
gas generator plants, the principal costs being 
those of the blast and power supply installations. 
These » however, have little meaning 
without details on how they have been deduced. 


SUMMARY 


Of the two most attractive methods of under- 
ground gasification, one appears to be applicable 
only to steeply dipping seams, and the other to 
require coal properties not found in all British 
coals. The methods so far tried in Russia may 
not be suitable for application to coal seams 
now being mined by conventional methods, but 
it may be that they can be applied to certain 
seams which now present difficulty in working. 
This conclusion conforms to the Russian prece- 
dent, for in that country experiments appear to 
have been confined to seams which present 
some difficulty in mining for various reasons, 
including (i) thinness of seam, (ii) excessive 
angle of dip, (iii) underground fire hazard, 
(iv) high ash content of coal. 

There are known difficulties in operation, 
such as that of maintaining a regular supply of 
gas, and information on a number of points is 
lacking. Until more information is available, 
the potentialities of the process in this country 
cannot be accurately assessed. 








Ametican Engineering News 
Consolidation of Railway Track 


In the maintenance of railway track 
or permanent way & universal trouble is the 
settling, shifting, and disintegration due to the 
continual influences of wind, rain, weather, and 
passing loads. Four methods used by American 
railways to counter these influences are placing 
concrete slabs under the ballast, consolidating 
the soil of the subgrade or formetion with 
cement grout, consolidating the ballast in the 
same way, and consolidating the ballast by the 
use of asphaltic solutions. The first of these 
methods is used mainly on soft ground for main 
lines. carrying heavy traffic, but the others are 
of wider application, and cement grouting has 
passed the experimental stage. After extensive 
experimenting as to equipment and methods, 
the Santa Fe line is grouting the earthwork on 
100 miles of busy double track in clay and soft 
soil, where special drainage methods proved 
ineffective. Pneumatic pressure was first used, 
but has been superseded by hydraulic equip- 
ment. Ten gangs complete about 2 miles per 
week, but in some cases an advance of more 
than 3 miles is made, and this is expected to 
increase as the forces become familiar with the 
operations. The injection pipes are generally 
5ft. long, but up to 10ft. where water pockets 
are encountered. Holes are put down by pneu- 
matic hammers, and are plugged by wooden 
stakes until the grouting gang reaches them. 
Generally, similar methods are employed in the 
grouting of ballast, as practised both on the 
open line and in the paved tracks of freight 
terminals end manufacturing works. The use 
of asphalt-coated stone ballast has been tried 
to a limited extent on two railways ; it is found 
that it sheds, water, does not heave under the 
action of frost, and requires a minimum of 
maintenance work. After the ballasting is 
completed it is sprayed with the hot asphalt. 

The use of eight-coupled locomotives 
for high-speed freight trains on American rail- 
ways continues to increase, but the total wheel 





arrangement varies, including 4-8-4, 4-8-2, 
and 2-8-4. This is due largely to differences in 
total weight and distribution of weight. New 
engines of the Lehigh and Hudson Railroad are 
of the 4-8-2 class, with cylinders 28in. by 3lin., 
driving wheels 73in., and total engine weight of 
210 tons. The four-wheel leading bogie is con- 
sidered preferable for high speeds, and the 
weight distribution does not require a four- 
wheel trailing bogie. On the other hand, a 
batch of new engines for the Chesapeake and 
Ohio Railroad are of the 2-8~4 class, with 
booster engine on the trailing truck. The lead- 
ing two-wheel bogie has a swing of Tin. for 
curves of 300ft. radius, with lateral motion 
control device, and roller bearings on both 
bogies. The valve gear is of the Baker type, 
with power reversing gear. A mechanical 
stoker feeds the bituminous coal fuel, and both 
fire-box and combustion chamber are.of welded 
construction. A cast steel bed or frame includes 
the cylinder heads and several other parts. The 
general dimensions of these Chesapeake and 
Ohio locomotives are as follows :— 


69,350 Ib, 
83,750 Ib. 
26in. by 34in. 
l4in. 


Tractive effort . — 
Tractive effort with booster bee 
Cylinders ... Tyee oes 
Piston valves, diameter Gs 


Valve travel, maximum . 8in. 

Driving wheels ... 5ft. 9in. 

Wheel base, driving 18ft. 3in. 

Wheel base, engine ... 42ft. 

Wheel base, engine and tender 93ft. 

Weight on drivers ... . 146 tons 

Weight on leading bogie | 22 tons 

Weight on trailing bogie 62 tons 

Weight of engine ‘ 230 tons 

Weight of tender ... wad 156 tons 

Weight of a and tender aa 386 tons 

Boiler pressure... . nace 245 Ib. 

Boiler diameter.. 86in. 

Fire-box 135in. by 96in. 

Grate area . ei 90 square feet 

Combustion chamber, length fai 42in. 

Tubes, length sie 19ft. 

Heating surface, ce, evaporative ote 4770 square feet 

Superheati OB es aks 1950 square feet 

Coal on ten pa nis 30 tons 

Water in tender 21,000 gallons 

Tender bogies ... Two six-wheel 
New Water Treatment Features 


Tests made at a war industry plant, 
and recorded by the American Waterworks 
Association, show that it is feasible—economic- 
ally as well as practically—to recover calcium 
carbonate from the sludge of water softening 
plants and also to burn it to produce lime suit- 
able for use over again in the softening plant. 
As a further development, the calcium car- 
bonate in finely divided form can be used for the 
improvement or fertilising of soil and for a filler 
in the manufacture of materials for roofing and 
other purposes. In the recovery of the carbonate, 
the sl ing 5 per cent. of solid 
matter—is delivered to two thickener tanks, 
26ft. in diameter and 12ft. deep. The sludge 
from these—with 80 per cent. moisture—is fed 
to a centrifuge, the cake from which, with 30 per 
cent. moisture, is passed through a pug mill 
and a flash dryer, from which it emerges with 
a moisture content of only 0-25 per cent., ready 
for in . The process may be 
simplified by the use of a continuous centrifuge, 
and may be modified for application to both 
large and small quantities of the original sludge. 
Military sanitation, in the way of providing 
pure water for troops ir the field, has led to the 
development of equipment for diatomite filtra- 
tion by the Engineer Corps of the United States 
Army. This action followed the failure of sand 
filters to remove certain polluting elements at 
the high rates of filtration employed in field 
service, these rates ranging from 6 to 12 gallons 
per square foot per minute. Tests of diatomite 
or diatomaceous earth showed that it removed 
all elements under very severe operating con- 
ditions. In the filter this medium is placed 
upon a base formed by cylindrical particles of 
porous refractory materials. Filtration equip- 
ment with 34 and 10 square feet of area for 
rates of 15 and 50 gallons per minute weigh 
50 Ib. and 350 Ib. respectively, independent of 
the pumps. 


Tornado Destroys Big Bridge 


The mgin spans of the bridge over the 
Mississippi River at Chester, Illinois, were 
blown over and wrecked by a tornado-like wind 





storm on July 29th. The bridge consisted of a 
continuous through truss forming two spans of 
670ft. on three piers at about 100ft. above the 
water and having steel viaduct approaches. It 
was a highway toll bridge, and was put into 
service in 1942. On the east side, the river 
bank rises steeply to about 120ft., but the west 
side has a stretch of low and marshy land. 
Following the destruction of the Tacoma sus- 
pension bridge by a wind storm in:1940, there 
seemed to be a certain similarity, but com- 
parison of the two accidents shows a funda- 
mental difference in the conditions. The 
Tacoma bridge was of novel design in several 
ways, which have been proved to share in the 
responsibility, and the wind that wrecked it 
had a velocity of only about 40 miles an hour. 
On the other hand, the Chester bridge was of a 
normal design, and very similar to many other 
bridges of its type. The wind, however, is esti- 
mated to have reached a velocity of more than 
150 miles, or to have had a violent vertical com- 
ponent acting on the solid concrete floor or 
deck. In the design of the structure, following 
normal or conservative methods, a wind pres- 
sure of 40lb. was provided, equivalent to a 
velocity of less than 100 m.p.h.’ To overturn 
the 1340ft. structure a pressure of 83 lb. and 
velocity of 160 miles would have been estimated 
as necessary. Some witnesses of the accident 
have reported seeing the funnel-shaped cloud 
that indicates a tornado, and others reported 
that the west end of the structure was lifted 
clear of the pier and then, turned over, carrying 
down the rest of the strugture. While awaiting 
further study and analysis of the conditions, it 
seems likely that bridge specifications may have 
to be modified by providing for heavier uplift 
and designing stronger anchorages to the 
supporting piers. 


Post-War Construction in the United States 


A report of the American Society of 
Civil Engineers on preparation for post-war 
construction points out that while there is 
much talk about great post-war plans, there is 
actually neglect to prepare on even a minimum 
scale the construction which will be necessary 
in the first post-war year. To prepare for total 
war @ mighty construction and conversion pro- 
gramme was carried out, with all kinds of short 
cuts to expedite progress, and with cost ruled 
out as a delaying factor. Decisions had to be 
made, finance arranged, land and legal diffi- 
culties overcome, and field inspections, draw- 
ings, specifications, and contracts hurried 
forward as rush work. Asimilar period of transi- 
tion will be required to restore peacetime con- 
ditions and economy. Engineers and architects 
should be busy all over the country on public 
and private projects, laying the groundwork for 
such a transition period. Decisions should be 
made now as to what construction, conversion, 
or modernisation will be undertaken. Finances 
should be arranged, land acquired, and legal 
problems overcome in advance. Delay in all 
this groundwork and continuance of the stage of 
talking and dreaming will mean needless un- 
employment and delay in the production and 
distribution of peacetime goods and services 
adequate for the released civilian buying power. 
Until construction planning is done, the useful 
employment of labour is held up, both on the 
sites and in the industries supplying materials 
and equipment. And reconversion of factories 
must be completed before workers can be 
employed to produce peacetime products. A 
basic need, for final plans and specifications on 
necessary State and local public works is 
delayed while the authorities wait to see what 
Federal aid may be expected. It is estimated 
that to avoid bringing our fighting men home 
to face unemployment and make-work jobs, 
there should be by next July construction plans 
ready for contract letting to the extent of 
£4,000,000,000. 








Russian ELgcrrirication.—According to a 
recent report, the U.S.8.R. is electrifying the section 
of railwa' rom links Chapaevsk, Kuibyshev, and 
Kinel. first portion is expected to be opened 
for traffic shortly. 
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The prices quoted herein relate to bulk quantities. 


4 Loe we 
Bulk Buying of Raw Materials 


A statement regarding the policy of Govern- 
ment bulk buying of raw materials So recently been 
issued by the British Federation of Commodity and 
Allied Trade Associations, Ltd. It recommends 
that before the country is committed to t-war 
schemes of Governmental bulk buying the whole 
subject should be open to discussion and investi- 
gation. In the —s pall the legitimate economic 
advantages of uying have been secured 
through the tnatttatioont oe have developed 
under free trading, and the commerce of this country 
above all has for poo i been conducted by bulk 
purchase on a prodigious scale. The implication i in 
all the new proposals, the statement continues, is 
that @ Government can secure benefits which are 
not available under free and open t It is 
never clear to whom these benefits will accrue, since 
in many cases the same scheme is supposed to satisfy 
a producer demand for higher prices and a consumer 
need for lower prices. In the + bane supplies of 
numerous commodities have fated ‘Chpough 
a market machinery chacestetlond ages specialised 
institutions, specialised equipment, and specialised 
skill, which in themselves have sepa reduced the 
unit cost of the commodities and have secured all 
the legitimate economic advantages of large-scale 
dealing. The commodity markets have provided 
the organisation for continuous trading in a very 
wide range of qualities and grades ; they have also 
correlated world supply and demand, maintained a 
current uniform world price, and have, at the same 
time, provided insurance against seasonal fluctua- 
tions. In wartime, with the predominance of 
strategical considerations, in a disrupted world 
market, and in continuous conditions of extreme 
shortages which permit consumer choite to be over- 
ridden and refinements of quality and grade to be 
ignored, Governments have been able to usurp 
trading functions, and to operate for the most mci 
independently of economic calculations. 
statement of affairs might continue indefinitely to 
the detriment of the consumer, and it is not verre 
ceding to conclude from wartime experience that 
: eaopesah should be conducted by similar 
press. Sy n the volume of transactions 
has proceeded wth the and responsibilities 
being carried by individual traders, and disputes 
have been in the main settled by arbitration within 
the trades without recourse to the ordinary law 
courts. Under this merchant régime, the statement 
observes, supplies were plentiful and economic to 
the consumer, and production was increased to the 
benefit of the producer. The statement concludes 
that it is now proposed to place commerce on a 
political footing, and to substitute arbitrary 
authoritarian bargaining for free and open trading. 
The international friction which would arise under 
—_ a system of State bargaining is not atouk to 
oresee. 


The Pig Iron Market 
There have been few new developments in 
the pig iron market in recent weeks. For several 
months now the demand for pig iron from the 
jobbing and engineering foundries has been irregular, 
as the production of special castings for Govern- 
ment ses has tended to decline. Orders 
pesca yas a have amounted to only a moderate 
tonnage and cover, chiefly, the heavy electrical and 
machine tool industries, In some districts the 
steelworks continue to consume a good tonnage of 
hematite pig iron. The light canes industry is, 
pet id busily employed, Building and domestic 
up more of the production of the 
light egetinan industry, and there is a oe raeee oat 
demand for increased quantities of high-phosphorus 
pig iron. At present the stocks of this description 
appear to be on the small side.at the producers’ 
works, and the foundries which consume much of 
the high-phosphorus pig iron are finding that the 
= they hold will not last them for more 
few weeks. Supplies of low and medium- 
phosphorus pig iron are not short. Producers are 
pp employed, and in most districts there is 
teady demand for these grades. The hematite 
pouinien does not improve very much, and the 
Control exercises a good deal of caution in making 
allocations of this description. In some districts | are 
the heavy engineering foundries are taking up 
refined iron as a substitute, with the result that a 
fair demand for this description has arisen. The 
position of the textile machinery industry has 
recently been clarified to some extent and makers 
have agreed to give priority to home orders and 
reconditioning. The rate of supply — largely 
upon Government release of plant and materials, 
but it is reasonable to expect that textile machinery 
uan- 
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Unless otherwise specified home trade quotations are delivered: f.0.t. 


Export quotations are f.o.b. steamer 


supplies gives rise to some anxiety. Foundries are 
recei such quantities of coke as are available to 
them, but it is not possible for them to build up 
any appreciable stocks, and many of them have to 
rely on supplies being made as frequently as possible. 


Scotland and the North 


In recent months the activities of the 
Scottish iron and steelworks have been declini 
Production is at a lower level than at the end of last 
year, and the flow of new business is now somewhat 
limited. The demand for iron and steel for war 


although, .of course, war requirements must still 
be given first consideration. In this respect 
some improvement in recent business may be 
attribu’ to an increased call for shell steel. 
The bn pdr are not taking such large 
quantities of gh © cre as they were, and now 
seem to require plates of lighter thicknesses. 
The active demand for light and medium sections, 
which was noticeable earlier in the year, is diminish- 
ing with the approaching completion of many 
Government contracts. Heavy joists and sections 
are in slight request, and at present there seems to 
be little likelihood -that the structural engineers 
will make any big increase in their demand for these 
descriptions. Business in sheets is good and has 
+ ay maintained at a high level for several months. 
ane tee congee gauges of sheets have the best demand, 
and there are indications that a fair amount of 
business will be carried over to the early part of 
next year. The re-rolling mills are less busy than 
they were, as Government requirements from them 
are on & scale. Most of the re-rollers 
can now promise reasonably early delivery of the 
orders being received. The supplies of billets and 
other sernis to the re-rolling mills are good and can 
be met comfortably by home steel producers. 
Operations at the Lancashire iron and steelworks 
have slackened during the past few months. In 
the early part of this year large supplies of steel 
were being called for by engineering firms and there 
was an outstanding demand for plates. Plate mills, 
however, now find themselves in a position to 
promise much prompter delivery of the orders they 
are receiving. A steady demand for plates continues 
to be made by loecunstive builders, and reasonable 
quantities are also being taken up by some of the 
electrical engineering firms. Mild steel bars are a 
bright feature of the market, but there is little 
fresh business in alloy steels coming forward at 
present. The busy conditions of the wire mills 
continue, and make extensive demands on the 
supplies of semi-finished steels. On the North-West 
Coast there is general activity in the steelworks. 
Considering the conditions prevailing throughout 
the industry, there is a tonnage of orders in 
hand here, especially for , angles, and billets. 


The North-East Coast and Yorkshire 


The iron and steel industry on the North- 
East Coast is now less busy than at any time since 
the war began. During the earlier months of the 
year production was maintained at a high level, 
but more recently the works have not been 
employed to their full capacity. Government orders 
are now declining, and the amount of new business 
being placed is not large. The recent pronounce- 
ment of the President of the Board of Trade con- 
cerning exports does, however, give some encourage- 

ment to the hope that before long there may be 
some relaxation of present restrictions on the 
industry. Present business in semi-finished steel 
products is good, and some manufacturers are well 
provided with orders for delivery in the first period 
of next year. The demand for plates is much less 
than it was a few months ago. There is little 
request for plates of the heavier thicknesses, and the 
mills do not find it difficult to promise good delivery 
of the orders for plates of lighter thicknesses which 
they are receiving. Heavy joists and sections con- 
tinue to be in poor demand, and the outlook for 
any immediate increase is not very promising. The 
sheet mills keep up @ high level of employment. 

Business in sheets of the lighter gauges is very 
active and orders are booked for delivery some 
months ahead. Good qugntities of colliery material 
also in request. Conditions in the Yorkshire 
steel industry are moderately good. Makers of 
basic steel are not so busy as they were at the end. 
of last year, but they have a considerable amount 
of work in hand. Their supplies of raw materials 
are not difficult to obtain. With the hope of 
removal of lease-lend restrictions, makers look 
forward to a steady demand for steel that will be 
required for various reconstruction schemes. The 
request for acid carbon steel is fairly well maintained, 

although over the last few weeks there have been 


lining. | the year there are hopes 


production purposes has generally decreased, | },,; 


The Midlands and South Wales 
The iron and steelworks in the Midlands 
are now experiencing quieter conditions than those 
which prevailed earlier in the year. Some firms 
have a reasonable number of contracts in hand, but 
others do not find it easy to arrange for continuous 
employment. In the Midlands districts there have 
been few recent developments, but with the turn of 
of an increasing volume of 
business. A few months ago the demand for plates 
was strong, but now the plate mills are not working 
to Poon (aa ugh some additional business is 
The re-rolling mills keep up a high 
rate te of activity, and the business in hand appears 
to be sufficient to maintain that activity for some 
months. Small steel bars and sections are in 
good demand, although present requirements of 
these iptions are not so great as they recently 
were. Colliery material is, however, being called 
for in considerable quantities. The sheet makers 
are working at good capacity and the indica- 
tions are that this activity will be maintained. 
Business in alloy steels is not very active and the 
quantities asked for are usually of the less expensive 
kinds, which are taken up by sections of the general 
engineering industry. The Midland ironworks 
remain fairly busy. Wagon builders provide the 
ago demand for bar iron, and littie business 
passing with the shipbuilding industry. In 
South Wales the steel industry is finding moderately 
good business in the present demand for semi- 
finished steel. Trade in heavy plates and sections 
is slow and many producers of these descriptiors 
would welcome further orders for the New Year. 
Light plates and sections, however, are in request. 
The production of billets and sheet bars is good and 
little difficulty is experienced in meeting the 
demand for them. The South Wales sheet works 
are busy and, in some cases, are fully booked. There 
appears to be a continued steady demand for black 
sheets. The tinplate works are actively employed, 
but the market is not so brisk as it was a few weeks 
ago. No great amount of business in tinplates for 
export is at present being transacted, and the 
number of home consumers placing orders for the 
first period of 1945 seems to be lower than was 


expected. 


Iron and Steel Scrap 

The state of the iron and steel scrap market 
is not so active as it was at the end of last year. 
At that time there was a regular demand for most 
descriptions. This general demand has lately shown 
some ine, but nevertheless a fair amount of 
business is being transacted. Buyers are, however, 
showing greater discrimination over the qualities 
they are prepared to take up. On account of the 
holiday period: the issue of truck labels has been 
somewhat restricted, but good heavy mild steel 
scrap is being of readily to the steelworks. 
The Flt for:this description has been main- 
tained for several weeks now, especially in furnace 
and cupola sizes, and supplies appear to be adequate. 
In some districts business in the lighter varieties of 
melting scrap has improved a little, but in general 
this description is not in keen request, and there 
are quanbtinn available which are not taken up 
very easily. Supplies of bundled steel scrap and 
hydraulically compressed steel shearings provide 
very good business, and the demand for them con- 
tinues to be strong in all districts. Mild steel turn- 
jngs are in moderate request and the quantities of 
this description now offering are less than was the 
case earlier in the year. There is little call at 
present for alloy scrap, and in recent months it has 
been possible for consumers of this material to take 
up quantities at prices below the maximum fixed 
by the Control. Prods i in compressed basic bundles 
has shown some improvement recently, and for the 
most _part the presses are well occupied. The 
market in mixed wrought iron and steel scrap is 
generally not very active at present. In some dis- 
tricts heavy material of this description is in fair 
request, but there is little demand for the lighter 
varieties. Conditions in the cast iron scrap market 
may be described as uneven. Consumers are ready 
to take up regular quantities of heavy cast iron 
scrap, and show a preference for large pieces and 
furnace sizes. In some districts an increased demand 
in light cast iron scrap is to be noticed, with some 
restriction of supplies. There is also some scarcity 
of cast iron machinery scrap. The cupola sizes of 
this description are providing active business in 
most districts. The demand for cast iron borings is 
maintained and most of the supplies are quickly 
absorbed. Heavy wrought iron scrap also finds 
quite a ready market, and the quantities offered, 
both of sheared and unsheared material, are dis- 








makers may soon be ready to take up large q 
tities of pig iron. The present position of coke 


signs of a decrease in business. 


posed of without difficulty. 








518 


THE ENGINEER 





Dee. 29, 1944 








Notes and 
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Rail and Road 


Motor VEHICLES FoR War Service.—It has 
been revealed recently that 300,000 American and 
Canadian vehicles have been shipped across the 
Atlantic in millions of parts and assembled in Britain 
for use on the Western war fronts by British, 
Canadian, and United States Forces. Journal of 
Commerce says that this vast assembly programme 
was started in 1940 by the Mechanisation Bra ‘ch of 
the Ministry of Supply. In May of last year the 
number of plants had increased from the original 
twelve to thirty-nine, employing 100,000 workers. 
Maximum weekly output of 6537 assembled vehicles 
was reached in April, 1944. 


A.S.M.E. Mepat Awarp.—The American Society 
of Mechanical Engineers’ Medal has been awarded 
to Mr. Edward G. Budd, president of the Budd 
Manufacturing Company. The citation accom- 
panying the Award says of Mr. Budd: “ He was a 
pioneer in the development of the welded all-steel 
automobile body and the steel disc automobile 
wheel. He also pioneered development of the 
‘shot welding’ process which made practical the 
use of stainless steel in structures, such as railway 
passenger vehicles, bus and lorry bodies and air- 
craft. He was the leader in the construction of 

lightweight railway passenger trains 
with their many innovations.” 


Motor VreHIcLE HeapLamps.—The Ministry of 
Home Security has announced that urgent opera- 
tional necessities require the use of unmasked head- 
lamps on Service motor vehicles, and as it is not 
desirable to have different lighting standards in 
operation for different classes of vehicle, the 
Government has decided to extend the relaxation 
to civilian motor vehicles. Headlamps may there- 
fore now be used unobscured, subject to normal 
peacetime regulations made by the Minister of 

rt, but they must be promptly extinguished 
if at any time the police so direct. Restrictions on 
the side lights and rear lights of motor vehicles and 
on the frorft lights of pedal cycles have also been 
withdrawn. 


New Zeatanp Rarways.—In the year ended 
March 31st last, the New Zealand Railways handled 
the greatest volume of traffic in their history. The 
annual report reveals that passenger traffic was 
6-67 per cent. higher than in the preceding year, 
and that freight traffic reached the record figure of 
9,026,626 tons, an increase of 1-56 per cent. over 
1943. The Minister of Railways has pointed out 
that during the war period the extraordinarily 
heavy volume of traffic has meant abnormal wear 
and tear on the rolling stock, track, and equipment 
generally, while the shortage of material owing to 
war requirements, coupled with the difficult man- 
power situation, has n ily theant that less 
renewal and replacement work could be done than 
would have been the case in time of peace. 


Propucer Gas in SwepEN.—At present there 
are about 75,000 producer gas vehicles, most of 
them lorries, running on Swedish roads. In addi- 
tion, about 14,000 tractors and a large number of 
ems and other boats, as well as stationary engines, 

operated on charcoal or wood. The great 
pacer of rubber and lubricants has prevented the 
adoption of producer gas on a still larger scale. 
Otherwise, it is likely that considerably more of 
Sweden’s 250,000 pre-war motor vehicles would 
have been running on this fuel. But in spite of its 
high standard of perfection, the Swedish producer 
gas experts do not seem to believe in a large-scale 
survival of producer gas traction when petrol is 
once more available. The head of the Swedish 
State-owned producer gas company, Mr. Gunnar 
Magnusson, recently stated that on the whole the 
production of producer gas sets had ceased, both 
at this and at the private Swedish companies, but 
there was still a brisk demand for spare parts. 
He did not think that car and lorry owners would 
continue with producer gas after the war, but he 
believed that it would still be used at certain places 
for stationary two-stroke engines, from which a 
full horsepower output could be obtained by 
producer gas. 





Memoranda 


Personal and Business 


Mr. T. Satz, sales m: r, has been appointed 
a director of Wellington Tube Works, Ltd. 


Caprarn H. Vrvran. has been appointed to the 
board of Associated Electrical Industries, Ltd. 


Mr. Jon Wittiamson has been appointed 
managing director of Coltness Iron Company, Ltd. 

Tue IystrruTion or HEATING AND VENTILATING 
ENGINEERS has its address to 72-74, 
Victoria Street, London, S.W.1 (telephone, Victoria 
0146/7). 

Mr. A. J. Newman is retiring at the end of the 
month from his position of chief engineer and 
general manager of the Bristol Corporation Elec- 
tricity Department. 

Mr. S. W. Rawson has been elected chairman of 
Michell Bearings, Ltd., in succession to the late 
Sir Charles Craven. Commander E. R. Micklem 
has been appointed a director. 

Tue Mrnister OF War TRANSPORT has appointed 
Mr. W. O. Hart as Head of the British Merchant 
Shipping Mission in Washington in place of the Hon. 
J. 8. Maclay, who has returned to this country. 


Lreut.-CoLoNEL Ivor FRaSER has been appointed 
a director and Mr. C. M. Auty technical director of 
W. J. Fraser and Co., Ltd., Dagenliam. Mr. Auty 
has for ten years been senior process chemical engi- 
neer of the company and will continue to be mainly 
responsible for process and research activities. 


EncuisH STEEL Corporation, Ltd., announces 
that Mr. F. Pickworth has been appointed managing 
director of the Corporation and its subsidiaries, the 
Darlington Forge, Ltd., and Industrial Steels, Ltd. 
Mr. F. 8. Beale, at present assistant secretary, 
has been appointed secretary of the Corporation. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach thie office on, or 
coun eee Sees Oe eee 
the meetings. In all cases TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


—_——_—_— 


Glasgow University Engineering Society 
Thursday, Jan. 1\th.—James Watt Magincering Labo- 





ratories,“ The University, Glasgow. 
Night. 6.30 p.m. 
Institute of Fuel 
Monday, Jan. 8th—N.E. Section: . Central Station 
Hotel, Newecastle-upon-Tyne. ‘The Molecular 


Nature of — ‘oal Bitumens,” H. L. Riley, 
J. Blaydon, and H. E. Gibson. 5.15 p.m. 

Wednesday, Jan. 10th.—Inst. of Electrical Engineers, 
Savoy Place, Victoria Embankment, W.C.2. 
“* Methane,’ ’ Sir Alfred Egerton and Malcolm Pearce. 
2.30 

Wednesday, J Jan. 17th_—MipLanp Section : James Watt 
Memorial Institute, Birmingham. ‘‘ The Properties 
of Refractory Materials and their Significance to 
Fuel Economy,” A. T. Green. 2.30 a 

Friday, Jan. 19th.—Scorrisn SEcTION : oyal Technical 
College, Glasgow. ‘‘New Era in Combustion,” 
D. T. A. Townend. 5.45 p.m. 


Institute of Welding 
Wednesday, Jan. 17th.—L&Eps Brancu : Great Northern 
Station Hotel, “The Reclamation and 
Repair of Rolling Mill Rolls,” E. Ryalls. 7 p.m. 


Institution of Automobile Engineers 
Sunday, Jan. 14th.—Lonpon Grapuates: 12, Hobart 
Place, S.W.1. ‘Problems for the Post-War 
Inventor,” Granville Bradshaw. 3 p.m. 


Institution of Civil Engineers 
Tuesday, Jan. 2nd.—Worxs ConsTRUCTION DIVISION : 
Great George Street, 8.W.1. “ The Organisation of 
Civil Engineering Work,” Lieut.-Colonel C. M. 
Norrie. 5.30 p.m. 





Monday, Jan. 8th.—N,. Imetanp Assoc.: Queen’s 
ages Belfast. ‘“‘ The re Be Concrete 
nears — See ral Mixing 


Tuesday, Jan. > ell nd A Division : 
Great George Street, 8.W.1. “ Lay-Out of Road 
Intersections,” A. J. H. Clayton. 5.30 p.m. 

Institution of Electrical Engineers 
Monty, Jan, 8th.—S, Miptanp Centre: Grand Hotel, 
ener yg ne of an ee "2D, B. 


Puede dae "et. Sonne Centre: Royal Technical 
Street, Glasgow. “ oe 
Tne al of Electricity to Mines,” 
Motoalf. 6.15 p.m. 
Friday, Jan. 19th.—MEASUREMENTS SECTION : Savoy 
Place, Victoria Embankment, W.C.2. “The Fixing 
of Confidence Limits to Measurements,” H. J. 


Josephs. 5.30 p.m. 
Institution of Engineers and Shipbuilders in Scotland 
bear's Jan. 9%th.—39, Elmbank Crescent, Glasgow, 
“The Shipping Situation: An <a waemercaarel 
Captain F. P. Longton. 6.30 p.m 
Institution of Mechanical Engineers 
Saturday, Jan. 6th—N.W. Grapvuates: Engineers’ 
ub, Albert S weed Manchester. —— 
Practice and E: ” H. Marsden. 2.30 
Tuesday, Jan. oh—8. ates Braxcu: Mac faeth 
Hotel, Swansea. ‘‘ Research and Development in 
Aeronautics,”” H. E. Wimperis. 3 p.m. 
Thursday, Jan. 11th.—Scortish Branon: Royal Tech- 
” College, Glasgow. ‘‘ Machinery for eens 
Bridges and Other Movable Structures,” J. M. 
Baxter. 7.30 p.m. 
Friday, Jan. 12th. ee sing: Gate, St. James’s Park, 


Westminster, “ Fluid Film — of 
Parallel Those Surfaces,” A. F and “An 
loratory my of Oil Grooves in P in Bearings, id 


Saturday, eo a RW. Section: Engineers’ Club, 
Albert Square, Manchester. ‘‘ Applied Research,” 
H. R. Ricardo. 2.30 p.m.—YorKsHIRE BRANCH : 
Hotel Metropole, Leeds. “Railway Mineral 
Wagons,” Duncan Bailey. 2.30 p.m. 
Monday, Jan. 15th.—Yorxsuire Brancu: Midland 
Hotel, Bradford. ‘Developments in Textile 
Dyeing and Finishing Machinery,” K. 8. Laurie. 
6.30 p.m.—N.E. Branou: "Wining Institute, 
Veville Hall, Newcastle-upon-Tyne. “Surface 
Finish,” E. W. Greensmith. 6 p.m.—MIDLAND 
Gnapvares : — Neha ee a 
irmingham. us; Development of ilers for 
Industrial Plants,” R. Hulse. 7 
Friday, Jan. 19th.—Storey’s Gate, Wns 4,-7.1. 
“The Engineer and the Nation’s Money,” A. R. 


Vickers. 5.30 p.m. 
Junior Institution of Engineers 
Saturday, Dec. 30th.—Bristou Branon: Merchant 
Venturers’ T: , Unity Street, Bristol. 


“* A Survey as to Possible Im 
of Automobiles pn eae 
_ Wilfrid Lund. 2. 9 


verments in Lighting 


Service Vehicles, 


Manchester. 
Friday, Jan, 12th. oe, 
Stability of Retaining 


ictoria Sees, 8. ae Le 
Walls and Clay Slopes,” 
W. H. Ward. 6.30 p.m. 


Friday, Jan. 19th.—39, Victoria Street, 8.W.1. ‘‘ The 
Repair of Bridges ‘Damaged by Enemy Action on 

the Southern Railway,” A. Dean. 6.30 p.m. 

London Association of Engineers 
Saturday, Jan. 6th.—Charing Cross Hotel, W.C.2. 
“Occupation Selection, oa Dr. B. H. Kirman. 
2.30 p.m. 

Manchester Geological and Mining Society 
Tuesday, Jan. re aa 's Chambers, 5, John Dalton 
Street, ee ye Ey Eee at the Coal 
Maynard and J. 8. Jones. 2.45 p.m. 


North-East én elise of Engineers and Shipbuilders 

Friday, Jan. 12.—Mi Institute, Newcastle- : 

Tyne. “ Measuring ruments for Use in Engi- 

neering and Shipbuilding,” B. A. Robinson. 6 p.m. 
Royal Society of Arts 

Wednesday, Jan. 10th.—John Adam Street, Adelphi, 
W.C.2. ‘‘How Wrecked and Sunken ’Ships are 
Salved,” G. R. Critchley. 1.45 p.m. 

Tuesday, Jan. 16th,—John Adam Street, Adelphi, 
W.C.2. “ Scientific Aspects of Australia’s Industrial 
Development,”’ G. B. Gresford. 1.45 p.m. 

Wednedoy, Jan. 17th.John Adam Street, Adelphi, 
W.C.2. “Design in Modern Transport,” Christian 
Barman. 1. 45°p.m. 


Sheffield Society of Engineers and Metallurgists 


Monday, Jan. -15th.—Royal Victoria Station Hotel, 
Sheffield. ‘Ship Model Testing,” Emerson. 
6 p.m. 


Women’s Engineering Society 

Wednesday, Jan. 17th.—Mancuester Branca: Engi- 
neers’ Club, Albert Square, Manchester. ‘‘ Mech- 
anical Mishaps and Industrial Accidents,” G. E. 
Windeler. 6.30 p.m. 





END OF VOL. CLXXVIII 
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Mc KIERNAN-TERRY 
HAMMERS 


actely pane panned 


he range of McKiernan -Téerry Hammers 
covers the entire field of Pile Driving and Pile 
Extracting operations. Simplicity, compactness 
and few moving parts (only two in most sizes) 


















are among their advantages. They are built to 
withstand the rough wear and tear of piling 
work and to give lasting service. 


A pile frame need not be used with a 
McKiernan-Terry hammer. Much better 
progress and greater mobility can usually be 
attained by operating the hammer suspended 
from the jib of a derrick or travelling crane. 








A. copy of the B.S.P. Pocket Book 
giving information on McKiernan- 
Terry hammers and other B.S.P. pro- 
ducts will be sent free on request. 
Our technical staff will be glad to give 
more detailed advice and to consider 
each individual case on its merits. 























THE BRITISH STEEL PILING CO. 
10, HAYMARKET : LONDON, S.W.1 


Telegrams: ‘‘Pilingdom, Lesquare, London.” 
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RECONDITIONING: 
that is . 
RECONDITIONING 


Here is a bay of one of the reconditioning shops at 








our Wood Lane Works. Similar facilities exist at Leeds 
and various other branches. Both as regards magnitude 
and quality of equipment, we believe that our facilities 
for undertaking this highly specialised work are un- 
equalled in this country. Most important of all, we 
have the highly skilled and experienced personnel which 
is absolutely vital to the specialised job of reconditioning 


Plant properly. By ‘properly’ we mean done with such 





thoroughness, care and skill that the machine leaves 


the shop in a mechanically perfect condition—ready to E é : E E 


give completely reliable service. 
SONS & COMPANY LTD. 


ONE OF THE Wood als W 12 e Stanningley, Nr. Leeds 


Phone Pudsey 2241 
Grams: Coborn, Leeds 








Phone: Shepherd's Bush 2070 

or. companies Grams : Omniplant, Chisk, Lon 
4410:P3 = ‘ 
Established 1834, And at Birmingham * Sheffield ~ Glasgow * Newcastle * Manchester * Southampton - Bath °* Belfast - Swansea * etc, 








BRITISH ROPES Limited — 


HEAD OFFICE - DONCASTER. OFFICES AND WORKS THROUGHOUT CT. BRITAIN 
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PUBLIC NOTICES 
QUEEN’S UNIVERSITY OF 
BELFAST 





CHAIR OF MATHEMATICS 





ENT EDUCATION COMMITTEE 


WAY TECHNICAL COLLEGE, 
mor DEPART' FoMENTS, GILLINGHAM 


l-Time Lecturer in Engi- 
NEERING SUBJECTS REQUIRED 
A. duties as soon as ible. 
Higher Ni vale te and ras 
Co plicants must 
niversity or hold 
have had 


be a strong additional recommendation. 
in accordance with Burnham Provincial 
for Technical Teachers, ~~ war allowance. 
of application should be obtained from 
corm ula be com \eted ‘and returned 

’ ro shou! com and return 
diately to PRINGIP TPAL, oe 


ENTS, TECHNICAL 
GE, GILLINGHAM, RENT. - 7228 


:: 





SITUATIONS OPEN 











STATUTORY — & ORDERS 
1941 No. 2069 
FRICTION ON ENGAGEMENT ORDER 
ANTED, f Jute Mill in India, Ex 
tienced ENGINEER to Take Charge of 











bine , and Electrica 

tet yo Write, iat 
ons poe 

fo the EAgT INDIAN PRODU 


St. Mary Axe, London, E.C.3. 
P1955 a 








The Engineer 


or 


‘PRINCIPAL CONTENTS OF THIS ISSUE 
ARRANGED FOR CARD INDEXING 
(TaBLe oF CoNTENTS, PaGE 510) 





—_o—— 


Influence of Tooth Design on Pitting 
of Gear Teeth—No. II @. 502) 


. WALKER) THE ENGINEER, 29 - 12 - 44 


The Bicentenary of the Platform 
Weighing Machine . 504) 


(H. W. DICKINSON) THE ENGINEER, 29 - 12 - 44 





John Barber and the Gas Turbine @. 506) 


. K. BRUCE) THE ENGINEER, 29 - 12 - 44 


“Centurn” Mobile Crane @. 512) 


THE ENGINEER, 29: 12 - 44 





The Design of Class I Pressure Vessels «. 508) 
:, J. HEELEY) THE ENGINEER, 29 - 12 - 44 


The Underground Gasification of Coal «pv. 513) 


¢. T. WILKINS) THE ENGINEER, 29. 12 - 44 


Science and Post-War Industry ¢e. 510) 
THE ENGINEER, 29 - 12 - 44 

















SITUATIONS WANTED 





the Man You Are Seeking is Not Amongst 

Fe those a gy in this column, a Small 
Announcement “* Situations Open” 

Column will Quickly > Economically Produce 
the it Selection of Applicants, at the same 
time ting Waste of Effort, Waste of 
Time, and Waste of Opportunity. The charg 
Four’ Lines or under, 6s.; each "iaditional 
1s. 6d. Box Numbers 1s. extra, which includes 
dispatch of all replies. 





alternators, Soller very of Se. 
m engines, and a descriptions. 
Fully qualified age tom of 
worl ~—k-—. « Excellent credentials.— 
Address, P1938, The Engineer Office. . Piss sB 


RACTICAL ENGINEER, 








Age 33, Sound 


pay tethords, SEEKS POSITION of Works 

or Machine Shop Manager or similar. Now dia- 

engaged. ~ i P1951, Reaige OR a 
B 


SALES.—POST REQUIRED by 

(35). Experience works manager, 
engineer, designer and sales. Good 
initiative, ond Gi drive.—Address, P1953, 

Office. P1953 B 








AGENCIES 


A= WANTED for South Wales, West of 
England, and Lancashire by Engineers, 
8 

essels, 
Steelwork ; 
WHITELEY- 
Lane, Basford, Nottingham. 








MACHINERY, &c., WANTED 


ANTED, ONE SECOND-HAND BOX 
NAILING MACHINE, > Sporoxinaately 18in. 

by 12in. by 10in. capacity. The 
Engineer Office. 7222 F 








TANTED to PURCHASE, CYANIDE PLANT 
IMMEDIATELY.—UPSILON LIMITED, 
124, Ewell Road, Surbiton, Surrey. P1935 F 





ASH & DUST SLUICING 
BABCOCK & WILCOX LTD. 


PAGE 53 


HYDROJE 


INDEX TO ADVERTISEMENTS, 

















THE FACT that goods made of raw materials in 
short supply owing to war conditions are advertised 
in this paper should not be taken as an indication 


that they are necessarily available for export. 











PPOINTMENT with Excellent Post-War 
Pros: OPEN. for well-qualified MECH- 
ICA GINEER, with extensive executive 
ence in Production Work. not over 
First-class General and Teehni 
. Starting salary 
i promotion to suitab 
ological details. 


seatcents, to Box 440. 
W.C.2. 





d employ you. 
Situations Wanted ”’ 
ll Lead 


>t tl 
‘our iv Os h 6d. fee, each ‘Additional Line. 
f way of.covering so large a 
‘Bed for such a small charge. 
ONSTRUCTION ENGINEERS REQUIRED by 
Go’ for one 


the Nigerian Gov 
of 12 to 24 mo: 
Erection of 








must be ¢ 
fications and have had experience 
Concrete. applicants should write, 
M} D NATIONAL SERVICE, Central 1 
d Scientific) Room 5/17, Sardinia 
tet, Kingsway, ndon, W.C.2, for the neces- 
be returned 


ity forms, 
or before 11th January, 1945. Aa 











SITUATIONS OPEN SITUATIONS OPEN 


Cae —— anata ol Lyf aid for 
rtant, progressive, genera 

-y in Kast Midlands. Applicants must be 

between ages 35 and 45, and 


q' fed En 

have irst-class sectaeering, tratnins. embody- prospects. 
tae Estimating, and Organisation. | £500 p.a. plus 40 per cent. bonus.—A: pit 

Applcatiods "which will be treated in the im, writing stating das date of 0 


Cet ae 
Saleen. experiennd. ~~ = -% salar. ¥ Gntelion 6 di ist in chronol 
t — | (inclu a 
Address, 7144, Tae fingine: Ofice 7144 a ae, sae S or BB ehronologeal der. 


MD the MINISTRY OF pre 
ECHANIGAL ENGINEER REQUIRED by | NATIONAL SERVICE, Dear’. 
the Government of British Honduras for Sardinia 


A 
ment, Street, [a London, 
W.C.2. 7223 A 





C= MAINTENANCE ENGINEER 
or by N.W. hei gy ane Firm 
Machine Tools, 


Plant essential. Post-war 

















Maintenance of 
jilers, Presses, anc 
lary 





INSULTING and MANUFACTURING 
WISH 


and 


nt: 
tion of a Small Mac 
ractical knowl 

















LFRED HERBERT, Ltd., COVENTRY, PAY 
BEST PRICES for’ SECOND - HAND 
CHINE TOOLS in good condition by first- 





SELL YOUR SURPLUS J 
MACHINE TOOLS T0 US ss 


when they may be needed else- 
where on the be: Pisces front. - 
(Machine Tool Control! Licence No. 172.) 

F. J. EDWARDS, LTD. 
359, rey, Fe LONDON, 


Telephone No. = EUSton 4681 (12 lines). 
Telegrams: “ Norwest, London.” 





AUCTIONEERS & VALUERS, Page 54 
FOR SALE, Page 54 
EDUCATIONAL, Page 54 
FOR HIRE, Page 54 
PATENTS, Page 54 
MISCELLANEOUS, Page 2 
SUB-CONTRAOTING, Page 2 


For Advertisement Rates see 
First Column overleaf 


CLASSIFIED ADVERTISEMENTS CLOSE FOR 


PRESS-NOON WEDNESDAYS 
re gi 








THE ENGINEER 








Desc. 29, 1oui 














The Engineer 


Annual Subscription Rates 
(including postal charges) 
BRITISH ISLES ... ... ... £3 5 0 
CANADA... ... ... ... .. £818 6 
ABROAD... Sak: eee £3 3 0 
_ (except Canada) © 








rates for 
Sreetiel on plication. Classified Advertise: 
caunol be inserted unless delivered betore TWO 
c’clock on Wednesday afternoon. 





te the Bdilor of THE ENGINEER. 
Postal Address, 
28, Essex Street, Strand, Lendon, W.0.2. 


** Engineer Newspaper, Estrand, London.” 


Telephone - - - Central 6565 (10 lines). 








MISCELLANEOUS 





gag TECHNICAL BOOKS BE oak d 
or ‘SECOND. HAND) WANTED any 
Attractive cash offers, call taird 
rd Street, W.1, or “‘ Stoneleigh,” 
St. (Reread Avenue, Weybridge. 8875 I 





| ge Pag DEVELOPMENT. 
Group of Continental Industrialists and 
Engineers WISH to CONTACT BRITISH 
MANUFACTURERS with a view to Development 
- Post-War Trade. Specialists in Industrial 
pecia]-Purpose Machines, Machine Tools, and 
Phicles Write in strictest confidence.— 
Address, 7159, The Engineer Office. 7159 1 





Humphreys & Glasgow 
Limited 
Installations for the Production 
of Carburetted Water Gas, 
Blue Water Gas, Producer Gas, 
Hydrogen, and Special Gas for 
Synthetic Processes 
Address; Winkficld Manor, Ascot, Berks. 


: Winkfield Row 21 
Evacuated from Humgias House, Carlisle Place, 
London, 8.W.1 
Established 1892 8801 








MACHINE TOOLS 
EDWARD G. HERBERT LTD. 


Atlas Works, Levénshuime, Manchester, 19 








SUB-CONTRACTING 
WANTED 











(arma GRINDING area 
have CAPACITY for this type of 
Machines capable of ag agp engin. t work, $i 


to Sin. diameter up to gin. fh 

same diameter. Own a 

A.L.D., Part 1, approved. mania (ENG: 
NEERS), Ltd., ‘Walton om Thaenes Bek 7. 




















ee of ALL Classes of STEELW ‘ ~ 

EAVY MACHINERY, BOILERS, 
iy and labour available.—Address, press, 
The Engineer Office. P1952 M 











IRST-CLASS JIG and TOOL MAKERS WILL 

HAVE CAP. 

for the making of any type of Tool Gauge or 

Fixture at ae a rices.— Address inguires, 
7151, The Engineer Office. 7151 Mw 





RAVEL GATE FOUNDRY COMPANY 
INVITE your INQUIRIES for CASTINGS 
in Aluminium, Gunmetal, Phosphor Bronze, 
Brass, and all other Non- Ferrous Alloys. We 
can offer prompt delivery and keen quotations. 
We have also facilities for certain classes of 
Grey Iron tings, and we welcome your 


inquiries. 
VEL GATE FOUNDRY CO., Norab 
Street, Hollinwood, Manchester. 8772 Mw 





MAexa WORK REQUIRED, Large o 
Small Lots, suitable for Centre Lathes (in, 
ers. by 8ft.) Slottera Drills, Shapers, Planers, 
&c.—STRINGERS, Lid., Wincobenk, * Sheffield. 
8084 Mw 





EPAIRS.—CLOCKWORK CONTROLLERS, 
TIME SWITCHES, CLOCKS, and every 
kind of CLOCKWORK APPLIANCE used in 
connection with Engineering REPAIRED 
quickly by skilled staff. Representative will 
call ‘. London oe if required.—J. W. and 
R. HUGHES, 58, Victoria Street, London, 
8. wi (Phone, ViCtoria 0134). Pi713 Mw 





PECIAL MACHINERY DESIGN and FAC- 
ORY LAY-OUT SPECIALISTS, giving 

also Same Drawing-Office Service. —ERNEST 
H. WESTON and CO., Consulting Engineers, 22, 








Bridge Road East, Welwyn Garden City 
(Telephone, Welwyn Garden 3703). 7216 Mw 
OFFERED 
RECONDITIONING 





If you have HERBERT No. 4 CAPSTAN 
LA which require reconditioning, please 
contact us. We are in a position to eal with a 
number of these machines AT ONCE. 


ALFRED HERBERT, LTD., COVENTRY. 
7068 MO 


For continuation of Small Advertise- 





=| KI NGELECTRIC BLOCK LIF 


TEN TONS 


BY FINGER TIP CONTRC 


GEO.W.KING 


MANCHESTER 





































Speaking of pressing a but 
getting the workdone! Into 
and along it goes—just as 
that. Follow the load de 
shop and into the despatch 
a bit—on to the lorry—and 
For unloading, too, it’s a b 
saver. Three models 
Minor, Major and Mammoth, 
for continuous heavy duty, 
head runways erected if 
Write for booklet on Lifiing and 


[TD HITCHIN.HE 
“Data 9 kl fr: 









































$947 © NEWCASTLE 





ments see page 54 


HAMWORTHY 


PUMPS & AIR COMPRESSORS 
fHE RAMWORTHY ENGINEERING CO., Ltd., Poole, Dorset 
Phone Poole 735 (P.B.X.). Grams Inventions, Pole 
Also 118, Queen Street, GLASGOW. 











HYDRAULIC 





THE NATIONAL BOILER & GENERAL INSURANCE CO. LTD. 
(Sales Dept.), St. Mary’s Parsonage, Manchester, 3 





for all pressures 
up to 4,000 Ib. per sq. inch 











FOR 






WISEMAN'S 





WE 
MANUFACTURE 
DOUBLE 
WORM 
REDUCTION UNITS 
For any 


RATIOS or POWERS 
Alfred Wiseman & Co. Ltd. 


Glover Street, BIRMINGHAM 






















GEAR UNITS 


INDUSTRIAL PURPOSE> 









ROLLING MILLS 


ENGINEERING COMPANY LIMITED - 


ROLLS 


HYDRAULIC MACHINERY 


BOILERS 


WELDED STRUCTURES 


V Y= UNITED 


yr 





SHEFFIELD - GLASGOW ‘ MIDDLESBROUGI 


9, 1udlingo. 29, 1944 THE ENGINEER 


PITMAN = —=— = BOOKS c ‘ 
F ndustrial Gloves, | MODERN MACHINE TOOLS ) | RELAYS 


























ackinette chine tools and oral ho are ied with the mapa ana, manehince fanning ie |] COMPLETE COWTROLPLANTS 
Dusters, MECHANICAL TESTING OF METALS AND ALLOYS 
¢ _ Wipers, Diakes'o ue tnd te sory undering nese Cercomr om ies Maga Sa 
ne Cleaning Waste ENGINEERING MACHINE SHOP PRACTICE 


By B. RICHARD HILTON, Grad.1.P.E., A.M.I.W. Deals with hand operations, while the machine 
sections describe the familiar types of machine téols forming the standard equipment used for general 
5s. 


{e) 7 LO N D RA L° peed N.B.—Paper rationing means a shortage of books. Don’t be 


| 5, Lawn Road Works N.W.3 : surprised if the book you want is temporarily out of stock. 


ecileh : Saninnes oAal PITMAN HOUSE, PARKER ST., KINGSWAY, LONDON, W.C.2. 
a RELAY SPNVEM 


LONDEX LTD 


Beare ARE oa aagRERRAS, | CONVEYOR || arene? S3tte"t6 Kit, nous 
HR. MARSDEN, LTD. . ~— : Bex. PORTABLE LOADER co SINCE, 190 Ee 


) ENGINEERING WORKS, LEEDS, 11 
Geo, ROBSON W. G. BAGNALL, LTD. 


: STAFFORD 
London Office: 32, Victoria St.,5.W. Phone: Abbey 1882 
BUILDERS OF LOCOMOTIVES 
Weighing from 3 to 50 tons, for any gauge 
of highest-class Workmanship and Ma e 
Tipping Trucks, Sugar Cane Wagons, Turntables, 
= Bee sHerrievo ie ae 
justra’ . alternate issues. 
































' Ington-Simpson—Pumps 























DELIVERY ON TIME 


IT IS A, MATTER FOR CONGRATULATION that 


our promises are faithfully fulfilled . . . that we deliver on time! 
We have a a peows record for service and reliability, one which has 
been faithfully observed under wartime conditions. Send us. your 
enquiries for tron and Steel. 


ADAMS & BENSON LTD ALBION - WEST BROMWICH ~ ENGLAND 


BEPED FAB 


FOR STRENGTH AND 
RELIABILITY 











Shown below is a completely fabri- 


cated Turbine Gear Case —— Il Tons. 


mr ~~ 
ee 
Our welding will 


A qeercess sub-assembly a : stand examination 
during welding i 


Jur Specialities include “= . y, Uffuce 


TURBINE GEAR CASES 
L.R TURBINE CASINGS 6 40/4! CRAVEN HOUSE 


TRANSFORMER TANKS » KINGSWAY WC.2. 


& TANKS for all purposes 
| MACHINE & PRESS FRAMES. | Telephone: HOLborn 6448 


| & BEDPLATES of all ea 


Fabricate Manc heste r 


ile : aie hone: EASE 1616 (5 kines 


» COOKE & FERGUSON Lr. ahaha 


CF36 


> 
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t+ FIRTH -ViCnrkgeoe 
‘2 FREE CULT ONG . 
STAINLESS STEELS - 


(DTD 525) 


for repetition jobs like these 





FIRTH-VICKERS STAINLESS STEELS LTD SHEFFIELD 


9, 1944 Dec. 29, 1944 THE ENGINEER 
——=S 











TECALEMIT 
VOLUME PUMP 


The Tecalemit Volume Pump is designed for servicing the 


Giant Button Head Nipples fitted as standard equipment to 
the crawler type Tractors, Bulldozers and Heavy Farming 
Machinery imported from the U.S.A: Built to the same 
specification as the American model it has the further 


The Container is of all-metal 
construction, oval shaped for 
convenience in handling having 


advantage of being usable by extra adaptors on Standard a capacity of 35 lbs. The pump 
Hexagon, Round Headed and Hydraulic type nipples as fitted is double acting suitable for 


either oil or soft grease and 20 


to other machinery, Early supplies are assured. 
complete strokes of the pump 


Address enquiries to Industrial Department. lever dliet ¥ tb of tabeteamis 


i ror.\ 


LEMIT GREAT WEST ROAD. Phone. EALing 6661 HYDRAULIC & MECHANICAL 
Tf BRENTFORD MIDDX 16 lines DESIGNING & MANUFACTURING ENGINEERS 








$ 








6 
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Drc. 29, 194 pO. 














LA MONT 
WASTE HEAT BOILERS 


FOR ALL DUTIES. 
PARTICULARS FROM . 
LAMONT STEAM GENERATOR Ltd., 

8, WATERLOO PLACE, 

PALL MALL, LONDON, 8.W.! 














Stop those air leaks and 
rr) . * ASBESTOS 
loro FURNACE 

~ CEMENT 


so reduce fuel consumption 
THOMAS E BISHOP LTD - 39 ARTHUR RD-LONDON-S-WIt 











DAVIES & METCALFE L™ 


Injector Works, 
ROMILEY, near MANCHESTER. 


Specialise in 
INJECTORS and EJECTORS 
of all classes. 











WBU 
NEMEC 


MARINE & INDUSTRIAL 








DIESEL ENGINES UP TO 800 H.P. 














FOR ALL TYPES 


SUPERHEATERS FOR Att TYP! 


T. SUGDEN, LTD. 
ST. MARGARETS ROAD, 
ALTRINCHAM, CHESHIRE 
See Advt.— “‘ Engineer ” — Dec. 1 








BRITISH “REMA” 
Manufacturing Co. Ltd., SHEFFIELD 


~ (Proprietors : EDGAR ALLEN & CO., LTD.) 


EMULSIFYING MILLS 























‘Y. W. BRACKETT & CO. LTD. 
ENGINEERS - 

Water Screens, Pennell Wylie Filters, 

Pumps, Air Compressors, Iron Castings,&c. 


CLYDE CRANES 


For STEELWORKS, HARBOURS, 

SHIPYARDS AND DOCKS, 

LEVEL LUFFING CRANES. 
(JARDINE PATENTS. 


CLYDE CRANE AND ENGINEERING CO. 
MOSSEND, Near GLASGOW. 




















WELDALL & ASSEMBLY Ltd. | 


GYRE STREET, SPRINGHILL, 
BIRMINGHAM, I8 


FABRICATION IN STEEL 

























HYLAND LIMITED - WAKEFIELD 








STILL GOING STRONG 


WITHOUT OVERHAUL 
OR SPARE PARIS 





A large number have been 
in regular use for more 
than ten years without 
needing any repairs, over- 
hauls or spare parts. 


HYLAND 


Hydraulic 
WINDLASS 


+ "Phone: 2701-4 - "Grams: Hyland, Wakefield 











TRADE MARK 





| AMER re 


ulsometer- 


“ Pulsometer” BEX and LEX Centrifugal Pumps—Standard end-suction 
having no lubricating properties, and. severe working conditions. 


Write for List No. 2758. 





Centrifugal 
and Turbine 









Engineering CL’, 


OMT al taste Cabal ila ace Reading. 








WN ROPEWAYS 


62, LONDON WALL, 








FOUNDED 1891 


Telephone: CLE 1442/3. 
Telegrams: ‘‘ Ropeways,’’ London. 


LONDON, E.C.2. 


An Example of OUR BICABLE 
ROPEWAYS. 


Twin Lines, one carrying 100 TONS 

P HOUR 3} MILES, the other 

0 TONS p. HOUR 2% MILES, near 
Sheffield. 


THE MOST ECONOMICAL 
MEANS OF TRANSPORT. 









A.C. WICKMAN Lii 


Machine Tool Specialists 
COVENTRY 


Branches at 
LONDON, BRISTOL, BIRM! 
neioetne LEEDS, GLA) 


NEWCASTLE-UPON-TYNE. 
See our Displayed Advertisement Dee, 2 













Electric Cran 
of every ty 


ROYCE Ly) | 


Loughboro 
















CRANKSHA 


oe COMPLETE. 
i 
© All special net ied 


STRINGER & Co. (SHEFFIELD) | 
Wincobank Steel Works, snerriae 


STONEBREAKER 
Elevators and Conveyors 
Complete Plants for Fine Grashing 

ROBERT BROADBENT & SONS, 


ae rahe leant, BEAL: 
‘elephone Nos. 2201 & 

















BRICK MACHINERY, 
BENNETT & SAYER 


Engineers, lronfeunders and General 
Miltwrighes, 
DERBY. 


SCRIVENG 


MACHINE TOOLS 


SCRIVEN & CO., 
YORK STREET IRONWORKS, LEEDS 























BRETTS PATENT LIFTER C?L' 


SPECIALISTS IN 
DROP FORGING EQUIPMENT 
AND 
AIRCRAFT PANEL HAMMERS 
POLESHILL WORKS 














> 


HIND-GRIFFITHS ' 


FURNACES LIMITED 
Rolfe Street, Smethwick, Staffs. 


See our displayed advertisement 
NOV. 24 





Ore ccc ssosr coos cn 








KEELAVITE 
— HYDRAULIC DRIVES — 
ROTARY AND RECIPROCATING 
— VARIABLE SPEED — 


KBELAVITE ROTARY PUMPS AND 
MOTORS LTD., ALLESLEY, COVENTRY 





I 
C 
0 
b 
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’ 
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JENS ey See Sr 


ao 


JOSEPH Adamson & Co.Ltd 


P.O.BOX 4. HYDE. Ches 











— 











MCLAREN 


LIGHTWEIGHT HIGH SPEED | 


DIESEL OIL ENGINES | 


FOR EVERY PURPOSE 









| 
| 




















J. & H. McLAREN, Ltd., LEEDS, 10. |ieum 





| 
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giend us 
EVs 
onmae = to come 
and see you 


RAILWAY 
SIDINGS 


CONSTRUCTED 
AND 


5m MAINTAINED 


eS 
wrt 


THOS W WARD ITD 
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ACE LGN WOE? SHEP 


AND ACR SoSORIES | N 


‘BARIMAR Welding Repairs Speed-up | 
National Service in every 
br anch DO NOT EVEN THINK of ordering new parts for a 


broken machine. You would probably never get 
them in time to do the contract you have for this WAR. There is no 
uncertainty about Barimar’s work for you. Just send the broken parts 
carriage paid to Barimar with instructions and state the Government 


Contract References. 


Barimar guarantees your repair under Money-back Guarantee. If parts are too heavy to 
BROKEN transport, Barimar’s Mobile Welding Plants ‘will make the repair on the site and will do 
the job under Barimar Guarantee. You will lose precious TIME in production—IF 


CRANKSHAFT 
of steam car. Many thousands of crankshafts YOU DON’T COME TO BARIMAR! 


belonging to all kinds of motor vehicles, diesel 
and steam engines, power presses and other 


machines have been sent to Barimar for repair by e ae > 
Scientific welding. Barimar Services are Quick, 


To-day Barimar is wholly engaged upon Govern- 
muh Waele Sor the. predeetiom, siliesie. oud Thorough and Speedy beyond 


maintenance of parts required for National . 
Service. Motor Siensport, of course, being vital to the life of the country, Concept ton 
produces hundreds of damaged and worn parts, while machinery parts used 

in the production of AIRCRAFT, Munitions, Tanks and other equipment call 

for speedy repairs. The marine engines of the Royal Navy and the Mercantile Marine also produce 

their quota of work. Railway engine parts and other machinery used by Railways create many urgent 

jobs in Barimar Factories. Food-producing machinery has many broken parts for quick repair. 
Barimar feels that the services offt to you are unique, because they enable you to put old machinery 

into use at a very low cost. Every Barimar Factory is ‘‘ on its toes”’ to help your 


Consign parts CARRIAGE PAID to nearest address.. Post instructions. 


& ARIMA Barimar House, 22-24, Peterborough Road, ' 
as — FULHAM, LONDON, S.W.6 crankohaft perfectly repaired. 


Telephones : RENown 2147-2148. | Night 2148. Telegrams: “ Bariquamar, tent London:” joe Barimar in a few days, under the Barimar 
. : y-back Guarantee, and at @ mere fraction 


BIRMINGHAM LH 116-117, Charles Henry Street. *Phone: Midland 2696 N&WCASTLE UPON TYNE 1:31,TheClose -  ’Phone: 21055 
67, Brunswick’St., Ardwick Green. ‘Phone: Ardwick 2738 Grasaow C.2: 184, West \Gettan Line: "Phone. Contios 4709 af the cos of a new shaft. 


mm HE WORLD'S SCIENTIFIC WELDERS as naan 
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TURBO-ALI ERNA 1 ORS 


(oes in a Central Power Station in South 
emeriee 


CA. PARSONS & COMPANY LIMITED 


NEWCASTLE -ON-TYNE °- 6 
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SALVAGE 
PUMPS 











COMPLETE EQUIPMENTS 
FOR SALVAGE AND ALL 
FIRE - FIGHTING _PURPOSES 


FOR 7O YEARS DRYSDALE PUMPS 
HAVE BEEN ASSISTING IN THE 
GENERALLY DIFFICULT 
SALVING SHIPS. 


THEIR RELIABILITY IS A CONSTANT 
FEATURE, WHETHER STEAM, OIL OR 
ELECTRICALLY DRIVEN. 


° Send us your Enquiries 





JOB OF. 





EE OEE a oe 

















VISCO 


PRACTICALLY 
EVERLASTING 





It is to these oily rings that 
the “Visco” Air Filter owes 
its high efficiency. 


Whatever your Air Filtra- 














tion problem we can supply 
the solution. We have 
filters for use in the ventila- 


tion of buildings, air-cooled 
machinery; for diésels and 
compressors ; and a Rotating 
Self-Cleaning type for heavy 
dust loadings, as in steel- 





works. 


Your enquiries are invited. E 


VISCO ENGINEERING CO., Ltp., STAFFORD RD., CROYDON 
Telephones: Croydon 4181/4 and 2471. Telegrams: Curtmit,-Croydon. 








ae] ag \:) 4: 
HEAT FROM 
PARAFFIN 


VA mae 

2a ¥ ‘=a Pa 
yy =: —c:,5 - 
Pal 2 aes my 


WELLS HEATING PLANTS 


Suitable for ENGINEERS, SHIPBUILDERS & RE- 
PAIRERS, WATERWORKS CONTRACTORS, RAIL- 
WAY CARRIAGE & WAGON WORKS, MUNI- 
CIPAL ROADS & TRANSPORT DEPARTMENTS. 


Wells’ hea rin fave are — a eight different sizes, and what- 





over che work ired, there is a Wells’ plant 
= There plants usi — wages 
alo paraitn per hour to po ul plants giving a 
Wi 30" degrees Far. fd consuming 2} palo = 
rite for per eur ). ob one of your prob 
complete Wells eras 





A.C.WELLS & CO.LTD 


PROVIDENCE MILLS-HYDE* CHESHIRE 
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‘Sus 


Ny 


mre gs scams : 
: A“ Metrovick”’ 110 kV. 3-phase outdoor 
transformer at a power station in Madras. 


A “Metrovick” 11,000 kVA. outdoor 
transformer installed in Finland. 





so 
ne 
4% 


; gir? : ; ¥ . ERS vie 


er eee cain 
ze 7 
sf 


—— 


MAITe A 


oa cl 


TROPOLITAN] Mis 
Mick ker \N 


ELECTR ro 
TRAFFORD PARK -:: MANCHESTER 17. 













METROVICK 
TRANSFORMERS 
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Se oe ee enna 
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CMETROVICK 


all 












9, 194 B Duo. 29, 1944 THE ENGINEER 














TESTED 
Ot WAR 
AND FOUND 
TRUE / 








a eS 





or 


= 

Y Jones Mobile Cranes have been in use by the Allied 

Nations since the beginning of hostilities—not 

only onthe Home Fronts but in the actual Theatres 

of War. They have thus been tested by the most 
exacting conditions and have come through with 

) flying colours — because we designed and built 

them for just this sort of job. 

Incidentally, it seems that our spare parts busi- 





ness is worth nothing! We have had many cranes — 


at work for over four years without being asked 





; to supply even a split pin for them. 


NN 


| S 
f : SUPER GO & GUPER 20 


— (HANES 


T. C. JONES & COMPANY LTD. 


WOOD LANE - LONDON - W.12 TEL: SHEPHERD'S BUSH 2020 - 27 LINES. 













ONE OF THE 


44rr/J4 


ouP 
GF COMPANIES 


I tO 
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ép= HERBERT ab fa 


HEAT TREATMENT plant for all pur- 
poses. Fired by :— 























AUTOMATIC STOKERS 
PULVERIZED COAL 
OIL 

TOWN’S GAS or 


PRODUCER GAS 
as best suits requirements. 


Quotations given for complete plants, 
including FURNACES and all auxiliary 
equipment, with reliable estimates of 
fuel consumption. 


Please address enquiries to : 


FIRING TOP-FIRED as coe Rm COMBUSTION ENGINEERING DEPT. 
FORGE FURNACES ee a ae 





ALFRED HERBERT LTD - COVENTRY 


ll 
‘L 0 U D 0 N HORIZONTAL % VERTICAL | nee, CATHES 


for every ty 


. and 
oe - ee PLANING MACHINES sce of wheal 
—— TYRE & WHEEL 

' CENTRE TURNING, 
BORING & BOSSING 


RAIL, SWITCH % CROSSING LATHES 


& 
PLANING MACHINES fF jy Suey 


RE-TURNING AND 
BURNISHING LATHES 
a8 
LOCOMOTIVE CRANK 
AXLE 





























































AXLE BODY 
TURNING LATHES x 
e fo! 
TUBE 
BORING q 
MACHINES 
& 
INGOT SLICING 


SCOTTISH. MACHINE TOOL CORPORATION LTD. | tacunss, ac | 







124, ST. VINCENT STREET, [GLASGOW, C.2. Telephone: CiTy 6931. 
LONDON ADDRESS: CALDY, SOUTHWOOD GARDENS, HINCHLEY WOOD, ESHER, SURREY. Telephone: EMBerbrook 3211. 
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PLATT FORGING HAMMERS 


GOLIATH HERCULES 
FOR WORKING STOCK UP TO -  3jin. 4tin. 
WILL WELD UPTO - - = =. 2in. 3}in. 
WEIGHT OF RAM - - -— - 60lbs. 160Ibs. 
LENGTH OF STROKE - -~ - 15in. 16in. 
BLOWS PER MINUTE - +275 225 
PLATT FORGING HAMMERS will deal with a wide 
range of work. Owing to the rapidity of the blows a 


large amount of forging can be done at each heat: 


STEEL RAM has perfect whip stroke, amply cushioned 
at each end. Light or heavy blows given at will. 




















pur- 









DRIVE direct from lineshaft or by individual motor ; 
pulley may be run in either direction. 


FOOT PEDAL operation leaves both hands free. Ram 
can be stopped at the top of its stroke.’ 


ts, 


ry 
of 


Simple in construction, economical in use, easy to 
operate, requiring no skilled attention to keep in working 


order. 
CATALOGUE ON REQUEST 





Platt “Hercules”” Hammer SOLE AGENTS : 


ALFRED HERBERT LTD - COVENTRY 


- 













Complete or cutting only, 














G [lirom customers’ machined blanks. 
% We have full range of 
cutters from 4 D.P. to 20 D.P. 

Ss 


to cut standard 20° pressure 
{ [Bangle tooth form in accordance 
with British Standard Specifica- 
tion No. 436—1940. 


%& Send us your enquiries 
for large or small 


quantities. 






DAVID BROWN & SONS (HUDDERSFIELD) LTD 
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N° 3 J UNIVERSAL 
ae 


OUR LARGEST MODEL— 
Table 60in. by I4in. Movements 36in. by I}in. by 18in, 
16 Spindle Speeds. 16 rates of Feed. 


Automatic feeds and rapid power 
traverses to all Table movements. 


Feed Control and Reverse 
on each side of knee. 


Universal Dividing Heads swing | 2in. dia. 
Plain and Differential Indexing. 


J. PARK NEO SON Shipley Gorbes- 





SPIRAL OVE. BENIN 


CED « INCREASED b 
Hepa EFFICIENCY € é Sul ENCE 


INSTALL 





Bia OR NE RE 
NORTHERN 





= NORTHERN 


GEARS 
Re - MANUFACTURING COMPANY LIMITED | 


GEAR SPECIALISTS ALBION WORKS GAINSBOROUGH 


Telegrome: GEARS . GAINSBOROUGH Telephone : GAINSBOROUGH (90(41,-cs) 
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No doubt, like ourselves, you are keeping your head down to an immediate war 
job and have little time for anything else. Nevertheless it is essential to keep in 
touch with developments likely to affect post-war business ; few industries will 
remain unaffected by the rapid progress of Aluminium alloys during the hush- 
hush years. It is important that you should know about it. If you would care to 
write to us we will let you know if and how Aluminium can play an important 


part in your particular post-war affairs. 





ve you | FACTS | about ALUMINIUM 











NORTHERN ALUMINIUM COMPANY LTD., BANBURY, OXON. 
Makers of NORAL Products 
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Higgs range of double and triple reduction 







responsibility for their e 
performance with consequent assurance of complete 
satisfaction to our customers. 


HEAD OFFICE & WORKS 
WITTON, BIRMINGHAM ENG. 
Telephone Birchfields 4545 Br. Exch. 
Telegrams “ HIGSWITON” 





BRISTOL * DUNDEE 
GLASGOW NOTTINGHAM 
LONDON PETERBOROUG 


Mé NCHESTER SHEFFIELD 
BELFAST 





ENGINEER 
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Steam Engineers need not fear the future 
if their boilers are equipped with ‘Bennis ’ 
Patent Air Draught Stokers. With what- 
ever coals available ‘Bennis’ Patent Air 
Draught Stokers in industry continue to 
operate at high rating and efficiency. 
More steam, increased production and fuel 
economy are the demands efficiently met. 
We are also makers of Forced Air Draught 
Hand-Fired Fixed Furnaces. 


BENNIS COMBUSTION LTD. ae 
Copies of publications describing 


LITTLE HULTON, BOLTON, LANCS pansggele gy nel re 8 


~ PRECISION UNIVERSAL 


|, TOOL HEAD 


An entirely new tool which carries out 
the operations of boring, counter-boring 
facing, under-cutting, turning, trepann- 


AN OUTSTANDING ; ing, recessing, and back-facing in a 


FEATURE OF THIS i . ce easly 2 thee operons cane 

TOOL IS THAT IT ‘ carried out in a lathe. 
IS ADJUSTABLE = & : Uaing the Pron Univers Toot 
WHILST RUNNING aa Head is equivalent to fitting the cross- 
ie - . slide of a lathe to the rotating spindle 


TO WITHIN 0:0001" — ‘ 4 — of a milling machine or drill press, and 


at the same time retaining micrometric 





control of the tool adjustment in either 
direction without stopping the machine. 


siutsemmyelel= 
and backed by 


Newall’s Reputation 
for Accuracy 


| 
® . 
a | 3 Py 


Colindale 7011 EDGWARE RD, THE HYDE. LONDON, N.W.9- Gérantoels Te ex London 
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FRODINGHAM STEEL SHEET PILIN( 


Frodingham one-piece Z-shaped piling without separate locking bar h 
great strength in relation to weight. It is available in three section 





THE UNITED including No. 1A Section (illustrated above and below) which, o 
sill to the greater inclination of the web, is particularly adaptable to rive 
COMPANIES LID canal and drainage work, where its form reduces resistance to fle 





APPLEBY-FRODINGHAM STEEL CO. LTD. SCUNTHORPE, LINCS 


Associated with The United Steel Companies Limited. 
Telephone : Scunthorpe 34/11 (9 lines) ‘ Telegrams : “ Appfrod ”’ Scunthoy 


EA 











@ F.H. #RGn 
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LIGHT 














RAILWAY 
EQUIPMENT 


{Mustration 1176 
HUDSON STOPE TRUCKS AT WORK 
DOWN AN AFRICAN GOLD MINE 





WE ALSO PRODUCE 


STEEL 
ASTINGS | 


IN OUR OWN 


FOUNDRY 





IG 





OO 











oe alllustration 1661 
SaaS Wacons AT WORK 
@ Pen 
* RALETRUX” ALL OFFICES 

| CEBEAD OFFICES : : ; : OPPICE : 
ETRUX HOUSE, : j ‘STREET, 
EADOW LANE, LEEDS ——_ @ WESTMINSTER, S.W.1 
PHONE ; 2.0.00.4 LEEDS x . TELEPHONE : WHITEHALL 7127 
_ LIMITE D LUANDA, P.0. BOX!410.. LOBITO, P.0, BOX 101. CALCUTTA, P.O, BOX 23. 


CHES AT ;JOHANNESBURG, P.O, BOX 5744. DURBAN, P.O. BOX 1007. 
PORT LOUIS (MAURITIUS), P.O. BOX 161. : CAIRO, P.O.’ BOX. 1446. : 

H. SERSUNG STEAM & DIESEL LOCOMOTIVES 3 L E DS: i708 The Hunslet Engine ffs, ncow KERR STUART & CO gong 
D 
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P.G.F.5 is one of the greatest 
advances yet made in the realm of readily 
sale Cod ebbel-Tode)(- Mc} (-1-) ce : 

Compared with even the best of existing free- 
cutting steels, P.G.F.5. is outstanding. It has 
the following main advantages 


It increases tool life by over 75% and eliminates time 
wasted in re-grinding tools and re-setting automatics. 


It is readily machined at peripheral speeds well beyond 
the capacity of the most modern machines. Speeds and 
feeds can be safely increased above the present day 
beste b @teehb teen 


It machines with a smooth, pleasing and lustrous finish, 
unsurpassed by that of any other free-cutting steel. 


It has a remarkable uniformity which results in regularity 
in mass-production of small parts. 


P.G.F.5. is now in reguiar production and_ ail 
bright-drawers know about this phenomenal 
improvement in free-cutting steels. 


| THE PARK GATE IRON & STEEL COLTD ROTHERHAM | 





9, 19448 Deo. 29, 1944 























21 





THE ENGINEER 











DOCK EQUIPMENT 








COAL HOISTS CONSTRUCTED BY VICKERS-ARMSTRONGS LTD. 








CRANES. DOCK GATES. CAISSONS. 
COAL HOISTS. CAPSTANS. VALVES. 
SLUICES. PENSTOCKS. 







‘ELSWICK, NEWCASTLE-UPON-TYNE. 














22 THE ENGINEER Duo. 29, 1944 








——— 


Tool Steels 








AIR-HARDENING TOOL STEEL 


possesses marked resistance to distortion and shrinking. It 






has exceptional resistance to abrasive wear and is suitable 






for many forms of press tools.and dies, gauges, moulds. Can 






also be supplied as castings for gauges, milling cutters, etc. 


0-H -T 


Can be oil-hardened without distortion by simple methods 












and gives an excellent performance to blanking and bending 


tools, dies, punches, etc. 


VWs 


an oil-hardening special alloy steel almost entirely free from 











shrinkage and change of form, with simple heat treatment. 






Freely machinable and carries a high polish. Specially suitable 






for accurate screwing tools, gauges and moulding dies. 


)DARWINS ce, TOLEDO 


DARWINS LIMITED eR, a ANDREWS TOLEDO LIMITED 









FITZWILLIAM «=& TOLEDO STEELWORKS SHEFFIELD 





Division—DARWINS. TOLEDO ..OVERSEAS LIMITED,.-SHEFFIELD 





Export 





DT. 15 
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ride 
of Possession... 


his photograph was taken in a British War Factory 

and shows one of the Ellison main 400 volt switchboards. 
This sub-station is one of the show places of 4an organisation 
where finish and efficiency are demanded of both equipment 
and product and where only the very best is good enough. 
We are justifiably proud to be associated with such an under- 
taking. 
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He went to other and more dangerous 
duties, and the resulting shortage of 
labour imposed the introduction of 
modern precision furnaces capable of 
high output at low fuel expenditure 
and with the minimum of attendance. 


| 


Other conditions operated too; modern _ 


alloys need great exactness in treatment, 
special furnace atmospheres and a 
host of other factors for which the 
old haphazard conditions never allowed. 
So we came to the modern, controlled 
Priest Furnace, utilizing all forms of 


fuel, but alike in being the most — 


advanced furnace treatment. 





ALSO AT TELEGRAPH BUILDINGS 
HIGH STREET ~ 


SHEFFIELD 





i 
4 





Df a 











— 
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HURST, NELSON & CO. LTD. 


rr 


ee 5 a oe 
: SHEFFIELD OFFICE: 
Town Hall Chambers, 


87, Fargate, 1. 





LONDON OFFICE : 
9, Bishopsgate, , 
London, E.C,2. 








14-TON ALL-STEEL MINERAL WAGON, 9ft. Olin. WHEELBASE. 





The Glasgow Rolling Stock & Plant Works, MOTHERW 











MACHINE TOOLS 





Sy Ol A | 








: ALL TYPES AND SIZES — NEW or USED 12-70. Leones No. 172) 
J Phone: EUSton #681 > $END FOR OUR 
r. | ara? Lf erm 











HANDLING EQUIPMENT 





RUNWAYS 
VAUGHAN CRANE CO LID MANCHESTER, 11. 











Ghana 
POSSILPARK, GLASGOW 


Sue Wustrated Advprtisement | 


es i 




















= 
moeers 
: 


LEH cre | | 

















which provides practically any number of 
SPEED CHANGES 
without 
STOPPING MOTOR or DROPPING LOAD 
NO CLUTCH... NO SHOCK... NO SLIP... 


WYCLIFFE FOUNDRY & ENGINEERING C° L'°. 


STANDARD BOXES 





SPEEDS 
NINE, THIRTEEN. 
RATIOS 

ed cs. A Rs iy pee 
SPECIAL DESIGNS ARRANGED 


SEVEN. 


















Telegrams: 
WYCLIFFE, LUTTERWORTH. 


* Telephone: 
LUTTERWORTH 10 


LUTTERWORTH, Nr. RUGBY 





, '. THE 

CLYDE STRUCTURAL IRON 
COMPANY, LTD., 

Clydeside Ironworks, Scotstoun, Glasgow. 


STEEL ROOFS 















































KENNAMETAL. 


KENNAME! NE CA 4 


SS for cutting Cast 


a Iron and non- 


TIPS & TIPPED TOOLS 


for Machining of Hard 
Alloys-Gives Higher} 
Cutting Speed—Smoother 
Finishes~Longer Tool Life. 

















J 





GEORGE H. ALEXANDER ferrous materials. _ 


MACHINERY LTD. FONE: AsTON cr .™ BIRMINGHAM 4 
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HADFIELDS 
PATENT. 







MOST SUITABLE FOR. S 

CRUSHING MACHINERY, BALL AND 

TUBE MILLS, SHOES AND DIES, 

PULVERIZERS, DREDGING MACHINERY, 
AND MINING REQUISITES. 














oF] 
ver 








SUPREME FOR 


Wear Resisting HADFIELDS 











WHICH LTD i 


STAYS PUT LONGER EAST HECLA WORKS, 
THAN ANY OTHER MATERIAL. 
SHEFFIELD. 


<_< THIS ‘CATALOGUE SENT ON REQUEST. 
le 









































NO, Sean 


EBIGE Qeotin# ARE FIGHTING 
















Every machine that works in; L 


coal mine has a responsible job 
... the task of helping to bring, . 
more coal out of the seams andi 
into the furnaces for heat and 
power. Such a machine is thig 
Fifteen-Inch Samson Coa 
Cutter that faces long tedious 
hours of hard work undet- 
ground. And its bearings will 
stand up to it, too. They’te 

_ SOS. .a comprehensive selec. 
tion of single: row and double 
row ball bearings and spherical 
roller bearings . . . with all 
those advantages that make 
them first in the minds of men 
who know bearings. 








tas fume! Feces Millions of 
tons of coal a year! 


3 
’ 
When imperative demands for output grow a 
greater and still greater, the Fifteen-Inch Samson 
can call upon its reserves of power and astonish 


, @ Fifteen -inch Samson Coal Cutter 
& <x Built by MAVOR & COULSON Lid. 
BALL AND 
‘ users with its response. Its strength and endur- { 


RO LLER BEARINGS ance make it worthy of the thoroughbred tradition : 


it has established throughout the mining world. 


7 




















THE SKEFKO BALL BEARING CO. LTD. LUTON 
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el ————— Se 
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Lor. Ve4icles \\ 
to. S.MMT. Specifications 
& Special Designs 
in. eure 
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Shackle Pins, 
etc. 
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Bia, meer eae Reveirs, 


tg BUBRIET eTA HS io ‘it ‘ll 


oney P of PRINTING. “Tam Ewat- 
Me es eee oo this establishment 
pa AB 


a W. MACLELLAN, Ltd. 


OLUTHA GLASGOW. 
of STEEL BRIDGES, PITHEAD GEARS, 
5, MARINE SLIPWAYS, GATES, 
HS and 8 ETRUCTURA wo 
sturers of STEEL RALWAY WAGONS, 
7ERS and 





‘SLERPERS. 
actors for RAILWAY PLANT and STORES 
"Chief Offices : 


Offices : ‘Oluthe 10, 
Westminster, is 8.W.1 


R. TURNER, LIMITED 


AY ROLLING STOCK of np MINING 
"MACHINERY Fer Home and Abroad. 


Wi of 

y Wagons of every 

el Headgears and Kep Senstasel Cele 

as be Ole: LANGLEY MILL, ar 

Leadon Oftes: 82, Victoria Street, 8.W.. 
Advt, in issue of October 13, page 7. 








> APPEARING 
NGINEER = 
TED FROM 
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2-4NOELST. gy OHN SWAIN 


LONDON.W.1- AND SON - - LIMITED 


part > the work 


for. producing Mechanical 





J. & E. HALL L™? 


ENGINEERS, DARTFORD, KENT. EST. 1785 
TELEPHONE: DARTFORD 3456 
London Office: 10, ST. SWITHIN’S LANE, E.C 
TELEPHONE: MANSION HOUSE 9811 


REFRIGERATION 
FOR LAND AND 
MARINE PURPOSES 


LIFTS a ESCALATORS 








newark) LO 


80TT & C0 


WARK 


Advertisement 
Dec. 8th 


je 








SHOP FLOORS 


BETONAC gives the best 


surfaces and is in the long 
run the most economical. 


THE CEMENTATION Co. Ltp. 


Bentley Works, DONCASTER. 39, Victoria Street, 
Telephone: 54177-8-9. LONDON, S.W. I. 
Grams : Cementation, Doncaster. Telephone: Abbey 5726. 


we are 
specialists in 


| EXPERIMENTAL 
WORK 


GEORGE 


"7A 


LONDON, LW. 1. 


& CO, 
LTD. 


382-8 EUSTON ROAD 








Springs and Spring Washers 
; Manufacturerd by 


JOHN TONKS « Co. Ltd. 


Central Spring Works, 
Furnace Hill, SHEFFIELD, 3. 


Telephone: 24679 SHEFFIELD. 
Telegrams: TONKS, SHEFFIELD. 




















GOODALL CLAYTON&C° 
LEEDS 
CONVEYING PLANTS, BUNKERS &¢ 











’ PHILIPS LAMPS LIMITED, 


CENTURY HOUSE, SHAFTESBURY AVENUE, 


LONDON, W.C.2 





THE ENGINEER 


i 


N\\\ 
WTC 





TO 


A 


SES making components for oil stoves. 
es are No. 370 20-ton open-fronted type. - 
are of open fronted and horn bed types. 
» virtually standard in this, famous. shop. 


TAYLOR & CHALLEN E? °Ssana | 


DERWENT WORKS, CONSTITUTION HILL, BIRMINGHAM e 


Telephones : Central §672-3-4 Telegrams: DERWENT, BIRMINGHAM @_ Telephone: Whitehall 3513 Telegrams: TAYCHAL, PARL, LONDON 
LONDON OFFICE: Se. Stephen's House, Victoria Embankment, $.W.! am 
3 














“Greenbat” Electric Tractors for Super Service! 











Greenbat experience in the manufacture of these tractors 
has brought them to a very high standard of efficiency ; 
they are used by many well-known firms in every branch 
of industry. 

Greenbat Electric Tractors are swift, smooth running, silent, 
free from fumes and fire risk—there is no fuel problem either. 
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Mechans TYPICAL 


ION | HOLDEN & BROOKE 
beh mcae | AL MANUFACTURES 
NGINEERING se 







We welcome enquiries for con- 
structional . steel work of every 
description, and. our works are 
fully equipped to handle every 
class of construction, from_indivi- 
dual units to complete installations 
of plant. 
We illustrate a steel workshop 
building ‘with crane girders in 
course of erection, also a gasholder 
| for sewage disposal works. 
OTSTOUN IRON WORKS GLASGOW, W.4 fe sar Seer Pace wat ~ pro ee Oil 


: “NAUTICAL, GLASGOW.” Telephone: SCOTSTOUN 2211! (Six Lines) 
LONDON: 10 PRINCES “STREET, WESTMINSTER, $.W.1 HOLDEN & BROOKE LTD., MANCHESTER [2 


66, VICTORIA ST., LONDON, S.W.1 


STANTON. CONCRETE SLEEPERS 
PNEUMATIC TOOLS 



















CHIPPING, CAULKING 
& RIVETING HAMMERS 


PORTABLE & 
STATIONARY 
SQUEEZE RIVETERS 


- GRINDERS 
RAMMERS 
SHEARS 

SCALING HAMMERS 
DRILLS 
DIE GRINDERS 
ETC., ETC. 



















45 years of wpecigiseed Manufacture a y are oF Sorgen ance ine Aaragcmadh = epee £0 
w. they are taking theif place as an integral part of our system. 











m 300M & WADE LIMITED - HIGH WYG€QMBE - BUCKS - Telephone: 1630 (8 lines) THE STANTON IRONWORKS COMPANY LIMITEDE 


NEAR NOTTINGHAM 
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ey 
CRANKSHAFTS 


MEEHANITE METAL 
or ALL RESUIREMENTS. 


* Withsland! FATIGUE STRESSES jrvolving) 
Bending, Torsion and a combination of both. 


Can be cast in ALL KINDS OF COMPLICATED 






DESIGNS impossible to forge, includ “s 
HOLLOW SHAFTS AND WEBS. 


The result of innumerable Tasks and * 
8 years Research. 


FOR COMPRESSORS,AUTOMOBILE ~ 
AND DIESEL ENGINES, PUMPS 
STEAM ENGINES, etc. 


SINGLE SHAFTS for Experiment and Testing 
or SUANTITY PRODUCTION. 


LAYSTALL 


ENGINEERING COMPANY LIMITED 
CRANKSHAFT WORKS: 


WADDENS BROOK, WEDNESFIELD, STAFFS. 
Head Office: 53, GREAT SUFFOLK STREET, LONDON, SE! 














NS) lanes > 
MARINE “AND STATIONARY DIESEL ENGINES 
D.C.-Series 


60 to 320 B.H.P., in 3, 
4, 6, 8,12 and 16 cylinders, 
900 r.p.m. 


D.B. Series 


. @hto72 B.H.P., 
in 2, 3, 4.and 6 cylinders, . 
1000 r.p.m. 


GLENIFFER 


ENGINES Led, 
Anniesland, GLASGOW, W.3 

















DE 3-60 MP. Bagine and 40 KW. Generator 














Pp F f 


6) | Baan oy | BY 

BELTS * V-ROPES. 
MECHANIC LESTHERS 
WORKS GLOVES 


Jc A. HILLMAN LTD. 


DUD it EY 














The 
HEATING 
of FACTORY 








é& OFF ICE 
































BOILER 


GRAVITY FED, 
GIVES CONTINUOUS 
CENTRAL HEATING 
EFFICIENTLY 


No Mechanical Power Required ; 


Manufactured by 
CHARLES MCNEIL LIMITED 


KINNING PARK °- GLASGOW 5.1 





P 


Rocress | Prop a 
Ng 
Nn 


PRINTS FOR 
EVERY DEPARTMENT 


There is no limit to the 
quantity of good, clean prints you can 
produce quickly and economically 


by this dry, continuous - process. 
Write of phone - ; 


OZALID COMPANY LTD 


TELEPHONE : MANSION HOUSE 5644 (12: LINES) 
AN ALL BRITISH ORGANIZATION. 
Head Office: 7, BIRCHIN LANE, LONDON, E.C.3 
MAIN WORKS: 19, QUEENSWAY, PONDERS END, MIDDLESEX 


MIDLAND BRANCH : UNITAS HOUSE, 24, LIVERY STREET, BIRMINGHAM 
Agency Stockists in 








\ GLASGOW.+ MANCHESTER ° LEEDS + NEWCASTLE + CARDIFF 
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Johnson’s Wire Guards 
provide the utmost pro- 
tection to your personnel 
and plant. The more diffi- 
cult your “guarding” prob- 
lems, the more necessary 
it is that you should call 
upon long manufacturing 
experience. Designs, sug- 
gestions and estimates 
submitted without com- 
itment on your part. 


ae 1 R° JOHNSON.CLAPHAM € MORRIS LTD 











Emergency London Address: 77, 








CTT 


P< DX DX D< DKA 


RTT 
x 


R. WHITE & SONS (Engineers) LTD. 


WIDNES 
LANCS 


ere. pew 
:Maxers © FONT IK 4 
AERIA | ROWE CROSSINGS 


STEEL RAILS & ACCESSORIES 
FERRO-CONCRETE SLEEPERS 


RAILWAY. SIDINGS 


EQUIPPED AND LAID COMPLETE | 


AUTOMATIC TIPPING WAGONS WITH 
AUTOMATIC GRIPPERS FOR WIRE ROPE HAULAGE. 


























RADIATION’ 


TOE MICING 
GEACRRE 


Crofts Worm Gear Units com- 
bine highest standards of design 
and manufacture with the latest 
practice in Worm Gear develop- 
ment, they can be relied on to 
run quietly for longest periods 
without undue attention and 
to give long trouble-free service, 
even under most exacting con- 
"e > ditions. 

We manufacture all classes 
of industrial Gear Units ; 
will be pleased to con- 
sider customers’ inquiries 
and to put forward the 
most suitable type and 
size of Gear drive to meet 
specified conditions. 






particulars of 
dard Units are 
n in Catalogue 
8, Copies on 


A st. 







Ga Renn, f-4-8-5-) 
BRADFORD encianp. 

















MORRIS - 


INDUSTRIAL © 


*S~ ENGINES are 


providing. power 
for many vital 
“sources 5 of supply 


eetesenioaeti oe = 












Welding Equipment 
made by the 
Murex Welding Co. 


MORRIS MOTORS LTD 





COWLEY OXFORD - a unit of 


RE ate 2 
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MACHINE CUT GEARS 


A 





& 


CHANGE WHEELS 
AND STANDS. 
All Sizes, me tae 
by New 
wee Low orien” Ask for Lists. 


SPUR GEARS. Standard patterns for all sizes 
oval or + section arm to 9 ft. dia. 


MITRES AND BEVELS. To 9 ft. dis. 
PAPER AND RAW HIDE PINIONS. 
SKEW AND WORM GEARS. 
CASTINGS. Spur Gear Blanks 
from eny of the above patterns. Balance 
THE NEW TURNERS’ AND 
FITTERS’ HANDBOOK 
By THOMAS GREENWOOD - 3/9 
General Machine Castings made to custamers’ Patterns. 
Lew Prices for Planing, Boring, Turning, Screwcutting. 
Send your Enquiries— 
Greenwood’s Standard Gear Cutting Co 
NEW BOND STREET, HALIFAX. 
Telegrams : Gears 





Telephone: Halifax 5217/8. 


rN ay\h) 











ROBERT STEPHENSON AND 


HAWTHORNS ‘LTD. 
TeDARLINGTON and NEWCASTLE-ON-TYNE 
Office: 20,GROSVEN a 


LOCOMOTIVES “or 
Locomotive . Newcastle-on-7Zyne. 22431. 
Rocket a 


6331. 
, Sowest, Londo Sloane 2828. 


: Bentleys, The New Standard. 











HENRY LINDSAY LTD., BRADFORD 








JOHN SHAW 


LT. 

Yorkshire Wire Rope Works, 
SANDY LANE, WORKSOP, NOTTS. 
"Grams: ““ WIROPE.” "Phone: 3879. 


SHEFFIELD OFFICE - 38, CHURCH STREET 
"Grams: “ SHAW.” "Phone: 21238 


“BOSS WHITE” 
For all screwed | 
PIPE JOINTS 
British Steam 
Specialties Ltd. || 


WHARF ST., 
LEICESTER 


RETORTS 


for 
Oil Shale and Coal 


PATENT RETORTS, LTD., 


No. 5, VICTORIA STREET, LONDON, 8.W.1. 
"Phone: Abbey 2449. Cable: Dascobic, London. 











| 









































RT ER ee 
NEWMAN, HENDER & CO. L1D., 
\WO0 DCHESTER. GLOS 





LOUIS PASTEUR 

(1822-1895). 
Great French scientist whose 
Researches into the causes 
of diseases have done so much 
to protect mankind from the 
ever-present invisible enemies 
of the bacteriological world. 
The famous Pasteur Institute 
was founded in 1888. 

















Research e ee is the key-word behind the 


activities of scientific laboratories in all parts of the 
world. At Terry’s of Redditch this work never 
ceases. New Spring problems demanding ever- 
increasing performance, efficiency and durability 
have constantly to be solved. And Terry’s solve 
them. That is why engineers and designers of 
spring-operated mechanisms wisely consult Terry’s 
preferably while the design is in the embryo 
stage. Thus is valuable time saved, errors are 
avoided, and safety-stressed Springs of 100 per cent. 
reliability are produced. Terry’s Research Staff 
.are always available for corsultation and disin- 
terested advice. 


TERRY'S 
for SPRINGS 


HERBERT TERRY & SONS LTD., R dditch, England 


Also at London * Birmingham * P nchester 




















COUNTERACT VIBRATION ! 


Fit-Kolok Positive Lock Washers between 
every nut and bolt, and so protect your 
machinery against vibration, the cause of over 
50% of its wear and tear. 
Positive Lock Washers for Positive Security. 


POSITIVE LOCK WASHERS 


POSITIVE LOCK WASHER CO. LTD., 78, McAlpine Street, GLASGOW, C.2 





Specify Kolok 














FITTED CASES & 80} 


FOR INSTRUM¢ 
AND Spare 








® 


MALLINSON & ECKERSLEY | 















jaa 


NT! 


A‘AIT(CnHW warr Hl A 
WAI CR W. COLT VAN 








sual 























WILFRED ROBBINS 

















~TIMBREL, WRIGHT 


ANEY ST a hal NGHAM 4 


SEE OUR DISPLAYED ADVERTISEMENT 
DEC. 22 






















WORM, SPUR, BEVEL 
HELICAL, SPIRAL E'S 


Consu/t us on 


ony Oear Problem 


LLEWELLINS MACHINE C°L™? 


BRISTOL 


















10) 18 = RS 


t Morris Ltd 








SEE DISPLAYED ADVER FISEMENTS 


ER OCH | 


0 NX FURNAcE CEMEN 

















URTIS S.. cunt Has 
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mmghere’s a “KEITH BLACKMAN” FAN 


Mauer every purpose for which a fan can be profitably employed 





D SPAR: 


# ROPELLER FANS 
m NTRIFUGAL FANS 
HIGH-PRESSURE FANS 
IAL-FLOW FANS 


iso all ancillary equipment 
wh as: AIR HEATERS, 
FILTERS, AIR WASHERS, 
ION HOODS, DUST 
TTLERS, etc. 
me ‘‘ Blackman”’ Propeller Fans,» 


flame-proof motors, for fume 
4 vemoval. 














LL CLASSES 


ole Sage 
(0/0) 0) 0] 


Standard Specifications 


= UU mill 


ALSO _ ) ON ADMIRALTY 


F BRASS BARS FOR HOT STAMPING AND—IURNING IA AIR PUNSTRY 


&, BD eie- WAR OFFICE LISTS, &e. 


= Wednesbury ‘Lube Co. Lid. siston-stares. 


fie Firm, flexible and free from vibration ge» 


0) 5 TH Fe ) Manufactured to British 


1 | 
J 
dit 


f] } 











gee . 
: SRL IATIS EER SU tant pe =i : 
AM ash LAOH ae @ 
TAM 4 peat reseee Be, 
oe * : y 
genes we “Ty - 7 
ISBMENT are WaT Ll) a 
é ee ld ee 


OR WEA 8 
Silentbloc Anti-vibration Mountings 3 


absorb the destructive effects of vibration in plant, transport 
equipment and machinery, however severe may be the working 
conditions. Existing plant or new installations may be conveni- 
ently mounted wherever smooth running is disturbed. Years 
of experience in defeating vibration have perfected Silentbloc. 


Silenthloc Flexible Bearings 


provide for unlubricated oscillating movement in every engi- 
neering application. Exposure to weather, moisture or grit 
has no adverse effect on their service. They absorb shock 
loads and vibration. Once fitted, they need no lubrication 
or adjustment. 


Silenthloc Flexible Couplings 


are equal.to the most difficult drives in all types of machinery. 
They need no adjustment and no lubrication once securely 
fitted. Weather, grit or moisture, shock loads or high speeds 
are working conditions for which they are designed. There is 
no movement of metal on metal or metal on rubber. Standard 
bores—}” to 3}" diameter. 


Catalogues available 


LONDON. W. 11 


L GATE 
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GRAFTON 


CRANES 


Established 1880 


T H 
BEDFORD 2490 
Telegrams : 


“ GRAFTON,” 
BEDFORD 

















Tractors - Locomotives 
conserve man power 


WINGROVE & ROGERS LTD. 
Broadway Court, Broadway, London, $.W.! 


PURE WATER 


Piteeson 


ENGINEERING CO. LTD. 


speecerrstincen et MEENAN & FROUDE LIMITED 
WOOTTON BROS., LTD., ENGINEERS WORCESTER ENGLAND 


COALVILLE, NEAR LEICESTER. 
Telegrams : Wootton, Ooalviile. 


Brickworks Plant. Sanitary Pipe Plant, 
CLAY-WORKING PLANT. 
Colliery Plant. General Millwrights. 














PATENT 


AUTOMATIC STOKERS 


FORD LANE WORKS, SALFORD 6, LAWNCS 


— pi. & CO. LTD. in— _ PAY an eee nal 
STEEL FRAMED BUILDINGS UNS a a SE a 
FOR HOME & OVERSEAS 
Telegrams Sw oe Telephone : 
Kolin Sowest, London ViCtoria 8375-8 (4 lines) 


THE 
SHEFFIELD WIRE ROPE 
COMPANY LIMITED, 
same od See hicaes 


WIRE ROPES (Sirosss 
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The 944 broly: Manisancheiad 


Combines latest practice in totally enclosed form, whilst at 
the same time retaining full accessibility. 

Its neat and compact appearance is evident in the above 
illustration, the special features being: 


TOTAL ENCLOSURE 
FORCED LUBRICATION 
OVERHEAD CAMSHAFT 
CENTRALISED CONTRO 
UNIT FORM OF CONSTRUCT 1ON 


CROSSLEY-PREMIER | 
DIESEL ENGINES 


and Gas Engines-300 to 3000 BHP. 


CROSSLEY-PREMIER ENGINES LTD., SANDIACRE, near NOTTINGHAM 


LONDON OFFICE: 2, HOWARD STREET, W.C.2 


DAWSON & DOWNIE, 


Elgin Works, CLYDEBANK 





» 60 








FOR ALL DUTIES 
MOTOR OR STEAM DRIVEN 
PATENT 


BOILER FEED PUMP 
ROTARY PUMPS 
DUPLEX PUMPS 

_ VACUUM PUMPS 








92-93 CLYDEBANK 


pt. 


PUMPS 


DIRECT-ACTING . 





raiiiiec 


a a | 


BRITISH 1 TWIN sad| 
AND CLARIFIERS LTD. 
Aldwych House, LONDON, W.C.2 














HARD CHROME DEPOSITED 


GA > 
WORN MACHINE 


ISLINGTON METAL & PLATING WORK TO 
. ebrooke Row N14 











J. W. JACKMAN & CO., LTD., 
Vulcan Works, MANCHESTER. 
Manufacturers of 


SAND BLAST MACHINES. 














Briquette Machinery 


FOR 
COAL, COKE, ORES, &c. 


WRITE 
HERBERT ALEXANDER & Co. Ltd. 


1-3, CHARMOUTH STREET, LEEDS 














AUTOMATIC “AUT-O-CET” PRESSURE 


ACETYLENE GENERATORS 


BRITISH GENERATORS, LTD. 
12, HIGH ST., asx tet LONDON, 


THERMOSTATIC VALVES 


for 

CONTROLLING STEAM 
SUPPLY TO HOT WATER 
— CALORIFIERS, Etc. — 














HORNE ENGINEERING Co. Lid, 


35, PITT STREET, GLASGOW 


ROYLES 


IRLAM, Near MANCHESTER. 
Calorifiers, Feed Heaters, 
Oil Heaters and Coolers, 
Twin and Single Strainers, 
Steam Traps, Reducing 
Valves, &c. &c. 


IMITED=— 


Wella 
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Large Stocks 


of all 
Standard Sizes 


€ 
Prompt 


|JAMES WILEY & Sons 
Ltd. Darlaston 


Phone : 92 (4 lines). Grams : “Wiley, Darleston.” 


OF ALL TYPES 


WILLFORD & CO. L™® 


PARK HOUSE WORKS, SHEFFIELD 


‘SUPER’ 
_PIPE UNIONS 


Fa 
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—— 








REAMERS ——— 
END & FACE MILLS 


STRONGS BRITISH TWIST DRILL CO. 


Telephone: 26587-8- Sheffield 





BRISTOL Telephone: 64251 (3 lines) 


High-speed TWIST DRILLS 
MILLING CUTTERS, &c. 





Road, SHEFFIELD, 9 
Telegrams: Strong Sheffield 


LTD. Worthing 
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se Separators 


For All Pressures 


and Capacities 
HP5. HIGH PRESSURE 

BUCKET TYPE. 
Designed to meet the demand 
for a trap with a very large dis- 
charge capacity. Made for pres- 
sures up to 180 Ib. per sq. inch, 
will lift its discharge water 2ft. 
for each Ib. pressure of steam. 


Fi, FLOAT TYPE 
VERY LONG LIFE—Many have worked 
for forty years and are still giving 
splendid service. WORKING PARTS 
are very simple and easily examined. 
FITTED with NICKEL ALLOY VALVES 
and SEATS. ve 
















Fil. FLOAT TYPE 


LANCASTER & TONGE LTD. 


PENDLETON, MANCHESTER, England. 


Tel.: PENdleton 1484/5/6. ‘Grams: “PISTONS,” Manchester. 


HPS. HIGH PRESSURE BUCKET TYPE. 








CLECO 


PNEUMATIC 
VERTICAL ROTARY SANDERS 





















Sraess ny i. eS bat 









The No. 1845 Sander 
has a single rotor 
with. four blades. 








Fitted with speed 
control governor and 
automatic lubrica- 
tion. Has a speed of 


wheel guard for sur- 
facing steel sheets, 
bars, etc., and can 
also be fitted with 
wire wheel brushes 




















































THE ENGLISH ELECTRIC COMPANY LTD. 
—STAFFORD— 


4,300 r.p.m.; weight, 
12 Ibs. Can be fitted 
with a 9 flexible 
pad for abrasive disc. 


John Macdonald & Co. 


(PNEUMATIC TOOLS) Ltd. 
POLLOKSHAWS — GLASGOW 





















Herbert Morris 


Ltd. Loughborough England 














MELDRUMS or 
TIMPERLEY for 
ACID RESISTING 
oe, METAL FOR ART 
Ee v&) SILK, CHEMICAL 
w! AND DYE WORKS. 


STEEL CITY SUPPLY 


OXY-GAS CUTTING 
and ARC WELDERS 


FiameOx Werks, Bailey Lane, SHEFFIELD |. 

















































ENGINEERS & MANUFACTURERS OF 
Michell Thrust « Journal Bearings 


Registered Office & Works: 











South Benwell, Newcastle-on-Tyne. 











WEIGHBRIDGES AND 
WEIGHING MACHINES 


Neu designs at competitive prices 


E.: A. ASHWORTH L'?. 





Crown Works, Staincliffe Rd., 


DEWSBURY 
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PNEUMATIC POWER HAMMERS 


WITH SLIDES — SIZES: | CWT. TO I TON 


The control of a Massey Pneumatic Power Hammer is excep- 
tionally sensitive and responsive. Not only can light or 
heavy automatic blows be struck as desired, but also definite 
“single” blows, for each of which a separate movement 
of the controlling lever is required, so that there is no 
fear of a second blow following unintentionally. 


The economy secured by the installation of Massey Pneu- 
matic Power Hammers in place of steam hammers is such 
that the capital expenditure is quickly recovered. Actual 
examples can be quoted of running costs being reduced 
to one-sixth or less. 


A Massey Pneumatic Power Hammer is cleaner and more 
convenient—there is no water to drip on to the work, and 
no waiting for the steam pressure to be raised in a boiler. 


Ask for Leaflet 4800 H. 


BsS. WIASSEY LC’ 


MANCHESTER. ENGLAND. 





OPENSHAW. 



























RUGBY. 
A supreme test of physical fitness. 

In Sport as in every other phase of life man’s 
skill, fitness, valour and endurance as well as 
the products of his ingenuity and labour have 
from earliest times been subjected to tests of many 
kinds as the criterion of their worth. 





IMITED CHAPEL «EM: 


FER ODO L 


F ERODO products are similarly tested— 
indeed the FERODO TEST HOUSE was 
instituted primarily for this purpose though 
Engineers and others now freely make use 
of the facilities available. 


To ensure lasting satisfaction and safety 
FERODO products are drastically tested 
under full scale conditions of speed, 
pressure and other factors affecting dure 
bility and operating economy .. . tested 
to a degree far in excess of the strain 
and wear of normal working conditions. 


“The Test House” facilities are freely 
at the disposal of Industry. 


A visit will prove conclusively why it 
always pays to specify 


FRICTION LININGS 


FE 5O0 e 


i a3) 4 4 
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PNEUMATIC TOOL 


THE GLOBE 
PNEUMATIC 
ENGINEERING 
Co. Ltd. 


Head Office: 
LOWER WILLINGDON, SUSSEX 


Phone Wire: 
POLEGATE 192 PNEUMATOID, EASTBOURNE 


GARDNF 


FASTER CUTT 
LONGER LIFF 
SAFETY 





THE ENGINEER Dro. 20, hi 
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QUICK 
“TURN- 
ROUND” 


with the aid of 
MODERN 
ELECTRIC 
CARGO 
CRANES 


=|” STOTHERT & PITT 


ABBEY [9/1 (3 lines) 


TOM ONDON Telephone: BATH 2277 (4 lines). BATH, England Telegrams: Stothert, Bath. 


; shh 4 
¢ = 


COMBINED | 
WORM & SPURGEARS | 


for 


TILTING STEEL CRUCIBLES 
H.P. 2}. 960 to 3} R.P.M. 





‘The POWER PLANT Co. Lr, 


WEST DRAYTON *% MIDDLESEX 
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SPECIALISTS IN NON-FERROUS ALLOYS AND BEARING 

METALS, ALSO MONEL,OTHER ACID-RESISTING ALLOYS, 

LEAD BRONZES AND .CENTRIFUGAL CASTINGS IN ALL 
NON-FERROUS ALLOYS 


PHOSPHOR BRONZE COMPANY LIMITED 


WITITON - BIRMINGHAM :-6 
A firtield Company 








Ube DURABILITY of a ie 
FURNACE WALL és often 
MON ION Ra 
WEAKEST JOINT — & 


‘* 


7D. B 
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JOHN STIRK & SONS LTD. HALIFAX 


THE PIONEER PLANER PEOPLE PHONE : 3234. 
































SOLID ROLLER 
BEARINGS 











Vel 


h — j f » 


Hy 
, ~ | i} 
. , Be i : 34 1 yerrettfl I 
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THE 
HYDRAULIC 
ENGINEERING | 


COMPANY LIMITED 








2500 TON HOTPLATE PRESS 


Particulars on request 


WORKS and HEAD OFFICE 


CHESTER 


TELEPHONE CHESTER 2087 


TRAFALGAR HOUSE 
WATERLOO. PLACE 


TELEPHONE WHITEHALL 9384 


LONDON OFFICE 





OiL- SEED INTAKE PLANT 





by SPENCER 


Makers of Mechanical 
Handling Plant 
for over 60 years. 


MELKSHAM. WILTS. 





SPENCER (MELKSHAM )LTD. 











AIR COMPRESSORS 


VERTICAL SINGLE-ACTING TYPE 


ELEVEN SIZES KEPT IN STOCK, WITH SPARES. 
DISPLACEMENT: 2 TO 425 CU. FEET PER MIN. 
PRESSURES UP TO 100 LBS. PER SQ. IN.; OR VACUUM. 





FOR PARTICULARS OF THESE COMPRESSORS AND FOR 
OTHER TYPES AND SIZES. 


TELEPHONE: IPSWICH 2124 and 2125, 
TELEGRAPH: ‘“‘REAVELL, IPSWICH”; OR WRITE TO:— 


REAVELL & CO., LTD. 
IPSWICH - ENGLAND. 
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NOW MAKE 
FAN FORCED 
EQUIPM 


Or use wit ; 
MECHANICAL n their 


s 
SELF CLEANING 











PROCTORS 


DRAUGHT 
ENT 


ENQUIRIES TO.'- 
JAMES PROCTOR LTD. 
Hammerton St. Ironworks, BURNLEY. 














SERS of Bakelite Laminated who may 
wish to know more about.the physical, 9 #===.==—_™ 
mechanical or electrical properties of any ans 
particular grade should ask for the Data 
Sheet bearing the number of the product. 
If you are a prospective user of laminated 
plastics and desire information, kindly state 
the purpose and the essential qualities ex- 
pected of the product and let the Bakelite 
Technical Staff choose the correct grade of 
material for you. Thereafter the grade num- 
ber is your infallible guide to repeat orders, 


BAKELITE ® PLASTICS 
Pioneers in the Plastics World 


BAKELITE LIMITED, 18 GROSVENOPR GARDENS, LONDON, 5.1 


Hs all in the Data Sheets 















i 































in alignment, absorbing shocks and stresses, dam 
at the same time allowing free end-float under ima 





“th 


FLEXIBLE Greev-SjHAW COUPLINGS 


The “Steel-Shaw” Flexible Coupling accommodates instantly all errors 


out vibrations and 
e reason lies in the 


design of the springs and the grooves. Herein resides its outstanding merit. 
Patent Number 346641 (Patented in Foreign Countries) 

STEELE & COWLISHAW, Ltd., ENGINEERS (Dept. 

COOPER STREET, HANLEY, STOKE-ON- 


No. 16), 
TRENT. « 





LONDON OFFICE: 329, HIGH HOLBORN, W.C.!. Telephone: HOLBORN 6023 


rk 


GAS FLOW 
RECORDERS 


AND 


INDICATORS 


GAS 
ECONOMY 


Now that fuel and gas 





supplies are limited, 
maintenance of correct 
gas consumption is more 
vital than ever to many 
plants and processes. 





“WALKER.C 


CHE fer 











Courtesy of Messrs. Richard Thoma 


& Co., Scunthorpe. 


Arkon Gas Flow Recorders 
measuring Coke Oven Gas 
to Boilers in Steel Works. 
They record rate and times 


_ of consumption for efficiency 


control and for costing 
purposes. 


SEND YOUR GAS OR AIR MEASUREMENT PROBLEM TO : 





S WELLER & COLT | 


GLos. 
O4-d 


Ds 
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Wiring for 


Pyrotenax Cables are giving safe 
and permanent service in a great 
yariety of buildings, factories, 
works and ships, as well -as 
power and other installations. 


They are safe because their tough 
copper sheath keeps their mineral 
insulation intact even when they are 
subjected to the grossest ill-usage, 
By the same token they cannot be 
‘damaged by oil, water, condensation 
or accidental overload, And being 
inorganic in substance they are 
inherently fire resistant. 


Pyrotenax cables conform to all recog- 
nised requirements and are readily 
adaptable to all standard electrical 
fittings. They are supplied with single 
or multiple cores in a wide range of 
current ratings. Further information 
ly given on request. Queries on 
? becific points particularly invited. 







| 


i 


| Xpyrgt 


MINERAL INSULATED 


Lighting & ower. 





ELECTRIC GENERATING 
STATIONS, Oil Pumping and 
Stotage Installations. 


as 





FACTORIES and Works, Laun- 
dvies, Breweries. 


Pi 


Ss 


SS j 


AERODROMES, FLATS and 
Hotels. 








RAILWAY WORKSHOPS, 
Rolling Mills, Printeries, Paper 
Mills. 





CINEMAS, Theatres, Skating 
Rinks, and Turkish Baths. 





Pronounced PYRO-TEE-NAX 


ENAX 


* COPPER COVERED 


Cables 


PYROTENAX LIMITED, HEBBURN, CO. DURHAM. 
Telephone : Hebburn 32244/5. 


London, Office: 7, Victoria Street, $.W.1, 


Tel.: ABBey 1654. 


















NATIONAL EMERGENCY! 


Valuable time may be lost if breakdowns 
occur due to the use of inferior packings 


“LION” PACKING hes a world-wide 
reputation for Quality & Dependability 


WRITE FOR CATALOGUE No. 1.2 








5 » WORKS, WOKING, ‘ £ 
‘i meta ne 2432 (6 lines). *Grams: “ LIONCELLE. 

















10Gb | 


Gears Nickel Chrome Steel, Hardened and Ground 
on tooth profiles. 

and Roller Bearing Journals, Automatic Oil 
Circulation through bearings. 


Bearings and gears lubricated by same oil supply. 

Oil-tight and dust-tight casing. 

Maximum efficiency, longest life, highest load carrying 
capacity. 


Ball 


Write for full particulars. 


THE REID GEAR CO., 


LINWOOD, near PAISLEY. 
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(REGISTERED) (PATENTED) 


“TEXROPE’ V-DRIVE 


[ THE PERFECT POWER REFINER | 











@ MANUFACTURED AND SUPPLIED BY @ 


"= WIGGLESWORTH & 00. LTD. 


SHIPLEY itiartat  -custine- YORKS 








| “TEXROPE” CATALOGUE SENT ON REQUEST | 











INDUSTRIAL GEARIN 













— are no makeshifts in the MOSS GEAR 

e of Transmission Units. This Double 
Hel cal Gear Unit th specifically designed to meet 
a definite need . there is a standard MOSS 
GEAR Unit to — almost any other transmis- 
sion problem. SEND FOR OUR LITERATURE. 













} 
\ _ lo te 
\ é Fa tg 


THE MOSS GEAR CO. LTD +TYBURN BIRMINGHAM -24 © 











STANDARD’S PATENT 


spoil TRIPLE SEAL 
PISTON RINGS 












EFFECTIVELY SEAL 
THREE FACES 













Eliminate by-pass 
Restore compression 
Maintain full power 
Function until bore of 
cylinder is worn by 
as much as 1% 





THE 


STANDARD PISTON RING & ENGINEERING S% 
“isti=) coe ea DON ROAD, SHEFFIELD, Stn: seman. 


‘ONDON OFFICE : W. C. JONES, M.1.Mech.E., M.4.Mar.E., 224, Gresham House, Wal ei) 





| JosePn BOOTH & BROS 











Wdondon Wal 
4SGOW OFFICE: W. M. JAPP, A.l.Mar.E., 197, BATH STREET. 





Telephone: ERDINGTON 165! (6 lines). Telegrams; “MOSGEAR, BIRMINGHAM." 









Ce STEAM CRANES 


mm ELECTRIC CRANES 





© Ma 4 


—— TRAVERSERS 


y eCAPSTANS 
| ZeoWwEINEHES 






Proprietors: CLYDE,,CRANE & BOOTH LTD 


UNION CRANE WORKS 
fine: “chants. scour) RODLEY «LEEDS 
SIR EE A A TL TT TE 


@ J.B. 8 
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D} DORMANS 











TYPE 6D.L. 76-128 H.P. 





. H. DORMAN & CO. LTD. STAFFORD - _ Estd. 1870 
Telephone: Stafford 641 (4 lines). Telegrams: Dorman, Stafford. 































ANDERSON 
CRANES 


Anderson Overhead Cranes 
are employed in many 
countries in a wide range 
of sizes, each built to 
meet the exact require- 
ments of its particular 
setting. Economical power 
consumption, sweet run- 
ning, simple in operation 
and above all reliable. 

















3-TON OVERHEAD Tenreneee OF SPAN WITH LIFTING MAGRET 













Telegrams : Telephone : 
DIAMOND 2214 
CARNOUSTIE CARNOU: 



















( | We Build— 

lf RANGE OF | . SEND FOR vei ieee 

es ust VY 
200 SIZES 34E 


CAPACITIES : 


ag ee a nr eee 


“REGENT” MODEL 94N 
CAPACITY : 12’ 0” x 4” MILD STEEL 




















"$2 sovas OLDBURY, BIRMINGHAM, | x. 


BROADWELL 1294-5 “BRUX,” OLDBURY 





. ON ADMIRALTY 
WAR OFFICE & AJR MINISTRY LISTS 
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HE 
PEARN 


CENTRIFUGAL 
PUMPS 





SPLIT CASING TYPE 
(single and two stage) 
50 to 2500 g.p.m. 
Heads up to 400 feet. 


TURBINE TYPE, 
75 to 1500 gallons 
per min. Heads 
up to 1500 feet. 





PUMPING MACHINERY OF ALL CLASSES 


COMPRESSORS — CONDENSERS — HEATERS — CALORIFIERS 
ANK PEeaRN & C® [7° 











east * OMPS." 
pagan ANCHESTER. "= 


12 









THREE-PHAS 
MOTO 


up to SHE 




























In sizes up to 2 H.P. these 3-phase 





motors are mechanically interchange- 
able with the famous NECO D.C. and 


single-phase motors of the same rating. 


true NORMAND 


NORTH STREET + CLAPHAM COMMON - LONDON 





ELECTRICAL CO. It 
+ $.W.4 TEL: MACAULAY 321 




















ASE OIA A SLOT 


- Rites fe med 


BRITISH ROPEWAY ENGINEERING CO., LTD. 


Telephone: CHAncery 8521 14/18, HIGH HOLBORN, W.C.1 Grams: Boxhauling, Holb., London. 


PERFORATED 
METALS 





















W. BARNS & SON 
Globe Works, Queensland Rd., HOLLOWAY, London, N.7 
*Phone: North 3347-8. ‘Grams: Perforation, Holway, London 























For your Transport, for your. Works Machinery, for your Electrical 
Installation—no other type of Nut can be a more “ permanent fixture” 
than the EVERTITE. Please don’t corifuse it with other Locking 
Devices. 4 


It’s different in. principle. 
Because it utilises natural metal elasticity to combat vibration 
at the point where most vibration occurs—the base of the 
nut... It CANNOT. loosen. 


it’s different in. practice. 
it' can. be used over:and over again without damage to bolt 
threads. 


It’s NOT different in size from a non-lock nut. , 
Therefore you .can replace your “Jittery” nuts with 
EVERTITE on your existing bolts. 















Write. for samples for test. 


EVERTITEM 


THE ORIGINAL ONE-PIECE LOCKNUT. 








_NUTS & BOLTS (DARLASTON) Lto- FOSTER ST - DARLASTO 
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" ALTHOUGH our war-time activities 
; allow us only to 


‘: Orders, a; is worth cipmaeedon that 
GENTS’ of LEICESTER were pioneers 


and 
have been making Electric Clocks 
since the 





5H , 


YN-ETIC§ ELECTRIC CLOCKS, 
iWNCHRONOUS CLOCKS, 
if DISCIPLINE] APPARATUS, ETC. 


OF LEICESTER 


ae | 







GENT & CO., LTD., Faraday Works, LEICESTER. 
Also at LONDON NEWCASTLE - ON - TYNE 
GLASGOW BELFAST DUBLIN 






given us the 
is at your di 


house. 
hich 
. Ring ad aauipmene ich 35 


name for future — 








ARE WORTH KNOWING 


BOLTONS SUPERHEATER AND PIPE WORKS LTO STOCKPORT, CHESHIRE. 





dm 1146 








senna aba bnbebe abana mieten aera lalallala hadad ® 
WAKERS OF (MPHAN)PLUGS & SOCKETS 


Socket 
and 
Flange 
Plug 






2 amps to 300 amps, 250 to 300 volts 








2 pole to 4 pole 
3-phase 
rchange- 
>.C: and 
© rating. 
Plain Coupling 
- 
JLaY neo $+ EARN D S + STOKES Bedi: 


cal 


ng 


on 


It 


TO 





Victoria How thampton Row, London, W.C.l. # 


AEATEAEEANALUAANAAAERENENS 








EFFICIENCY 
ECO N ‘O MY 


‘Write for YO 


JOSEPH WESTWOOD 


& CO., LTD. 
Bridge Builders . Constructional Engineers 
NAPIER YARD - MILLWALL * LONDON: E-14 



















TAPER PINS 
KEYS COTTERS 


FRED® MOUNTFORD, 


(BIRMINGHAM) LTD 


FREMO WORKS BIRMINGHAM 


TELEGRAMS & CABLES FREMO BIRMINGHAM 





1500 B.H.P. WATER TURBINE 


HEAD 240 FEET. 1000 REVS. PER MIN. 
FOR ELECTRIC LIGHTING OF MADRID 












GILBERT GILKES & GORDON Ltd, ic 


LONDON OFFICE: CRAVEN HOUSE, KINGSWAY 


GEIPEL==- 


ELECTRIC CONTROL GEAR 
Head Office & Works: VULCAN WORKS, 156/170, BERMONDSEY ST ., LONDON, S.E.1. 


Kendal, Eng. 






















STEAM TRAPS 
THE “RAPPER” TOOL 
Cable 



























The cloth of various kinds which comes into 
our factory will never seealaundry. We treat it 
with synthetic resin and sheets of it are bonded to- 
gether under heat and pressure to make the Paxolin 
from which quiet, smooth-running gear wheels are 
_ made. Paxolin, of course, is made in different grades 
from a variety of treated materials ranging from paper to 

























the wheels moving-in response to an enquiry as to 
EMPIRE WORKS, BLACKHORSE LANE, LONDON, E.!7 
use. €mpire varnished Insulating Cloths and Tapes and all other forms-of Electrical Insulation. Suppliers 


‘woven asbestos, and because it is strong and easily machined 
the suitability of Paxolin for any particular purpose. 
Makers of MIGANITE (Built-up Mica Insulation): Fabricated and Processed MICA. PAXOLIN (Synthetic- 
of Vulcanised Fibre, Leatheroid, Presspahn, etc. Distributors of Micoflex- DuratuBe Sleevings and Kenutuf 










has a great number of electrical and mechanical-applications. We'realways ready toset 
THE MICANITE & INSULATORS CO. LTD. 

resin laminated sheets, rods and cylinders). . High-voltage Bushings and Terminals or indoor and outdoor 
Injection Mouldings (P.V.C.). 
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3 size 
Bolt Screwer. 


Made in 
five sizes. 


SCREWING 


MAIDEN & CO., LTD., HYDE, CHEs. 


MACHINES 


C4. GE 











HYDRAULIC PUMPS 


E build plunger pumps of all capacities, and to 
operate at any pressure. Our designs embody all 
the latest improvements and are robust and simple. 
Each embodies the proved experience of over sixty 
years of hydraulic design and construction, and will 
give a lifetime of highly efficient service, with a 
minimum of upkeep. 
The Three Throw Pump illustrated has rams 3} 
diameter by 6” stroke, and delivers 40 gallons of water 
per minute at 1,500 Ibs. pressure. Connecting rods, ii 
crankshaft and gearing all run in oil baths. 


=|HUGH ore 


AND COMPANY (POSSIL) LIMIT 
POSSIL ENGINE WORKS + GLASG OW: 




















WELDED TANKS 


Vessels of all kinds for 
Storage, Pressure, Chemical Processes, etc. 


Welded in Mild Steel, Aluminium Stainless, 
Copper-bearing Steel, etc.. 


Galvanized Tanks, A.R.P. Covers, etc., etc. 


London Office: 149, ABBEY HOUSE, VICTORIA ST., S.W.1. 
Telephone: ABBEY 6827. 











BIBBY COUPLINGS 


FOR EVERY DRIVE 


. 


THE WELLMAN BIBBY Co. Ltd 
VICTORIA STATION HOUSE, VICTORIA STREET, LONDOR, 8.W.1 
Telegrams: “ COUPLINGS, SOWEST, LONDON” Telephone: VICTORIA 7753 








* 
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Irrefutable Proot of Great Strength 


K igen great strength, elasticity and thorough reliability of 
Camel Hair Belting are convincingly demonstrated in 
this drive. 


We illustrate 2 Camel Hair Belt “ Triplex,” 185’ long x 45” 
wide, driving In a Steel Rolling Mill from a 13’ dia. motor 
pulley at 120/180 R.P.M. to a 21’ dia. pulley operating a 
battery of six mills. 


The normal power is 1000 H.P., but when the complete unit 
of six mills is in action the load advances to over 1500 H.P. 


Camel Hair Belting requires no further proof of its vast 
superiority than its service on this particular drive. 


The ONE and ONLY 
CAMEL HAIR BELTING 
is made by REDDAWAY. 





Sole Makers 


_— « 

F REDDAWAY « Co Lt? 
PENDLETON NORTHGATE HOUSE 
MANCHESTER wy «xy 























7CO~< 
anaozv>r 


“SENTINEL” VALVES 
i ALLEY : MACLELLAN L™ SENTINEL VALVE WORKS, WORCESTER 


Phone: Worcester 3225 (2 lines) Grams: Alley, Phone, Worcester 
































RICE-Hydraulic Machine Tools 


Makers of Pumps, Accumulators, Riveters, Presses for flanging, Lead 
pipe extrusion, Baling cotton, wool, light steel scrap, etc., etc. 


UNSURPASSED FOR RIVETING, FLANGING, FORMING OR 
ANY PURPOSE FOR WHICH HEAVY PLATES, SECTIONS, 











LONDON OFFICE : 49, QUEEN VICTORIA STREET, E.C.4 Telephone : CITY 7546 


ETC., HAVE TO BE MANIPULATED AND = Press for Searing yaa plates on Boe 
RICE & CO. (Leeps) LTD., ELLAND ROAD, LEEDS I! 
Telegra.as : “Press,” Leeds. Codes: ABC, Sth and 6th ED. Telephone : Hunslet 75305 








PECKETT & SONS, L™ Brist 


Telegrams: PECKETT, BRISTOL 
Leades Represeatatives : demoed & Paihia, & deme bend: Wend. SW 


TANK 
- LOCOMOTIVES 


of all Descriptions, and any Size or Gauge 
FULL PARTICULARS ON APPLICATION 


read 





Speciality : 






























” The fighting man € 
Shall from the sun j 
Take warmth, and life 4 


From the glowing earth; 


Speed with the i . 4 
Light-foot winds fo run, 
And with the trees 


To newer birth 


And find,when fighting = 
‘~\ 2% Shall be done, } 
ek Great rest, } 
vl And fulness after ~. 
y vm) at the ouner | 


Beeches OF 
at Ripley, Nidderdale 


(one of the 


m™ W. P. Butterfield series 
of Yorkshire Dales 
scenes) 


W. P. BUTTERFIELD LTD. Head Office: 
Shipley, Yorks. Telephone: Shipley 851 (5 lines) 
London: Africa House, Kingsway, W.C.2. "Phone: HOLborn 1449 
MILD STEEL PLATEWORK 
Also Stainless Steel and Aluminium 
TANKS - VATS + VESSELS - HOPPERS - CALORIFIERS 
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Butterfield, W. P., Ltd.......... 52 
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Oye Structural Co., 
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Cockburns, Ltd. 
Cohen, G. G., Sons & Co., Ltd. 
(IIE edpesandbone-usetcscesan Hi-54 
Coitman, W. W., & Co., Ltd... 32 
Cooke & Ferguson, Ltd. ...... 3 


Craven Bros. Crane Division, 
Ltd. * 





re MINT, . Aniccancssscesens 
¥ J. Ltd...... 
tllson, 


Faraday, M., & Partners 
Farmer, L., & Sons....... 
Ferodo, Ltd. 
ae - Vickers Stainless Steels, 











PAGE 


Greenwood’s Standard ae 
Cutting Co., Ltd. 





Hi n, J. {Salford}, Led. at 
Ho. n & Brooke, Ltd. .. Sccete ame 
Receivers & Glasgo 
ys iW, 

Hum J. H., & dons 
ot Oe 
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Hyland, Ltd...........:000+000 6-25 
Isca Foundry Co., Ltd........... 54 
“eee Metal’ ry Plating 

AG 7° ES 

Jackman, J. W., & Co., Ltd... 
Jenkins, R., & Go., Ltd.......... * 50 
Jo ey a Clapham 


Jones, T. C., & Co., Ltd. . 


Keelavite Rotary Pumps & 
Motors, 
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Macdonald, J., & Co. amy 
Tools) "Ltd... . 37 
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Smith & Goons, Ltd. (cover)... 
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engine fittings, etc. 


We also manufacture: 


INDIA RUBBER & ASBESTOS GOODS 
ANTI-FRICTION METALS 
All Classes of Non-Ferrous Ingots 


BRASS AND IRON FOUNDERS 


PEGLER & LOUDEN LTD. 


54-56, Brown Street, GLA SGOW 


"Phone: 3241 CENTRAL 


*Phone: 25277. 


Strict adherence to specifications is assured. 
May we quote for your particular requirements ? 


Also at 5, Charlotte Square, NEWCASTLE-ON-TYNE, 1 


Castings for all Industries 


We have unusual facilities for furnishing Engi- 
neers’ Mill and Colliery equipment, boiler and 


Tels,: Gunmetal 


"Grams; PEGLER. 














our customers 


Makers of all types of repetition 
products from the bar in all metals 


de C-L and REPETITION LTD. 
col Lane. Langley. Birminghom. 

CA Sabi ge ; Se 

FOR INSULATION, 1017 USS 


ST. JOHNS HOUSE, MINORIES, LONDON, E.C.3 








F. WIGGINS & SONS 


ESTABLISHED 1840 





ETC. 
















IMPROVED HIGH LIFT 
SAFETY VALVE 


Fitted with 


EMERGENCY SHUT-OFF 


VALVE (Cockburn-MacNicoll Patent) 


Olt CYLINDER - suitable 


for -ASPINALL’S PATENT TURBINE 

SPEED and EMERGENCY GOVERNOR 

and Forced LUBRICATION CONTROL. 
Ensures Perfect Control 
















STREAM LINE 





Fall Particulars on Application. 





SEPARATOR 





” | (Coskburn-MaeNicoll Patent) 
Approved at 50% reduction in 
K | Area of Ordinary Safety Valves. 


COCKBURNS LIMITED 


CARDONALD 


iw.” 
ees | r-~, nine (2 


(Cockburn-MacNicoll Patent) 


The Simplest and most 
Efficient Separator at 


ss . 
present known. 


GLASGOW. 
oe 4 B 0 (5th Edition), 
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AUCTIONEERS & VALUERS AUCTIONEERS & VALUERS AUCTIONEERS & VALUERS AUCTIONEERS & VALUERS ff — 
ESTABLISHED 1807 ; 
MICHAEL FARADAY| HENRY BUTCHER | WHEATLEY KIRK, PRICE &¢ 
FULLER AND — nage ans & CO. (ESTABLISHED 1850) 
— and Auctioneers and Surveyors ae 
Specialists of 
os om IRON & STEEL WORKS, Specialising WORKS and A 
SALE AND VALUATION | COArSTROMO Wonee™ In the MANUFACTORIES 
or OIL REFINERIES, — VALUATION & SALE PLANT and 
WORKS and MANUFACTORIES CHEMICAL WORKS, etc. of | MACHINERY 


ENGINEERING PLANT 
and MACHINERY 


10, BILLITER SQUARE, 
LONDON, E.C.3 
Telephone - - - - - ROYAL 4861 


AND AT 


68, GREYSTOKE AVENUE, PINNER, MIDDX. 
Telephone: Pinner 6260. 


for 
WAR COMPENSATION & DAM- 
AGE, RATING, INSURANCE, 
DEBENTURE SECURITY, 
MORTGAGE, INVESTMENT 
(PUBLIC ISSUE) PURPOSES, 
etc. 


40, Brook Street, 
Grosvenor Square, London, W.1 


Telephone: MAYfair 4888 and 4889 
Telegrams : Usufract, Wesdo, Londen 


ENGINEERING & ALLIED WORKS, 
PLANT AND MACHINERY 


73, Chancery Lane, London 
W.C.2., 


and at 16a, The Promenade 

Hale Lane, Edgware, Middx. 
HOLBORN 8411 (5 lines) or 
EDGWARE 8121 (3 lines) 


and EQUIPMENT 





Temporary Address : 
38, OVERDALE AVENUE 
NEW MALDEN, SURREY 
Telephone : MALDEN 2704 


ond M 
$1, GRAINGER ST., NEWCASTLE-UPON-TYig, - 





FOR SALE 


QGoas BOO GA. 


FOR SALE 
HREE SECOND-HAND 25-TON ELECTRIC 
[e) TRAVELLING CRANES ; span 
49ft. 4in.; double fish-bellied type cross 
girders, with fabricated steel Pp af Sacrinae 5 
unders driver’s cab; motor tyes 


- suitable for 220 yolts D. C: ane, 
ll HP., 400 Me loneitud ood 
r.p 








motor, aH cross traverse 
motor, 5 HP. 700 r. complete with 
standard non-automatic  ceuaea ers with 


isolators. Cranes fitted with solenoid- 
oe hoist brake, machine-cut gearing, 

hoisting crab, double wire rope 
hoisting 5 height of lift approx. 38ft.; out- 
po dl oe ne from rail centre 9in.; head- 


Oft. 
NE. Ie = aired eee: except that span is 


21ft. 

» low price will be accepted for clearance from 
present site. Alternative electrical equipment 
can be supplied, if required. — 


GEORGE COHEN, SONS 
AND €O., LTD., 
WOOD LANE, LONDON, W.12, and 
STANNINGLEY, near'LEEDS. 





ONDON’S FINEST VALUE.-—Second-hand 
a New Steel and Wood OFFICE FURNI- 
Filing mong; * boards. 
took took, Benches, ‘Ta Table (all sizes), Safes 
3. ° 
makes), Rebuilt 





LIS ew 
W.C.1 (TEMple Bar 7364). Also 378-380, 
Road, N.W.1 (’Phone, EUSton 1 =. 

G 





OR SALE, LEVELS, THEODOLITES. 
DRAWING INSTRUMENTS, SECOND-HAND. 


, CLARKSONS, 338, High Holborn, W.C.1 
(Opposite Gray’s Inn Road). Ex. 





S°Coues FInST 
Cael ye to small by 
HIRE (Continuous Reduction 
System) of machibes and macnine toob. AVOID 
CAPIFAL EXPENDITURE. 


has 
jn SR Re ee 


Send for 
———s . 105, Aloester Koad South, 





*PHONE 98 STAINES. 


H.P. Bellies H.S. Enclosed STEAM 
ENGINE; RECT. 


85 


46tt. 8ft. by 12f.; MARINE 
Bole, at Le 160 Ib/w.p.: ‘HYDRAULIC 
Sy ae *6 7 ; 
TWIN OMFREESSOR 100 e.f., 100 1b, 
wps STHEL CALO tte, by it. aia: 
TWIN DIESEL ;” ROTARY 


BRICKMAKING PRESS, Bas ome ‘table. 
HARRY H. GARDAM and CO., Léd., Se 





Se 


voltage 24- 
wi 








FOR SALE 


EDWARDS 


OIST sa Machine with steel 
of blad 





plate 
the 


- yo 12}in. 
id guard, fas t and loose ‘pulley drive. Weight 


yo 
LATE Varnishing Machine, by Practical 


single-side varnishing, in. di 
—— by 29in. wide, rubber rolls 26in. wide 
by dia., ——, with conveyor, yey 
roller for fixing , also varnish po 
Weight 16 cwt. 

ERRACUTE P.1 Power Punching Press, 


etal 
capacity up 
depth of gap D 34in- in’ ielation clutch oo pulley 
with self-feed 8 
OWER- bined Gang Slitting 
and Scoring os for card! . distance 
fitted with seven pairs 
ten of scoring 


body and aircraft work. New and second: 

hand always in 
MACHINE TOOLS, NEW AND USED, 
Of Every Descri, tion. Attractive Prices. 
(Machine Tool Control Licence No. 172.) 


F. J. EDWARDS, Lrp., 


359-361, EUSTON ROAD, 
LONDON, N.W.1. 
Telephone : EUSton 4681 (12 lines). 


THO* W. WARD LTD. 


SWIVEL BASE MACHINE VICES, 7tin., 6in., 
4tin., and 4in. width of jaws. 
IMAKERS’ | F RECISION * VICES, 2tin. 


width 
“TAYLOR” PATTERN MACHINE VICES, 
with swivel loose jaws, 3in., 4in., and bin. 








CAL MAGNETIC 
CHUCKS, 18in. by 6 
CHUCKS, 


[LL 5 Semeiten 0-lin.,  0-tin., 

0-1tin., 0-tin., 0-fin. 

JUSTABLE PARALLEL PACKING PIECES. 
IL HOLDERS for ENGLISH 


LATHES. 
UNI-GUN LUBRICATING EQUIPMENT, No. 1, 
2, and 4 sizes guns and adapters. 
Write for ‘‘ Albion ’’ Catalogue. 
*Grams, Forward, Sheffield. 
*Phone, 26311 2 lines). 
ALBION WORKS, SHEFFIEL' 








SALE; EMERGENCY LIGHTING PLANT, 
type Varley 80, number of cells 12. 
ity per cell 80 amps at 20-hr. rate. 
28. from mains built into 
). Almost 


used. 
oP age bar gg 


7 Clarks, 57, Mortimer 
. London, W.1. 7226 a 





ATRITOR PULVERISER, Size No. 10 
HERB td. Direct 


by ALFRED : 
. driven “by 3 30 H.P. PARKINSON Three-Phase 
Spencer - Bonecourt MOTOR, 400 volts, 50 oreles. With ELLISON 

Capacity "2000 Ie h a aaiteble fo 
L4 vy 4 Ae our. it e or 
P atent Waste Heat Boilers veriai coal or other friable ou stance— 
= OSEF y “9 wwrence 

32, Farringdon Street, London, E.CA, Hill, Bristol, 5. 7227 








By Order of the —, Surplus to Require- 


PENTONVILLE ROAD, N.1 
YB in Claremont Square). 


Henry Butcher & Co. 
are insteted to offer for SALE Ki 

AUCTION, Lots, at_ the “ re 

96, PENTONV ILLE ROAD, N.1, 

DAY, 18th JANUARY, 1945, at ie p.m., the 


PLANT AND MACHINERY, 
STORES AND EQUIPMENT 


. including 
** HERBERT ”’ No. 4 TURRET an THE ; 
and S.C. STRAIGHT and GAP B ED LATHES. 
by ‘‘ DEAN, SMITH and ry ** “WILSON. 
&c.; CAPSTAN LATHES to 2}in. capac 
“* GRIDLEY "’ 2in. 4-SP. {DLE 
24in. Power Guillotine ; Auto Spot Welders ; 

ARD” TURRET LATH RIND 


i 
Fre: ORGROVE 


** Hounsell ” 9in. Almond Blancher ; ‘* Ideal ” 
Fold Weep Machine; “‘ Gaulin’’ Homo- 
: EL and “PETROL PORTABLE 
COMP _—_— rsoll-Rand,”” 
“Consolidated Tool Co.,” and “ Atlas” 
(© MOTORS up to 50 H.P., 400/446 
volts ; Belt-Driven ie Separator ; Heavy 
Gri and Crus Mill; ‘ SHARDLOW ° 
Mies a? Si ve 
ee, c.5 3 

Belting Pu Palle ou yea NE 


Ce sae oe ready ma: aw + gr of 


co., 
Auctioneers, V Valuers ina Surveyors of Factories: 
Plant and Mac , 73, Chancery Lane. W.C.2. 
Tel., HOLborn S411" (8 lines). 7229 3 


LEOPOLD FARMEN « 
& SONS 
















AUCTIONEERS, VALUER® * 
AND SURVEYORS § 2: 


Sales by Auction and Valuations 
PLANT AND MACHINER 
‘| 46, GRESHAM ST., LONDO | 


Telephone: MONarch 3422 (5 lines) 





PATENTS 
















T is DESIRED to SECURE the FULL 00 
MERCIAL ae nit 


Internal eae 
the GRANT of LI B oF 0 ore on ter 
acceptable to fees mont ver parti 
desiring copies of ine’ ification 


iculars ire 1 t0 to STEVEN 
TENGNER. PAR a ROLLINSON. 5 
La Cait: baaton WOS 7219 1 
















a agen 2A of BRITISH PATENT No 
507,733, entitled ‘ Improvements in 
to Transf FF. same 
Li CE or otherwise to ree WORK 
ING in Great Britain.— SINGER, 
EHLERT, STERN and CARLBERG 
Building, "Chicago 4, Illinois, U.S.A. 


7 





hot 








EDUCATIONAL 





CREATIVE PIONEERS OF 
TEACHING BY POST 


offer unequalled instructions in 


IS ee 


See 


utical ; cal’, Engineer- 
ae c aeee Ease 
neering,”’ and “ Sanitary neering.” 


site Soe any ons Ce meee of Sam, ox Rae 
willing services of our Advisory Dept. 

We have special terms for men in H.M. Forces. 
INTERNA’ CORRESPONDENCE 
TICHOOLS, Led 
199, International Bidgs., Kingsway, _- 


35 FIRST PLACES 
and HUNDREDS of PASSES 


id Ay Anet, eaten tg 9 Ss 
F.R.Ae.S., A.M.1.Chem.E., C. 

































PROPRIETOR of BRITISH PATEN! 

u NO. os. 554, cabled tim Beeel Ox nts in 

et an Apparatus ‘or heets,” 
OFFERS same LICENCE or otherwise 

ensure its pa My WORKING a Great Britain 

—Inquiries to SINGER, EHLERT, STERN ani 

yy er Building, New ba A 


c ERG, 
17, N.Y., U.S.A 



















e- oe 15in. by 20in. LOCOMO' 
eounted, See tee, 


Gee ta Oe pes a ae 
2163/4) 


Railwa Switches'& 



























BAXTER’S KNAPPING-MOTION 


STONE BREAKER: 


ARE 50% MORE VALUE. 
W. H. TER, Ltd., LEEDS. 


"Gnona avarnn, antes, af TD, and” i 
shed we 




















































, 1944 Duc. 15, 1944 ; THE ENGINEER ii 
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— 
NEW CALL FOR $ 


OE Gt LABOUR 





AIRCRAFT W 


THE PIT 


WESTMINSTER, T 


f Mr. Ernest Bevin made an im 
Jannouncement to-day in the Housé 
Commons on labour in the aireré 
actories and in the mines. ) 
at as the expansion in the arrcraft 
J already een, Mr. Bevin said, | 
ddition to its labour force. 
flected by the torte 
oiidedies (lctey 
















ENUE 
RREY 









MAGNETIC VALVES take complete charge 
of your system of temperature control. They 
require no watching .. . nosurervision. They 
| are simple to install and economica! to run. 
ME Nim Indeed, in these days of extreme labour 

shortage and fuel economy the Magnetic Valve 

control system is playing an important part 
in helping the national effort. 


ON- TYNE, 


Adequate ventilation of factories 
and workshops is essential if output is to be 
maintained. This applies particularly during the tiring hours of 

blackout. Crittall Ventilating Units, installed in many of Britain’s ——— 
most important war factories, provide a steady flow of fresh, *"- King George ¥ 
cool air—24 hours a day. It has been proved that efficient ventilation has 

a marked effect in lowering the percentage of sickness, accident rate, 
absenteeism and spoilage. 


























LUERS 
RS 
ations 
INER 
NDO 







MAGNETIC VALVES have many applications in 
industry. Write to our Technical Department for 
pe ane A technical staff is available to investigate your problem, and to indicate © 


how it can be solved. 
















HOFFMANN 
BEARINGS 


ARE A 
REALLY GOOD 


INVESTMENT 











THE HOFFMANN MANUFACTURING CO. LTD., CHELMSFORD, ESSEX 





The Engineer 


28, ESSEX ST., LONDON, W.C.2 DECEMBER 15, 1944 


OVERCRANK GUILLOTINE 


Made’ in avery large number avery large number 
of sizes from 24in. by 14 (16) 6) better 
gauge to l0ft. by in. 


capacity. Exception- N F WwW & U S F ) 


ally well designed 
and of strong con- 


: : struction. Can be 
: ; & :" : arran either it LA THES 
All types -W£We USED MACH IN WEP ; Drive or. Direct 
: d ” +7 : § Motor Drive, as . 
Send for Illustrated List : illustrated. Sup- MILLERS 
a ee ‘ plied complete SHA PERS 


with auto- 
hold-down, OIL OILE 
front, back and 


side gauges, also C 7 | PS 73 A N AY 


necessary gear 


guards, TURRETS 
SAWS efc. 


‘BESCO’ HIGH DUTY GEARED | Cae 





359-361. EUSTON RD, LONDON. N. 


All machines offered subject to M.T.C. requiations. (M.1'.C. Licence No. 172) 


GET 2A TEETH INTO 
YOUR PROBLEM 


pete ; 


SS GEAR COMPANY. 
experts, designers, 
and the whole of an 
odern plant—are at 

sal for the solving of your 


Gear problem to MOSS. 


THE MOSS GEAR CO. 0. 


CAUWN WORKS. TYBURN. BIRMINGHAM 


TELEPHONE. EADINGTON 1661-234 - GRAMS: MOSGEAR: B'HAM 


SPECIALISTS SINCE 1872 
IN THE MANUFACTURE OF 
TUBES AND FITTINGS 
FOR ALL INDUSTRIAL PURPOSES 


ef. 
1ARRI. 4 ts 
TUBE WORKS LL!» 





HEAD OFFICE ANDeWORKS GREAT BRIDGE TYPTON- STAFFORDSHIRE 
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